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ABSTRACTS 


ISSUED BY THE 


BUREAU OF CHEMICAL ABSTRACTS. 


A. PURE CHEMISTRY. 


PART II. 


General, Physical, and Inorganic Chemistry. 


Experimental Test of the Theory of Bohr, Kramers, and 
Slater. W. Borne and H. Geicrer (Z. Physik, 1924, 26, 44).— 
An experimental test of the theory of Bohr, Kramers, and Slater 
(cf. A., 1924, ii, 433, 509) is suggested. On the basis of the Compton 
theory of X-ray scattering, the simultaneous production of scattered 
radiation and of the electron associated with it is necessitated. 
According to the proposed theory, no such simultaneity should be 
observed. As the scattered radiation and the electron have not 
the same direction, it should be possible to record their production 
by two Geiger counters, and to detect any statistical connexion 
between the two events. S. B. 


Extension of Bohr’s Correspondence Principle to Small 
Quantum Numbers. P. W. Ketrcnum (Physical Rev., 1924, 
24, 463—465).—When an electron falls spirally from an orbit of 
quantum number n, to one of n,, the frequency of the radiation 
emitted is an integral (n.—n,) multiple of the mean frequency of 
rotation in its orbit during the spiral motion, assuming that the 
number of rotations made for a change of quantum level dn is 
.. proportional to dn. A. A. E, 


Simultaneous Jumping of Two Electrons in Bohr’s Model. 
S. Epsrern (Proc. Nat. Acad. Sci., 1924, 10, 337—342).—A 
) theoretical discussion of the abnormal triplet series in calcium 

discovered by Russell and Saunders. The series is lp—mp’, and 

the frequencies of the third and of all successive members of the 
Series are greater than the frequency of the normal series limit for 
the return of an electron to the 1p orbit. The excess energy 
‘required for the emission of these lines is supposed to be derived 
‘from orbital changes of a second electron. The author shows by 
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consideration of a simplified model that such series are compatible 
with the principle of correspondence, and are due to the coupli 
of the electrons within the atom. Such coupling is shown to modify 
the selection rules so that the azimuthal quantum number of an 
electron may change by two, or the quantum number of two 
electrons may simultaneously change by unity. S. B. 


Constants of the Rydberg-Ritz Equation. J. H. Jonzs 
and J. C. Boycr (Proc. Roy. Soc., 1924, A, 106, 773—784). 


Atomic Force Fields. F.S. Brackett (J. Opt. Soc. Amer,, 
1924, 9, 237—-249).—Regularities have been traced in the variation 
with atomic number of the energies of inner virtual orbits. These 
are correlated with changes in the quantum defects for the same 
elements. The assignment of quantum numbers due to Brackett 
and Birge is confirmed. S. B. 


Relations between the Optical Spectra of Different Atoms 
of the Same Electron Structure. I. Lithium-like and 
Sodium-like Atoms. D. R. Harrree (Proc. Roy. Soc., 1924, 
A, 106, 552—580).—General theoretical relations of a quantitative 
nature are given based on the Bohr atom. 

Comparison with experimental results on the line spectra of a 
number of elements is effected by a computation of a quantity 
known as the “term excess” which is given by the difference 
between the wave number corresponding with the energy term of 
the orbit under consideration and the wave number of the corre- 
sponding term of the hydrogen-like atom of the same core charge. 

The observed values of the “ term excess ” for sodium-like and 
lithium-like atoms which remain entirely outside the core agree 
very closely with a relation of the type indicated by the theory. 
For orbits which penetrate the core values are found which agree 
roughly with the values deduced from observed spectra. R.W. L. 


Spectra of some Lithium-like and Sodium-like Atoms. 
D. R. Hartree (Proc. Camb. Phil. Soc., 1924, 22, 409—425).—The 
argument on the interpretation of the experimental results (cf. 
preceding abstract) is treated in considerable detail. R. W. L. 


Optical Constants of Matter. C. G. Darwin (Trans. Camb. 
Phil. Soc., 1924, 23, 137—167).—An analysis of the refraction, 
reflection, and absorption of light in their relation to the simple 
phenomenon of scattering without having recourse to any atomic 
theory, thereby obviating the difficulties that are inherent in the 
application of the laws of classical thermodynamics to electrons. 
The results, it is claimed, of this analysis are not to be construed 
in any sense as in opposition to the classical electron theory; they 
merely represent an extraction from that theory of the parts which 
may be regarded without any distrust. 

A number of typical results of the application of the analysis 
now advanced is appended to the paper. R. W. L. 


Optical Separations and Atomic Numbers. A. C. MENZIES 
(Nature, 1924, 114, 861).—The relativity X-ray formula dv= K(Z—s)! 
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(cf. Millikan and Bowen, A., 1924, ii, 710) has been applied to 
doublets and triplets generally, and the values of s have been 
tabulated. The values within the same group are directly pro- 
portional to the atomic number, and the slopes of the graphs are very 
nearly the same for all groups. A. A. E. 


Controlled Orbital Transfers of Electrons in Optically 
Excited Mercury Atoms. R.W. Woop (Proc. Roy. Soc., 1924, 
A, 106, 679—694).—The fluorescence of mercury vapour has been 
studied. The exciting radiation was from a water-cooled mercury 
arc. The atoms are primarily excited by absorption of the line at 
2536 A., and an electron is thereby raised to the 2p, orbit. It is 
raised to higher levels by subsequent absorption of other lines, and 
the fluorescent light indicates the return path of the electron to the 
18 orbit. Addition of nitrogen and other gases has remarkable 
effects on the phenomena. Nitrogen causes the excited vapour to 
absorb 4046 (2p,—28) strongly, and an intense emission of 5461 
(2S8—2p,), and also other changes. Many other effects of mixtures 
are recorded. 


Anomalous Zeeman Effects. W. Hutsenpera (Z. Physik, 
1924, 26, 291—307).—To explain the phenomena of the complex 
Zeeman effects and other phenomena due to the coupling of several 
electrons, it is necessary to introduce a further quantum restriction 
on the value of the coupling energy. Ss. B. 


Spectral Theory and the Origin of the ‘‘ Nebulium "’ Lines. 
S. RossELAND (Nature, 1924, 114, 859—860).—A theoretical con- 
sideration of the possibility that the nebulium spectrum may be 
due to helium. The assumption of a metastable state of hydrogen 
would harmonise with observations on nebulze, but the nebular 
lines can scarcely be ascribed to a molecular compound of hydrogen 
and helium. A. A. E. 


Sommerfeld’s and Landé’s Rules for Classification of 
Terms and Zeeman Patterns in Spectra. W. M. Hicks (Phil. 
Mag., 1924, [vi], 48, 1036—1048)—Contains a suggested change 
in form of the enumeration of species of term types and the rules 
for predetermination of Zeeman patterns, and the discussion of 
the evidence for and against a rule, accepted by Landé, supposed 
to give the ratios of the separations in multiplets. C. W. B. 


Doppler Effect in Canal Rays from Hydrogen, Oxygen, and 
Nitrogen. H. Krerrr (Ann. Physik, 1924, [iv], 75, 75—107).— 
Canal rays generated in one chamber were passed into another 
containing gas at a lower pressure than the first, as in the method of 
Wien (Physikal. Z., 1910, 11, 377), producing light by collision, and 
the Doppler effect of this was studied in relation to the potential 
difference across the discharge tube. Contrary to previous reports, 
no limiting velocity was found. The relation of the velocities of 
the extinction maxima are discussed and also the effect of chang- 
ing the gases in the chambers. By the use of an electromagnetic 
field, it is shown that the spark lines of oxygen and nitrogen are 
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produced from singly positively charged atoms, whilst the arc 
and series lines probably originate from neutral atoms. With the 
highest velocities, indications of doubly charged oxygen atoms are 
obtained. L. J. H. 


Series Regularities in the Spark Spectrum of Nitrogen. 
C. C. Kruss (Science, 1924, 60, 249).—Lines in the red and infra. 
red regions of the arc spectra of metals in air have been identified 
as spark lines of nitrogen. The sensitive lines result from com. 
binations of a triple P term with an S term, another triple P term, 
and a five-fold D term. The series regularities given in a table 
are of odd multiplicity (quintet system) and therefore belong to 
the spark spectrum of nitrogen. ; A. A. E. 


Fine Structure of the Helium Line 5876 A. L. Ornsruin 
and H. C. Burcer (Z. Physik, 1924, 26, 57—58).—The relative 
intensities of the two components of the yellow helium line 5876 A. 
are 1:6. If the line is a normal doublet of the type 27—38, the 
relation should be 1:2. It is concluded that the line is probably 
either an intercombination of two singlet terms or a multiplet of 
a new type. S. B. 


Structure of the Iron Spectrum. II. O. Laporte (Z. 
Physik, 1924, 26, 1—22).—A continuation of previous work (A., 
1924, ii, 364). Septet terms have been identified, and their inter- 
combinations with the fundamental d-term of the iron spectrum. 
Additional triplet and quintet terms have been found. Complete 
tables are given. A quarter of the total number of iron lines have 
now been assigned orbital transitions. 8. B. 


Pole Lines occurring in the Interrupted Arc Spectra of 
Silver, Gold, and Copper. H. Lowsry (Phil. Mag., 1924, [vil, 
48, 1122—1131).—Spectroscopic observations have been made of 
the silver, gold, and copper arcs produced under conditions similar 
to those of Hemsalech and the Comte de Gramont (A., 1922, 
ii, 176, 410). In the regions studied, 5220 to 3380 A., a number 
of lines have been found in the neighbourhood of the fixed pole 
which readily fall into two classes according as they cease abruptly 
at the end of the initial stages of the arc flash or tend to pass on 
into the intermediate and final stages. Most of the lines have been 
identified with previously observed arc and spark lines, but 4 
number of them do not seem to have been previously recorded. 
Lists of the ‘“‘ new ” lines occurring in the region 5220 to 3380 A 
are given. C. W. B. 


Spark Spectrum of Cesium. L. A. Sommer (Ann. Physik, 
1924, [iv], 75, 163—181).—The spark spectrum of cesium has been 
carefully measured from 3268—7280 A. The series lines of the 
arc spectrum were measured at the same time: 2p,—2p,= 
554-038 cm.-1, in good agreement with Meissner’s value (A., 1921, 
ii, 565). The series lines of the spark spectrum (Cs*) are evidently 
too widely spaced for three or more members of the same series to 
be included in the region studied. Two groups of lines (51) have 
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been analysed for constant differences and can be arranged into a 
scheme similar to that of Landé for neon (A., 1921, ii, 669) and to 
that obtained from an analysis of the lines of xenon. These analogies 
afford qualitative confirmation of the Sommerfeld—Kossel dis- 
placement law. ' L. J. H. 


M-Series of Tungsten. R. THorarvus (Z. Physik, 1924, 26, 
396—399).—The wave-lengths of the M-series of tungsten have 
been measured. The measurement of such long wave-lengths was 
made possible by the substitution of a red celluloid window in the 
X-ray tube, in the place of a metal foil. S. B. 


Series Limit Absorption in Sodium Vapour. G. R. 
Harrison (Physical Rev., 1924, 24, 466—477).—As the wave- 
length decreases, the transmission of sodium vapour rises to a 
maximum at 2465 A., decreases regularly to a minimum at the 
series limit 2414 A., and returns to its former value at 2200 A. 
Eighteen similar curves were obtained for different vapour densities. 
The results, however, do not permit determination of the precise 
variation of atomic absorption with wave-length. A. A. E. 


Absorption and Dispersion of Thallium Vapour. A. L. 
Narayan, D. Gunnatya, and K. R. Rao (Proc. Roy. Soc., 1924, A, 
106, 596—601).—Thallium vapour in the non-luminous state absorbs 
lines of the sharp and diffuse series and the 1,7, orbit is the ground- 
orbit of the valency electron. At about 900°, a large number of 
bands of diffuse and complex structure make their appearance, 
which are attributed to Tl, molecules. The infra-red absorption 
shows no selectivity in the region 0-9 » to 1:35, and therefore 
1,r,—1,7, is not the single-line spectrum of the metal. The work 
of Geisler and of McLennan on the anomalous dispersion exhibited 
at 5350-6 A. has been confirmed. Anomalous dispersion is, how- 


_ ever, more prominent at 3775-7 A. R. W. L. 


Relative Absorbing Powers of the L-Levels for Radiation 
of Varying Wave-length. H.W. B. Skinner (Proc. Camb. Phil. 
Soc., 1924, 22, 379).—Measurements of the absorbing power were 
made by a new method, which consists in recording photographically 
by a Seeman spectrograph the relative intensities of the fluorescent 
L-spectrum of cerium excited by the K-radiations of copper, 
molybdenum, and silver. 

The results are held to confirm the work of Robinson (cf. A., 
1923, ii, 818) on the relative absorbing powers of the L-levels, 
and to indicate that the 2° (A=X-ray wave-length) law is invalid 
when applied to individual L-levels. R. W. L. 


Methods of Estimating the Successive Ionisation Potentials 
of any Element. D.R. Hartree (Proc. Camb. Phil. Soc., 1924, 
22, 464—474).—By assuming that for different elements the 
quantum numbers of the normal orbit of each of the first 18 electrons 
captured by a bare nucleus are independent of the atomic number, 
an analysis is advanced of the corresponding terms representing 
the energies of the normal orbit for different atoms of the same 
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electronic structure. It is shown that, assuming the quantum 
numbers of the term corresponding with the normal orbit, there 
are four methods which may be used to estimate the value of this 
term from which the ionisation potential may be evaluated. Ap. 
proximate values of the successive ionisation potentials of oxygen, 
iron, and silver are given in tabular form, together with detailed 
illustrations of the method of calculation. R. W. L. 


Negative and Doubly-charged Positive Ions in Argon. 
H. A. Barton (Nature, 1924, 114, 826—827).—Singly-charged, 
positive, atomic argon ions are first detected when an accelerating 
potential of about 17 volts (uncorr.) is applied to electrons striking 
the atoms, and doubly-charged positive atomic ions at 45 volts. 
The result is contrary to the assumption that the critical potential 
of 34 volts at which the first part of the blue spectrum appears 
corresponds with the production of doubly-charged ions. Since 
negative ions originate in that part of the tube where impacting 
electrons have just sufficient energy to excite the atoms, it would 
appear that for argon it is a necessary and sufficient condition 
for the capture of an electron that the atom should first be in an 
excited state. A. A. E. 


Nature of the Ions in Air and in Carbon Dioxide. H. A. 
Errkson (Physical Rev., 1924, 24, 502—509).—The mobility curves 
obtained are explained by assuming that ionisation involves the 
detachment of an electron from a molecule, leaving a positive, 
unimolecular ion which soon attaches itself to a neutral molecule 
forming the final, unstable, bimolecular, positive ion, whilst the 
electron almost immediately joins a neutral molecule forming a 
stable, negative, unimolecular ion. Dissociation is considered to 
play only a small part. It is concluded that single molecules 
singly charged, positively or negatively, all have about the same 
mobility which is independent of mass and molecular volume, 
and that a singly-charged cluster of two or more molecules, not 
forming a single molecule, has a smaller mobility. A. A. E. 


Measurement of Critical Potentials of Gases. E. G. 
Dymonp (Proc. Camb. Phil. Soc., 1924, 22, 405—408).—It is sug- 
gested that these potentials will be more accurately obtained if, 
instead of plotting the current-voltage curve, as is the usual practice, 
the differential of this curve be plotted. An experimental method 
of directly obtaining this value is outlined, and has been tested 
with helium. The results obtained are essentially preliminary, 
but much greater sensitivity than with the usual method wee 


Conditions for Statistical ilibrium between Atoms, 
Electrons, and Radiation. P. A. M. Dirac (Proc. Roy. Soc., 
1924, A., 106, 581—596).—The principle that every process occurring 
in an assembly in thermodynamic equilibrium is exactly balanced 
by the reverse process occurring to the same extent is applied to 
the general case of n-body encounters, both radiative and non- 
radiative processes being considered. Reaction equilibrium con- 
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ditions are obtained involving the probabilities of the direct and 
reverse processes. It is shown that the van’t Hoff isochore is of 
universal validity even for radiative processes and with relativity 
mechanics. 

From Planck’s law of radiation it is deduced that every process 
by which radiation is emitted is stimulated by external radiation 
of the same frequency, the ratio of stimulated to spontaneous 
emission being independent of the nature of the process, and 
inversely proportional to the cube of the frequency. The analysis 
is extended to the deduction of formule for the degree of ionisation 
of a gas which differs but slightly from those advanced by Saha 
and Fowler. R. W. L. 


Statistical Theory of Dissociation and Ionisation by 
Collision, with Applications to the Capture and Loss of 
Electrons by «-Particles. R. H. Fowuer (Proc. Camb. Phil. 
Soc., 1924, 22, 253—272)—In a previous analysis (cf. A., 1924, 
ii, 221) on the basis of the classical Bohr-Thomson theory of ionis- 
ation by collision, the author ignored the interactions in the core 
of any atom entered by an «-particle. The limitations inherent 
to these premises are obviated in the analysis now advanced. 

Formule are given for the frequency relations between the 
general 2- and 3-body collision processes of dissociation and recom- 
bination in a perfect gas. For ionisation and its reverse, the 
formule take a simple form. The results are applied to an investig- 
ation of the theory of the capture and loss of an electron by swift 
a-particles in which the effects of the general field of the atom are 
included. Rutherford’s V5-law for the equilibrium ratio [H**]/ 
[He*] is a necessary consequence simply of the classical formule 
for the distribution in velocity of the 5-particles ejected by «- or 
8-particles of given velocity. R. W. L. 


Photoelectric Thresholds of Elements. R. Hamer (J. Opt. 
Soc. Amer., 1924, 9, 251—257).—The maximum wave-lengths able 
to stimulate the photoelectric activity of a number of common 
elements have been measured. The metallic surfaces were only 
roughly prepared, and the values are regarded as preliminary 
estimates. S. B. 


Calculation of the Fall of Potential in the Ion and Electron 
Gas Emitted from Glowing Metals. M. von Lavz and N. Sen 
(Ann. Physik, 1924, [iv], 75, 182—188).—Mathematical. L.J.H. 


Ionic Mobilities in Gaseous Mixtures. L. B. Lozp and 
M. F. Asuiey (Proc. Nat. Acad. Sci., 1924, 10, 351—355).—The 
mobilities of ions have been measured i in mixtures of air and ammonia 
in varying proportions, with the intention of testing the view that 
a gaseous ion is surrounded by a cluster of neutral molecules. The 
results were indecisive. S. B. 


Slow Corpuscular Radiations from Salts. T. VoLmEr 
(Z. Physik, 1924, 26, 285—290).—A number of salts have been found 
to emit positively charged particles at comparatively low temper- 
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atures (about 450°). Determinations of e/m have now shown that 
these particles consist of atoms of the metal which is a constituent 
of the salt. The salts studied were halides of cadmium, copper, 
zine, lead, and calcium. S. B. 


Soft X-Rays and Secondary Electrons. J. A. BECKER 
(Physical Rev., 1924, 24, 478—485).—The velocity distribution 
of photo-electrons excited by soft X-rays has been analysed by a 
method similar to that used for $-rays. The following critical 
potentials were obtained : aluminium, L,, 70 volts; L,, 80 volts; 
silver, N,, 134 volts; M,, 365—370 volts. The following charac. 
teristic lines in the NV spectrum of tungsten were observed : V,—0O,, 
410 volts ; 482 volts ; Ny—0Og, 560 volts; N;—O,, 305 volts: 
N,—0O,, 312 volts. The results are in agreement with — theory 

E 


Electron Emission Excited by «-Rays. A. BECKER (Ann. 
Physik, 1924, [iv], 75, 217—275).—Aluminiun, silver, and gold were 
bombarded with «-rays in a vacuum. Ten electrons per «-particle 
are emitted if the velocity of the latter is 1:5x10°® cm./sec., 
and more, up to 20 per «-particle, for higher velocities, inde- 
pendently of the nature of the metal and the direction of the 
bombardment, i.e., whether perpendicular or oblique. The average 
velocity with which the electrons leave the surface is independent 
of the metal, the direction, and the velocity of the exciting «-rays. 
The distribution of the velocity follows the Maxwell law of random 
distribution about the value 2 volts, but it is not possible to say 
whether there is a definite upper limit. The direction of emission 
is also distributed at random according to the same law. These 
results are compared with those obtained in the related phenomena 
of thermionic and $-ray emission, the laws of which are similar, 
but not identical. All three are probably due to the same funda- 
mental mechanism. L. J. H. 


Radioactive Constant of Niton. I. Curie and C. CHamif 
(J. Phys. Radium, 1924, vi, 5, 288—248).—The life constant of 
radium emanation has been determined by a new method. In 
principle, equal quantities of emanation are sealed into two bulbs, 
and the activity of one bulb is immediately noted. The time 
is then taken during which the combined activity of the two 
bulbs falls to the same value. The period of half-life is thus obtained 
directly. The corrections required in practice are described. The 
activity measured was the y-ray activity of the emanation, filtered 
through 12 cm. of lead. Preliminary experiments showed that this 
activity obeyed the simple logarithmic decay law, and that, there- 
fore, no radiation from the active deposit was interfering. The 
half-life period of niton is given as 3-823 days (A=7-554 x 10° per 
hour) with a probable error of 005%. S. B. 


Number of 6-Particles from Radium-E. K. G. Emeriéus 
(Proc. Camb. Phil. Soc., 1924, 22, 400—404).—By means of an 
electrical counter, the numbers were measured of «- and of B-particles 
from a source of radium-D, -#, and -F, of which the quantities of 
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the last two were nearly in their equilibrium ratio. After correcting 
for reflection of 8-particles at the source, the numbers were approxi- 
mately equal, although no great accuracy is claimed for this result. 
According to previous work on their absorption (Meitner, A., 1915, 
ii, 663), the 6-particles from radium-D would not be recorded under 
the experimental conditions. The observed §-radiation was there- 
fore due to disintegration of radium-H#, and since this was in 
equilibrium with radium-F, of which one atom is assumed to give 
one «-particle on disintegration, it follows that about one $-particle 
is emitted per disintegrating atom of radium-H. This result does 
not agree with that of Moseley (A., 1912, ii, 1024), who found that 
one atom of radium-H appeared to emit little more than half a 
8-particle. L. F. G. 


Decay of Radium-E. L. Bastinas (Phil. Mag., 1924, [vi], 
48, 1075—1080).—No appreciable difference has been detected 
between the decay constant of those radium-H atoms ejecting fast 
8-particles and the average radium-H atom. A value of the decay 
constant of radium-H : »=0-139)+-0-000, day has been obtained 
corresponding with a half-period of 4-98, days. C. W. B. 


Electron Emission from Adsorbed Films on Tungsten. 
K. H. Kinepon (Physical Rev., 1924, 24, 510—522).—Measurements 
were made of the electron emission from tungsten filaments covered 
more or less completely with films of oxygen, thorium, cesium, 


cesium and oxygen, and of thoria in the presence of nitrogen. 
A. A. E. 


8-Ray Spectrum of Radium. O. Haun and L. Merrner (Z. 
Physik, 1924, 26, 161—168).—The 8-ray spectrum of radium, 
carefully purified from disintegration products, has been examined. 
Three groups of rays have been identified with the disintegration of 
radium itself with the He-values 1037, 1508, and 1575. The 
differences between the energies of these correspond with the 
differences between the energies associated with the K, L, and M 
levels in the atom. It is concluded that their emission is caused by 
absorption of nuclear y-radiation of wave-length 6-6 x 10- ee 


High Energy Groups in the Magnetic Spectrum of the 
Radium-C $-Rays. C. D. Exuis (Proc. Camb. Phil. Soc., 1924, 
22, 369—378).—Recent determinations (Ellis and Skinner, A., 1924, 
ii, 85) having indicated that whilst the relative values of the energies 
of radium-C @-rays as determined by Rutherford and Robinson 
(A., 1913, ii, 899) are accurate, their absolute values are low. The 
absolute energies of the $-ray spectra have now been determined 
to an estimated accuracy of 1 in 300 and a probable accuracy of 
1 “og 1000, using the standardised technique of Ellis and Skinner 
(loc. cit.). 

It is concluded that the greater portion of this spectrum is due to 
the conversion according to the quantum relation of certain high- 


frequency monochromatic y-rays in the K, L, M, N . . . levels of 
the radium-C atom, and a good agreement is reached between the 
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values calculated for the energy of the y-rays necessary to excite the 
radium-C 8-rays, and those observed by Bohr and Coster (A., 1923, 
ii, 110). 

Further analysis of the spectrum indicates that y-rays of up to 
210° volts show no fresh absorption phenomena, which, it is 
held, indicates that the seat of the y-ray emission lies in the nuclear 
electronic system but is distinct from the disintegration electron, 
and whilst neither the disintegration electron nor the «-particle is 
actually concerned in the y-ray emission, strong y-ray emission 
is more likely to be followed by instability of the electronic system 
than of the «-particle system. 

A nuclear level system of radium-C is advanced pee 

ws 


8-Ray Spectrum of Mesothorium. II. D.H. Brack (Proc. 
Roy. Soc., 1924, A., 106, 632—640).—A repetition of the work of 
v. Baeyer, Hahn, and Meitner (Physikal. Z., 1912, 264) using much 
more accurate methods of focussing the 8-rays. 

It is concluded that the electrons are emitted from the various 
energy levels in the atom by nuclear y-rays, and that the y-rays arise 
through energy transitions in the nucleus. 


y-Rays and Atomic Disintegration. L. Merrner (Z. Physik, 
1924, 26, 169—177).—Radioactinium and actinium-X, in under- 
going an «-ray change, emit a number of distinct, nuclear, mono- 
chromatic y-rays. Radium only emits one type of y-ray. «- and 
B-ray changes may be divided into two classes, those accompanied 
by y-ray emission, and those unaccompanied by radiation. The 
number of types of monochromatic y-rays emitted, and their 
frequencies, increase with the magnitude of the nuclear disturbance 
causing them. The «-ray changes of ionium, polonium, and 
thorium-C, and the 8-ray changes of uranium-X,, radium-Z, and 
thorium-C are free from y-ray emission. S. B. 


Large Quantum y-Rays from the Active Elements of the 
Thorium Family. J. Tuipaup (Compt. rend., 1924, 179, 1052— 
1054; cf. A., 1924, ii, 717)—A study of the §-spectra excited 
photoelectrically by y-rays from mesothorium. From lead, for 
example, are obtained $-corpuscles with energies 491-5, 571-3, 
706, 819, 873-5 kilovolts. These are mostly from the K level of 
electrons, and are excited by y-rays of 580-7, 795-2, 908-2, 962-7 
kilovolts. The first of these is probably from thorium 


Experiments with an «-Particle Counter. E. V. APPLETON, 
K. G. Emexéus, and M. A. F. Barnett (Proc. Camb. Phil. Soc., 
1924, 22, 434—453).—Experiments carried out with the aim of 
elucidating the action of an «-particle counter of the Rutherford 
and Geiger type (cf. A., 1908, ii, 555 and Proc. Roy. Soc., 1908, 
A., 81, 141) are described. The results are discussed, and some 
consequential points bearing on the accuracy of enumeration of the 
particles are considered. L. F. G. 
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Emission of Nitrogen and Hydrogen in the Infra-red. 
A. H. Prunp (J. Opt. Soc. Amer., 1924, 9, 193—196).—The infra-red 
emission spectrum of hydrogen has been studied with a vacuum 
tube 150 cm. in length. A preliminary experiment with nitrogen 
confirmed the observation of Coblentz of maxima in the band at 
about 1 » (maxima found at 0-59, 0-68, 0-78, 0-90, 1-06, and 1-20 ,). 
With hydrogen in the tube a maximum was detected, in spite of 
much continuous radiation from the walls of the tube, at 7-40 p, 
corresponding with the first number of a new infra-red series of 
hydrogen, expressed by v=N(1/5?—1/m?). The Brackett series 
was well developed. S. B. 


Band Regularities in the Secondary Hydrogen Spectrum. 
O. W. Ricuarpson and T. Tanaka (Proc. Roy. Soc., 1924, A, 106, 
663—678).—Selective intensity changes in the secondary hydrogen 
spectrum observed in thermionic tubes (see this vol., ii, 13) 
have led to the recognition of a P, Q, R associated system of bands 
in this spectrum. The initial and final moments of inertia of the 
molecule for the emission of the lines in question are found to be 
several times greater than the moments of the molecules emitting 


the Fulcher hydrogen bands, or the helium band spectrum. It is 


suggested that the molecule responsible is abnormal, and may 
possibly be Hg. 


Second Positive Nitrogen Bands. E. Huttuin and G. 
JOHANSSON (Z. Physik, 1924, 26, 308—322).—The structure of the 
nitrogen bands at 3536, 3755, and 3805 A. has been studied. They 
fall into an “ energy level” scheme in which there are five initial 
and twelve final levels. S. B. 


Structure of the Second Positive Group of Nitrogen Bands. 
P. Linpavu (Z. Physik, 1924, 26, 343—370).—The lines of the 
second positive bands of nitrogen have been classified according 
to the modern theory of band spectra. S. B. 


Effect of Argon on the First Positive Band Spectrum of 
Nitrogen. R.C.Jounson (Phil. Mag., 1924, [vi], 48, 1069—1074). 
—Traces of nitrogen in high-pressure argon show the first positive 
band spectrum in a considerably modified form. This consists in a 
selection of a few only of the band heads of the various groups, 
and the general effect is that found in the afterglow spectrum. 
Quantitative investigations are described which indicate that there 
is an energy displacement towards the more refrangible end of each 
band group. This also is similar to the conditions of the afterglow. 
It is suggested that all the phenomena hitherto regarded as peculiar 
to the electrical conditions obtaining in the afterglow may be 
reproduced in high-pressure argon. The bearing of these facts 
on the nature of the afterglow spectrum is discussed. C. W. B. 


Origin of the Mercury Band Spectrum. A New Band of 
Mercury. E. Hutten (Compt. rend., 1924, 179, 528—530).— 
The feeble band spectrum exhibited by mercury in a Geissler tube is 
increased in intensity by passing a current of hydrogen at a pressure 

1*—2 


4 

q 

- a 

| 
P 

| 

| 


ii. 12 ABSTRACTS OF CHEMICAL PAPERS. 


of 1 mm. through the tube. Air, however, appears to have the 
opposite effect. If no current of gas is passed, the bands disappear 
as the intensity of the electric current increases. This is attributed 
to the evaporation of the moisture in the tube, and the author infers 
that his observations accord with the hypothesis of a compound 
of the metal with hydrogen. A new band composed of feeble lines 
between the more intense lines of the band 4017 A. was observed. 
H. J. E. 


Absorption Spectrum and Specific Heat of Chlorine Dioxide. 
H. Mayer (Z. physikal. Chem., 1924, 113, 220—234).—The absorp- 
tion spectrum of chlorine dioxide determined by Kabitz (Diss., 
Bonn, 1905) can be described in terms of five series. The ratio of 
the velocity of sound in chlorine dioxide to the velocity in air at 20° 
is 0-6148 at one atmosphere pressure and 0-6214 at 0-1 atmosphere. 
From these results, C, for chlorine dioxide is calculated to be 
7-5+0°5. M. B. D. 


Influence of the Deformation of Ions on Optical and 
Chemical Constants. III. H. Kornreitp (Z. Physik, 1924, 
26, 205—222; cf. this vol., ii, 16)—-The theories developed by 
Bonn and Heisenberg have been applied to the calculation of the 
—" frequencies of the carbonate ion, with a double negative 
charge. 


Tesla-luminescence Spectra. IV. Hydrocarbons con- 
taining a Single Benzene Nucleus. W. H. McVicxer, J. K. 
Marsu, and A. W. Stewart (J. Chem. Soc., 1924, 125, 1743—1750). 
—In continuation of previous work (A., 1924, ii, 712) the spectra of 
thirteen further substances are described. These spectra are 
constitutional properties somewhat sensitive to minor changes, 
but showing broad resemblances between related compounds. 
No clear relationship can be traced between the nature of the 
substituents and the lengths of the spectra emitted or the distance 
towards the visible region to which they extend, but if attention 
be confined to substances having saturated side-chains, a rough 
relationship exists between the molecular weight and the wave- 
lengths to which the spectra extend in the ultra-violet. Relative 
brightness also appears constitutive. Both increase in the mass of 
the substituents and in unsaturation of the side-chain appear to 
damp down the spectrum. L. J. 


Phosphorescent Properties of the Rare Earths in Alkaline- 
earth Phosphors. I. R. TomascHeK (Ann. Physik, 1924, [iv], 
75, 109—142).—A detailed description is given of the phosphores- 
cence spectra of the oxides of the rare earths in diluents of the 
oxides, sulphides, etc. of the alkaline-earths. The spectrum studied 
is that of the after-glow, excitation being effected sometimes by the 
light from the iron arc, sometimes by that from the carbon arc, and 
sometimes by bombardment with cathode rays. Scandium, 
yttrium, lanthanum, gadolinium, and aldebaranium give no “ after- 
glow ” in the visible region. Theoretical conclusions are deferred 
to a later paper. L. J. H. 
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Luminescence of Phosphors under Magnetic and Electric 
Fields. E. Rupr (Ann. Physik, 1924, [iv], 75, 326—336).—If a 
hosphor (ZnSCu« or ZnSMna) has been excited by ultra-violet 
light and is exposed, whilst the luminescence is fading, to a very 
powerful magnetic field (more than 20,000 gauss), a temporary 
increase in the luminescence results, weaker, but analogous to 
the results with an electric field (cf. Schmidt, ibid., 1923, [iv], 
70, 161). The phenomenon is directly explicable on Schmidt’s 
theory. Under the influence of the magnetic (only) field, the light 
is partly polarised perpendicularly to the lines of magnetic force. 
This shows that the emission process in the phosphor centre is 
directly influenced by the field. The atomic magnetism of the 
metallic atoms of the phosphor may influence the result. Apart 
from this, the influence of a magnetic field (switched on or off) is 
similar to that of the electric field, because this is created by the 
movement of the electrons in the changing (magnetic) field. Electric 
fields of 2000 and 4000 volts are equivalent to magnetic fields of 
20,000 and 45,000 gauss, respectively, and the latter to a rise in 
temperature (after correcting for that due to the electric field itself) 
of 4°. L. J. H. 


Measurement of Fluorescence of Solids. A. GyEMANT (Z. 
Physik, 1924, 26, 223—-234).—A simple method for estimating the 
intensity of fluorescent light isdescribed. The intensity is compared 
with a radioactively excited ‘‘standard.’”” To measure the intensity 
of a source of ultra-violet light, the fluorescence it excites in screens 
containing different surface concentrations of the fluorescing sub- 
stance are matched with the “ standard.”’ The hardness of the con- 
stituents of a beam of X-rays can be estimated similarly, by using 
absorbing screens of various thicknesses, to absorb successively the 
different wave-lengths. S. B. 


Polarisation of Fluorescence from Dye Solutions. III. 
W. L. Lewscurn (Z. Physik, 1924, 26, 274—284).—It was shown by 
Weigert (Verh. d. Phys. Ges., 1920, 23, 100) that the fluorescent light 
from solutions of dyes is partly polarised. The present paper con- 
siders the effects of temperature, wave-length of exciting light, and 
concentration of the dye. Increase of temperature decreases the 
degree of polarisation. The influence of wave-length is not the same 
for all dyes, but in some instances the degree of polarisation 
increases for longer wave-lengths. Increase of concentration of the 
solutions always decreases the polarisation. S. B. 


Striking and Breaking Potentials for Electron Di 
in Hydrogen. O. W. Ricuarpson and T. Tanaxka (Proc. Roy. 
Soc., 1924, A, 106, 640—662)—A systematic study has been 
made of the discontinuous increments in the current passing through 
a thermionic tube filled with hydrogen when the exciting potential 
is gradually raised. With a pressure of less than 1 mm. of mercury 
and the electrodes about 2 cm. apart, three types of discharge have 
been observed as the potential is raised. These are accompanied 
by sudden increases in current and by characteristic luminosity 
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phenomena. The breaking potential is less than the striking 
potential and probably has a simpler physical significance. The 
potentials at which these changes occur depend on several factors. 
They fall to a constant value as the electron emission from the 
cathode is increased. They change with the gas pressure, having 
a minimum value for about | mm. pressure. The breaking potentials 
diminish with decreasing electrode separation, but the value is 
approximately constant for distances less than 1 cm. It is con- 
cluded that the value to which the minimum breaking potential 
converges for small electrode distances is the ionisation potential of 
the gas. Sources of error and corrections are indicated, and an 
approximate value of 14-5 volts is obtained for the first ionisation 
potential of hydrogen. This supports the estimates of Olmstead 
and of Horton and Davies against the higher value of 17-1 volts 
obtained by Franck. Oscillations in the exciting ‘circuit decreased 
the striking potentials by 0-1 volt, but left the breaking potentials 
unchanged. The ionisation of hydrogen at exciting potentials of 
about 16 volts is probably expressed by H, —>H,*+e. This viewis 
supported by the weakness of the Balmer lines and the intense 
development of the secondary hydrogen spectrum in the luminosity. 
Contrary to the observation of Horton and Davies, the continuous 
spectrum of hydrogen could not be obtained at lower potentials than 
the secondary spectrum. S. B. 


Dielectric Polarisation in Pure Compounds and Mixtures. 
L. Expert (Z. physikal. Chem., 1924, 113, 1—27).—The dielectric 
constant « of a substance is an indirect function of the polarisability, 
which is proportional to the moment produced per c.c. by the action 
of an electric field. The specific polarisation z is (e—1)/(e—2), and 
the molecular polarisation P is equal to 7. M/d, where M is the 
molecular weight and d the density. For large values of «, P 
depends principally on the molecular volume. The molecular 
polarisation may be divided into components which depend on the 
structure of the molecule. The electron polarisation Pz within 
the atoms is, in general, identical with the molecular refraction, 
and is responsible for absorption in the extreme ultra-violet. The 
polarisation within the molecule is due to polarisation of the atoms 
P,, of the ions P;, or of the radicals Pp, the corresponding absorp- 
tion region being the long-wave infra-red. Finally, there is the 
orientation polarisation of the whole molecule Po, the absorption 
region extending from wave-lengths of a few mm. to those of several 
dm. P,, P;, or Pz can only be determined indirectly from the 
difference between P and Pz, where Po is very small, that is, in 
gases and liquids with symmetrical molecules. P, is small for 
non-polar compounds, for example, paraffins, but large for typically 
polar compounds. Only the sum P4+ Po can be exactly deter- 
mined. A qualitative idea of the magnitude of Po, and also of 
the manner and the extent of the association between the dipoles 
can, however, be obtained. Large values of Po, and hence large 
moments, indicate a lack of symmetry in the molecule which 
may be made up of several dipolar groups. Large values, for 
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instance, are found in the case of derivatives of water and ammonia. 
In simple molecules, the magnitude of Po is related to the value of 
the Kerr constant. In liquid mixtures, no uniform behaviour is 
to be expected, because of the different degrees of association 
between the components. The moments of dual ions and salt 
dipoles are relatively much greater than those of aliphatic dipoles 
or water. M.S. B. 


Kerr Effect in Gases. G. Szivessy (Z. Physik, 1924, 26, 
323—342).—The Kerr effect has been studied for sulphur dioxide, 
ammonia, and carbon dioxide. The magnitude of the electrical 
double refraction is proportional to the square of the electrical field 
imposed. The Kerr constant is proportional to the pressure of the 
gas, and inversely proportional to the wave-length of the light. 
Kerr constants are given for sulphur dioxide, 1-67 x 107° (17-3°) ; 
for ammonia, 0-59 x 1071 (17-9°); and for carbon dioxide 0-24 x 10°” 
(17-5°). S. B. 


Molecular Coefficients of Refraction. F. EIs—ENLoOHR and 
L. ScuuLtz.—(See i, 17.) 


Optical Activity. Copper Salts of Malic Acid. E. 
Darnmols (J. Phys. Radium, 1924, [vi], 5, 225—237).—The acidity 
and optical activity of solutions of copper oxide in malic acid have 
been studied. It is concluded that such solutions contain only an 
acid malate of copper and a basic malate. Mixed malates con- 
taining copper and alkali metals have also been prepared and are 
being investigated. 


Mutarotation. IV. Solution Volume and Refraction 
Constants of «- and §-Methylglucoside. C. N. Ruser.—(See 
i, 8.) 


Determination of Constitution by Spectroscopic Methods. 
Constitution of Amino-acids. I. H. Ley and F. H. Zscuackr. 
—(See A., 1924, i, 1341.) 


Colour and Constitution. IX. F. Kenrmann.—(See A., 
1924, i, 1326.) 


Co-ordination Positions of the Oxygen Atom. J. Piccarp 
(Helv. Chim. Acta, 1924, 7, 800—802).—From the nature of the 
additive products of ethers with triphenylmethyl, the view is puv 
forward that the oxygen atom has a co-ordination number of four, 
and not three as previously suggested (A., 1922, ii, 212), and that 
the co-ordination positions are at the peaks of a regular tetrahedron. 
On this view, the angle between the atoms H—O—H in water is 
slightly greater than 109° 28’, the deviation from the value for the 
regular tetrahedron being due to the slight repulsion of the hydrogen 
atoms. This value is in agreement with Eucken’s calculation 
(cf. Jahr. Radioaktiv. Elektronik, 1920, 16, 408). | & 


Electronic Theory of Valency. IV. Origin of Acidity. 
T. M. Lowry (Trans. Faraday Soc., 1924, 20, 13—15).—A restate- 
ment of the author’s views on acidity (cf. A., 1924, ii, 447). 8.8. 
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Suggestions for a Magnetic Theory of Valency. A. P. 
Lavriz (Trans. Faraday Soc., 1924, 20, 1—10).—Electrons arranged 
in shells about the atom are each supposed to move in a small 
orbit, so that they may be regarded as small magnets termed 
magnetons. The interaction of the magnetic fields is used to 
account for the formation of polar and non-polar bands, and the 
structure of hydrates and of ice. The connexion between the Bohr 
and Langmuir atom models is discussed in terms of this a 


Compressibility of Methyl Ether and Molecular Weight 
of the Gas. T. Batusrcas (Compt. rend., 1924, 179, 565—567).— 
Corresponding values of pressure and volume of a known quantity 
of gaseous methyl ether were made, the results being represented by 
using the formula pyv=a—bp. From these, the calculated value of 
1+ was found to be 1-0270 and the molecular weight of the gas 
46-044 (cf. Baume, A., 1908, ii, 372), which is in excellent agreement 
with modern physico-chemical determinations. H. J. E. 


Determination of Molecular Fields. III. From Crystal 
Measurements and Kinetic Theory Data. J. E. Jonss (Proc. 
Roy. Soc., 1924, A, 106, 709—718; cf. ibid., 441 and 463).—Calcu- 
lation of the potential energy and interatomic distances in cubic 
crystals of argon, potassium chloride, and calcium sulphide. 

W. E. G. 


Influence of the Deformation of Ions on Optical and 
Chemical Constants. II. W. Heisenspere (Z. Physik, 1924, 
26, 196—204).—The methods developed in an earlier paper (A., 
1924, ii, 434) have been applied to calculate the stability and 
heats of formation of triatomic ions and molecules. S. B. 


Secondary Electrons Produced by Hard X-Rays in Light 
Elements. H. Fricke and O. GuassER (Proc. Nat. Acad. Sci., 
1924, 10, 441—447) —A corollary of the theory of A. H. Compton 
(Physical Rev., 1923, 21, 483; 1924, 23, 439) for the scattering of 
X-rays consists in the prediction and quantitative description of a 
type of secondary electrons, “ recoil electrons,”’ which result from the 
passage of X-rays through matter. The correctness of this prediction 
is tested by a determination of that fraction of the ionisation of 
X-rays in air for which the recoil electron emission is responsible. 
The actual experimental method consists in a comparison of the 
ionisation currents produced by X-rays, 0-180 A. and 0-115 A., in 
small ionisation chambers made of different light elements and their 
salts. A description of the details of the experimental technique 
has already appeared (Fricke and Glasser, Amer. J. Roentgenol., 
1924, 11, 435). The experimental data furnish a direct deter- 
mination of the ratio of two ionisation effects, one due to the photo- 
electric effect of the rays, and the other to the scattering process. 
The value of this ratio can also be calculated from Compton’s 
theoretical coefficient and known experimental data. For carbon, 
the observed and calculated values are in fair agreement. J. S.C. 
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Compton and Duane Effects. J. A. Brecker (Proc. Nat. 
Acad. Sci., 1924, 10, 342—346).—According to Compton’s quantum 
theory explanation of the scattering of X-rays, the wave-lengths of 
the scattered rays should be slightly longer than those of the incident 
rays by an amount varying with the scattering angle. The effect 
has been photographically verified by several observers. Duane, 
however, has been unable to detect the effect using an ionisation 
chamber method. He finds instead a shift of the lines dependent 
on the material of the scattering body, which he attributes to the 
emission of tertiary radiation. Experiments are described to test 
whether the incompatibility of these results is due to the differences 
of intensity in the incident X-rays used by the observers. The rays 
scattered by aluminium through 100° were photographed. The 
Compton effect was verified, and indications of a Duane effect were 
obtained at the lowest intensity of incident radiation that could be 
employed. S. B. 


Precision X-Ray Spectrometers. J.C. Hupson (J. Opt. Soc. 
Amer., 1924, 9, 259—301).—The technique of X-ray wave-length 
measurements is described. Both the photographic and the 
ionisation methods are included, with especial reference to the 
apparatus developed by Siegbahn and by Duane. X-Ray wave- 
length tables are appended. S. B. 


Structure of Graphite. J.D. Bernat (Proc. Roy. Soc., 1924, 
A, 106, 749—773).—Measurements by the method of the rotating 
single crystal, by the ionisation spectrometer, and from Laue photo- 
graphs give results agreeing with the hexagonal lattice proposed by 
Hull (Physical Rev., 1917, 10, 661), but disagreeing with the lattice 
proposed by Debye and Scherrer (A., 1917, ii, 437). The unit cell 
contains four carbon atoms; their probable positions are considered, 
and it is deduced that the atoms of carbon in graphite lie in planes 
of successive nets of hexagons superposed so that half the atoms in 
one net lie normally above half the atoms in the net beneath, whilst 
the other half lie normally above the centres of the hexagons in this 
net. Alternate nets lie atom for atom normally above the others. 
The complete structure is thus essentially that of Hull, but with all 
the carbon atoms lying in the cleavage plane, as in the Debye and 
Scherrer model. This agrees well with the more recent views of 
Bohr on the structure of the carbon atom. Artificial and natural 
graphite are identical in structure. L. F. G. 


Precision Crystal Measurements on Alkali and Ammonium 
Halides. R. J. Haviaguurst, E. Mack, and F. C. BiaxeE (J. 
Amer. Chem. Soc., 1924, 46, 2368—2374).—The film on which the 
crystal powder is mounted is calibrated by mixing the latter with 
a standard substance with which it is not miscible at the ordinary 
temperature (e.g., sodium chloride); the position of the lines for the 
latter can then be calculated and compared with the observed. The 
presence of small amounts of isomorphous impurities has only a 
negligible effect on the length of the side of the crystal unit, the 
observed values for which were : ammonium chloride 3-866-+-0-002, 


, 
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bromide 4-047 --0-002, and iodide 7-244+-0-003 ; potassium chloride 
6-280-L0-003, bromide 6-578-+-0-003, and iodide 7-052-+0-003; 
rubidium chloride, 6-571--0-004, bromide, 6-868--0-004, and iodide, 
7-325-40-004; cesium chloride, 4-110+-0-002 A. S. K. T. 


Crystal Structure of Tetragonal Lead Monoxide. R. G. 
Dickinson and J. B. Friaur (J. Amer. Chem. Soc., 1924, 46, 2457— 
2463).—The unit cell of red (tetragonal) lead monoxide contains 2 
molecules; its dimensions are a=501A., b=c=3-99A. The 
oxygen atoms are at (0, 0, 0), (4, 4, 0), and the lead atoms at 
(0, 4, 0-24), (4, 0, 0-24). 8S. K. T. 


Optical Properties of Calamine. P. Sive (J. Phys. Radium, 
1924, [vi], 5, 249—-256).—The dispersion of the optic axes and the 
double refraction of calamine have been studied photographically 
in the visible and the near ultra-violet. The plane of the optic axes 
crosses at 3270 A., for which wave-length the crystal is pseudo- 
uniaxial. The order of the interference produced by the passage of 
parallel light through a plate of calamine in the direction of the acute 
bisectrix has a maximum at 5200 A. As the order of interference 
is almost constant over a wide range in the visible, the use of calamine 
as a material for half-wave plates etc. is suggested. S. B. 


Structure of Chromium. H. Cotitins (Chem. News, 1924, 
129, 331—334).—Speculative. A. R. P. 


Reflection of X-Rays by Barytes. S. K. Atiison (Amer. J. 
Sci., 1924, 8, 261—276).—The axial ratios of barytes (BaSO,) have 
been remeasured by an X-ray ionisation spectrometer; a:b: c is 
given as 0-8148: 1:1-3131. The unit cell is a rectangular parallel- 
epiped of dimensions 4-449, 5-448, and 7-170 A., containing 2 mols. of 
barium sulphate. The units of structure are arranged at the 
equivalent points of the space group V;}%. 


Nitrogen and Uranium. P. D. (Nature, 1924, 114, 789). 
—As a pure speculation regarding the origin of the nitrogen obtained 
by Hillebrand and by Ramsay from uraninite, it is suggested that 
the uranium nucleus may contain nitrogen nuclei, since the atomic 
weight of the former is almost exactly an integral multiple of that of 
the latter. A. A. E. 


Rarity of the Inert Gases onthe Earth. F.W. Aston (Nature, 
1924, 114, 786).—It is considered probable that the apparent rarity 
of the inert gases—as compared with the abundance predicted by 
their positions on the mass-number curves—is in fact real. In 
collisions of bodies resulting in the formation of a solar system, such 
atoms unconstrained by chemical combination would collide and 
rebound indefinitely, gravitating towards the larger —s om 
sun. _ A. E. 


Applications of Réntgen Crystal Analysis to Questions of 
Structure of Organic Compounds. H. Marx.—(See i, 1.) 


Electronic States of the CN Molecule. R. S. MULLIKEN 
(Nature, 1924, 114, 858—859).—A brief survey of recent work on 
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the CN bands. The substance which above 2000° can be excited 
thermally to the emission of the bands must be represented by CN ; 
the red and violet bands respectively correspond with electronic 
resonance potentials of 1-78 and 3-18 volts. The equilibrium con- 
centration of CN at low temperatures must be extremely small, very 
much smaller than that of (CN), but presumably increases with rise 
of temperature, probably more rapidly than that of (CN),, until 
above 2100° it becomes sufficient for appreciable absorption and 
emission of the violet CN bands. At much higher temperatures, 
e.g., in the carbon arc, the CN bands are very intense. A. A. E. 


Absorption Spectra of Mixed Metallic Vapours. S. Barratt 
(Nature, 1924, 114, 827).—Band spectra peculiar to mixtures of 
magnesium (and calcium) with alkali metals have been obtained, 
indicating the existence of molecules of volatile alloys in the vapours. 
Further, the development of lines of the series 1S—mad in the absorp- 
tion spectra of rubidium and czsium vapours has been observed, 
although this is in contravention of the selection principle. 

A. E. 


Absorption Spectrum and Constitution of Sulphur Vapour. 
Predissociation of Molecules. V. Henri and M. C. TEvEs 
(Nature, 1924, 114, 894—895).—The ultra-violet absorption 
spectrum of sulphur has been studied between 100° and 1000°, at 
0-5—53 mm., the measurements being accurate to 0-02—0-1 A. 
When only S, and S, molecules were present, there is general 
absorption between 2700 A. and 2300 A., no structure being observed. 
At higher temperatures, a band spectrum of 8, molecules is obtained, 
the intensity and number of the bands being determined by the 
partial pressure of the 8, molecules. This spectrum is divisible into 
three distinct portions: (a) 3700—2794-2 A., bands with fine 
structure; the rotational movement of the molecule is quantised. 
The distance between the nuclei of the two sulphur atoms is com- 
puted to be 0-7 A. in the normal, and 0-73 A. in the activated 8S, 
molecule. (b) 2794-2—2592 A., narrow, continuous bands without 
fine structure. The change, involving the disappearance of the 
quantised rotation of the S, molecule, is abrupt. (c) 2592— 
2475 A., broad, continuous bands; again the change is abrupt, 
and the distance between the nuclei becomes greater than before. 
The second change involves an increase in internal energy 
corresponding with the resonance potential of sulphur vapour 
(4:78 volts). It would therefore appear that before that state is 
reached in which the valency electrons have jumped into higher 
orbits, a molecule can be modified internally in that the atoms are 
driven apart, the bonds weakened, and greater reactivity is displayed. 
It is proposed to denote this preliminary change by the term “ pre- 
dissociation.”” Thus for each molecule there may be distinguished 
the following states in which it can be activated : normal, predis- 
sociated, resonance, ionised, and dissociated. A. A. E 


Constitution of Phosphoric Acid. I. Fréscut (Rad. Acad. Sci. 
Zagreb, 1923, 228, 16—37).—The author determined the mol. weight 
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of orthophosphoric acid in aqueous solutions by measurements of 
boiling point elevation. The following values were found: for 
solutions containing 1—6-5% of phosphoric acid, 137-2; 7—12%, 
125-9; 14—27%, 115-7. The curve representing the molecular 
weights shows discontinuities at 7 and 13% of phosphoric acid, 
In order to account for the different behaviour of the hydroxy] 
groups in phosphoric acid, the author supposes that in the acid 
P(OH), (‘“ protophosphoric acid ”’), three hydroxyl groups have an 
acid character, one is amphoteric, and one basic. In this case, 
compounds of the protophosphoric acid with other strong acids must 
be expected. Derivatives of such compound acids occur at natural 
minerals (apatite, wagnerite, dahlite) and have been obtained by 
Weinland and Alfa (A., 1898, ii, 217; 1899, ii, 594). Some new 
derivatives have been prepared by the author. Alcoholic solutions 
of phosphoric acid with solid sodium hydrogen carbonate yield a 
very hygroscopic substance with the empirical composition 
Na,CO;,H,PO,. It is decomposed readily by water, yielding carbon 
dioxide. When potassium sulphate is dissolved in concentrated 
phosphoric acid and the solution poured into alcohol, a crystalline 
precipitate, 2K,SO,,H,PO,, is formed. If hot phosphoric acid is 
saturated with potassium sulphate until crystals appear on cooling, 
and then precipitated with alcohol, crystals with the composition 
K,SO,,H,PO, separate. Ammonium sulphate treated in a similar 
way yielded a substance corresponding with the formula 
(NH,),SO,,NH,H,PO,. The same behaviour as with phosphoric 
acid may well be expected with other hydroxides containing more 
than one hydroxy] group, as, for instance, aluminium, uranium, and 
osmium. The peculiarities of some organic substances (aldehydes, 
ketones) may be better understood if the different character of the 
hydroxyl groups present is assumed. 8. S. M. 


Distribution of Atoms in Mixed Crystals. G.TAMMANN (Ann. 
Physik, 1924, [iv], 75, 212—216)—A reply to Borelius (ibid., 1924, 
74, 216) summarising the arguments for and against a “ normal ” 
distribution of the atoms in mixed crystals. The “normal ”’ dis- 
tribution of two kinds of atoms in mixed crystals is that for which, 
when mixed as completely as possible, the symmetry corresponds 
with that of the two end members of the series. The total lattice 
may be thought of as divided into two partial lattices, the first 
corresponding with one atomic species and the second with the other. 
Such an arrangement can be attained from random distribution only 
if the atoms are free to change places, which may not be the case at 
low temperatures. Hence there is often a difference between mixed 
crystals obtained from the molten state (by cooling) and those 
obtained from solution (by removal of solvent). Interference 
X-ray figures should be very sensitive to slight deviations from the 
“normal” distribution, whilst the limits (of concentration) of 
chemical action should not. L. J. 


Experimental Investigation of the Lattice Structure of 
some Alloys. S. Horcrrsson and E. Sepstrém (Ann. Physik, 
1924, [iv], 75, 143—162).—The structure of palladium-gold and 
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palladium—copper alloys was studied by the réntgenographic method 
of Debye and Scherrer. The former series showed a face-centred 
cubic lattice. The variation of the lattice parameter with atomic 
concentration may be represented by a smooth curve convex to the 
concentration axis. In the latter series, a compound, PdCu, is 
indicated, this having a centred-cubic lattice (a—2-988 x 10°§ cm.). 
Except in the immediate neighbourhood of the compound, where 
mixed lattice structure is found, the whole series has a face-centred 


cubic lattice. L. J. H. 


Molecular Dimensions of ‘‘ Celluloid.'’ V. P. Barton and 
F. L. Hunt (Nature, 1924, 114, 861).—Experiments on the thickness 
of films indicate that the diameter of the molecular complex of 
“celluloid ” is not greater than 10 A. A. A. E. 


Index of Refraction of Calcite for X-Rays. C. C. HaTiry 
(Physical Rev., 1924, 24, 486—501).—-By using the wedge method, 
the index of refraction of calcite for molybdenum Ka, rays is 
p=1—(2-03+0-1) x 10-6, which agrees well with the value given by 
Lorentz’s dispersion formula. The wave-length of the rays, after 
correction, is 0-70772 A. A. 


Coloration of Rock Salt by Radium. P. Lupewic and F. 
ReutHerR (Z. Physik, 1924, 26, 45—53; cf. ibid., 1923, 18, 
183).—The coloration of rock-salt specimens by radium has been 
quantitatively examined. Colour changes were still slowly pro- 
gressing after 137 days’ exposure to 40 mg. of radium. Blue rock- 
salt passes into a colourless state after 1 day’s exposure, and then 
becomes yellow. S. B. 


Coloration of the Alkali Halides by X-Rays. P. L. BayLry 
(Physical Rev., 1924, 24, 495—501).—Cesium, rubidium, and 
calcium fluorides, cesium, rubidium, potassium, sodium, lithium, 
silver, barium, beryllium, and calcium chlorides, cesium, rubidium, 
and potassium bromides, potassium, sodium, cadmium, and mercury 
iodides, and potassium silicate assume a coloration when exposed to 
X-rays, but no correlation appears to exist between the colour and 
the position of the element in the chemical table. Halite, coloured 
amber, has an absorption band from 0-3, to 1-34, with a maximum at 
0-46u. Sylvite, coloured purple, has a similar band with a maximum 
at 0'55u. The conditions of fading of the colorations were investi- 
gated. A. A. E. 


Optical Properties of Crystals of certain Cyanoplatinates. 
A. Pocuettino (Atti R. Accad. Sci. Torino, 1924, 59, 133—141). 
—Crystals of magnesium, yttrium, and erbium cyanoplatinates 
exhibit double refraction which increases in absolute magnitude as 
the wave-length of the light diminishes from A=0-660 to A=0-470, 
but decreases as the wave-length falls from 0-440 to 0-410. With 
change in A from 0-455 to 0-445, the uniaxial magnesium cyano- 
platinate crystals show a sudden change in the sign of the double 
refraction, whereas with the biaxial yttrium and erbium cyano- 
—* crystals the plane of the optical axes undergoes a rotation 
of 90° 
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Photochemical Properties of Stannous Iodide. Pp. 
FREUNDLER and Y. LAURENT (Compt. rend., 1924, 179, 1049—1051), 
—When prepared from solutions of stannous chloride and potassium 
iodide, the precipitated stannous iodide consists of a mixture of red 
and yellow modifications, excess of stannous chloride favouring the 
production of the red modification, and excess of potassium iodide 
that of the yellow. On exposure to sunlight, the yellow form is 
changed into the red modification, the reverse change taking place 
in the dark. When potassium iodide is used, the red form is at once 
produced if the mixture is heated on a water-bath. When, however, 
sodium iodide is used, excess of stannous chloride favours the pro. 
duction of the yellow form, which is the stable modification at 100°. 
The use of sodium iodide greatly reduces the oxidation of the mixture 
on exposure to air. The presence of traces of tin possibly influences 
the iodine content of marine plants. W. H.-R. 


Pseudo-complexes. A. SCHLEICHER (Z. anorg. Chem., 1924, 
140, 371—378).—A theoretical discussion, in which it is shown that, 
from a study of the crystal structure of compounds, a distinction 
must be drawn between true complex compounds having character. 
istic crystal properties and a high order of symmetry and pseudo. 
complexes having no characteristic crystal structure of their own and 
possessing a lower order of symmetry. The formation of both 
classes of complexes is, however, due to the co-ordination power of 
the atoms, but the crystal lattice of the pseudo-complexes can be 
regarded as a growth of the simple molecule of the compound by 
reason of a definite symmetry of the molecule of lower order and 
according to certain crystallographic laws analogous to those con- 
trolling the formation of twinned crystals. The crystal symmetry 
of sodium and cesium chlorides, calcium fluoride, cuprous oxide, 
zinc sulphide, graphite, and calcium carbonate is derived from the 
above considerations. A. R. P. 


Nature of the Martensitic Structure [of Steel]. F. Saver- 
WALD and G. JacKwirTtH (Z. anorg. Chem., 1924, 140, 391—398).— 
By the method already outlined (A., 1924, ii, 863) it is shown 
that the martensitic structure of steel is always oriented in the same 
way as the original y grain boundaries and that the slip planes are 
similarly oriented. It would therefore appear that the needle-like 
structure of martensite is caused by slip phenomena induced by the 
hardening process (quenching) the steel has undergone and that 
martensite cannot be regarded as a distinctive phase in the structure 
of steel. [Cf. B., 1925, 42.] A. R. P. 


Metal Crystals. I. E. Griineisen and E. Gorns (Z. Physik, 
1924, 26, 235—249).—The elastic constants of zinc and cadmium 
have been determined from extension experiments etc. carried out 
at different crystallographic orientations on large single crystals. 
Zinc and cadmium show, probably on account of their large axial 
ratios, an unusually large elastic anisotropy. S. B. 


Metal Crystals. II. E. Griineisen and E. Gorns (2. 
Physik, 1924, 26, 250—273).—The velocities of sound in zinc and 
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cadmium crystals, determined from their elastic constants (see 
preceding abstract), have been used to calculate the specific heats of 
these metals by Debye’s method. The specific resistances of the 
crystals at the temperature of liquid air have also been ——. 


Relation between the Mechanical and Piezo-electrical 
Properties of a Rochelle Salt Crystal. F.C. Isery (Physical 
Rev., 1924, 26, 569—574).—Stress-strain curves have been obtained 


. for 20°, 22-5°, and 30°, and curves showing the variation of charge 


with stress for 16—35°. The temperature of maximum piezo- 
electric response is 22-25°. A. A. E. 


Dielectric Anomalies in Rochelle Salt Crystals. J. VALASEK 
(Physical Rev., 1924, 24, 560—568).—Residual charge and fatigue 
effects for a Rochelle salt condenser have been studied; it is sup- 
posed that at —20° there is a loosening of the water ions sufficient 
to permit a slight motion with reference to the salt molecules, whilst 
above 25° there is further loosening. There is an apparent evolution 
of heat commencing at 24° and persisting to 54°, when a considerable 
absorption of heat takes place. A. A. E. 


Metastability of Elements and Compounds as a Result of 
Enantiotropy and Monotropy. VIII. E. Couen and W. D. 
HELDERMAN (Z. physikal. Chem., 1924, 113, 145—156).—By means 
of the electrical adiabatic colorimeter (cf. ibid., 1924, 112, 141), 
measurements have been made of the intermediary heats of 
solution between various concentrations of the two forms of 
ammonium nitrate, III and IV, at the transition temperature 
323°. The difference in these two values for the two modifications, 
between corresponding pairs of concentrations, gives the heat of 
transition, which is thus found to be 4-99 cal. per g. According to 
Bridgman (Proc. Amer. Acad. Arts Sci., 1916, 51, 581) it is 4-66. 
The latter value is attributed to the employment of a metastable 
mixture of the two modifications instead of the pure form. [Cf. A., 
1924, ii, 449.] M. S. B. 


Atomic Weight of Antimony. P. F. Wratueriy (J. Amer. 
Chem. Soc., 1924, 46, 2437—2445).—Antimony trichloride, prepared 
by the action of chlorine on pure antimony in a vacuum, was dis- 
solved in an aqueous solution of pure tartaric acid and the resulting 
solution quantitatively precipitated with silver nitrate solution. 
From the ratio SbCl, : 3Ag, the atomic weight of antimony was found 
to be 121-748-+0-00086. 8. K. T. 


Variation of the Molecular Weight of Mercury with Tem- 
perature. A. JouNEAUX (Bull. Soc. chim., 1924, [iv], 35, 1293— 
1305).—The molecular weight of mercury through the temperature 
range —40° to 320° was calculated from previously known cryoscopic 
and surface tension data and from Clapeyron’s law and Trouton’s 
tule. The values obtained change regularly with the temperature, 
independently of the method of calculation, and range from 280 at 
low to 200 at the higher temperatures. From the Eétvos-Ramsay— 
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Shields formula, the critical temperature of mercury was found to be 
1552°. H. 


Determination of Molecular Weight by Aid of the Gas. 
Interferometer of Haber and Léwe. E. Bert and F. Rav (Ber, 
1924, 57, [B], 1829—1834).—A current of dry air, free from carbon 
dioxide, is saturated with (a) the vapour of the pure solvent and 
(6) the vapour from the solution of the substance under investiga. 
tion in the same solvent, and the difference of the vapour tension in 
the two cases is measured by means of the Haber—Léwe gas-inter. 
ferometer. The instrument is calibrated with the aid of solutions 
of azobenzene. Benzene is the most suitable solvent. H. W. 


Electrical Properties of Liquid Sulphur. D. H. Brack 
(Proc. Camb. Phil. Soc., 1924, 22, 393—399).—The relative con- 
ductivities of liquid sulphur between 130° and 200° were determined 
and compared with changes in the viscosities over this range. 
Conductivity increases to a maximum at about 160°, then falls to a 
minimum at about 185°, and thereafter increases. This behaviour 
thus agrees approximately with the known viscosity changes, which 
exhibit a minimum and a maximum at 150—160°, and at about 
200°, respectively. The specific resistance at 163° was found to be 
7-510" ohms, approximately. Evidence is given that the con- 
duction is electrolytic in nature. H.M.Fs. of polarisation were 
observed qualitatively (cf. Threlfall and Brearley, Phil. Trans., 
1896, A, 187, 57). L. F. G. 


Method for the Determination of the Specific Heat of 
Metals. W. U. Benrens and C. Drucker (Z. physikal. Chem., 
1924, 113, 79—110).—A method similar to Pirani’s (A., 1913, ii, 102) 
has been employed for the determination of the specific heat of 
metals. A thin wire is heated to constant temperature in a vacuum 
and its resistance measured, by means of a Wheatstone’s bridge 
arrangement, before and immediately after the addition of a definite 
quantity of electrical energy. Making use of the previously deter- 
mined temperature coefficient of the resistance of the wire, the 
temperature, and thence the specific heat, may be calculated from 
the change in resistance. Values for the specific heat of zinc 
ranging from 0-0921 at 5° to 0-0992 at 225° have thus been found. 
The value of «/c, the ratio of the relative temperature coefficient 
to the specific heat, has also been determined for different tempera- 
tures by allowing the heating current to pass through a similar wire 
kept at the ordinary temperature, and measuring only the difference 
of the relative change of resistance in the two wires at different 
temperatures of the experimental wire. By this means the de- 
pendence of specific heat on temperature and previous thermic treat- 
ment may be studied. Zinc, however, shows no anomalies in the 
value of a/c between 0° and 225°, although the work of previous 
investigators shows that there is probably a transition point between 
100° and 200°. 

The advantages claimed for this method are: the smallness of the 
amount of material and of the energy additions necessary, the 
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rapidity of the operation, the possibility of measurement over small 
temperature intervals, and the great degree of exactitude attained. 
M. S. B. 


Latent Heats of Fusion. II. Palmitic Acid and Benzene. 
K, Stratton and J. R. Partineton (Phil. Mag., 1924, [vi], 48, 
1085—1089; cf. A., 1922, ii, 258).—The latent heats of fusion and 
the molecular depressions of freezing point (with mesitylene as solute) 
have been determined for carefully purified palmitic acid and 
benzene. For palmitic acid of setting point 62-25°, L=51-03 g.-cal. 
per g.; E for 100 g. solvent=43-13. For benzene of setting point 
585°, L=29-92 g.-cal. per g.; H for 100 g. solvent=—51-39. The 
results remove the larger discrepancies between the observed and 
calculated values of F in the case of palmitic acid which are given in 
the literature. C. W. B. 


Density and Diffusion Measurement by Interferometry. 
C. Barus (Proc. Nat. Acad. Sci., 1924, 10, 349—351).—A continua- 
tion of previous results (A., 1924, ii, 385). S. B. 


Relation between the Volume of a Substance at Absolute 
Zero and its Critical Temperature. RK. Lorenz and W. HERz 
(Z. anorg. Chem., 1924, 140, 379—383).—From theoretical con- 
siderations the equation is deduced, where 
is the molecular volume of a substance at the absolute zero and 7'x 
is its critical temperature. The value of this constant has been 
determined for a large number of organic and inorganic compounds 
and for the gaseous elements from data already published. The 
figures obtained appear to show that the relationship holds ap- 
proximately only for “‘ ordinary ”’ substances (cf. van Laar, Z. anorg. 
Chem., 1918, 104, 57; 1922, 120, 203) and that the deviations vary 
in magnitude according to the extent that the substance differs from 
the “ ordinary.” A. R. P. 


Density of Zirconium and Hafnium Oxides. G. HEVESY 
and V. Beratunp (J. Chem. Soc., 1924, 125, 2372—2375).—Care- 
fully purified zirconium dioxide and hafnium dioxide, prepared from 
the sulphates and ignited at 1000°, had d”° 5-73 and 9-67, respectively. 
The determination of d for a mixture of the two oxides affords a 
ready and accurate means of determining the percentage of hafnium 
dioxide present, which is given by the formula x=(d—5-73)/0-0394. 
It is necessary to prepare the mixture from the sulphates and by 
exactly the same methods. The values for d found for oxides other- 
wise prepared is lower and presumably less accurate. G. a. 


Density of Gaseous Methyl Ether. T. Baturcas.—(See 
A., 1924, i, 1280.) 


Vapour Pressures of Monatomic Substances. A. C. 
Egrrton (Phil. Mag., 1924, [vi], 48, 1048—1054).—On the basis of 
the thermodynamic vapour pressure formula a linear equation 
log p= —a/T'+6 closely represents the variation of vapour pressure 
with temperature of a solid with monatomic vapour, and a vapour 
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pressure determination at a single temperature should suffice to 
determine the course of the whole curve. C. W. B. 


Vapour Pressures of Rochelle Salt, the Hydrates of Sodium 
and Potassium Tartrates, and their Saturated Solutions. 
H. H. Lowry and §8. O. Morean (J. Amer. Chem. Soc., 1924, 46, 
2192—2196).—The vapour pressures of the hydrates ‘of. sodium 
and potassium tartrates and Rochelle salt, and of their saturated 
solutions, have been determined for the temperature interval 
15—40° by a static method. The graphs of ¢, against ¢, where 
ty is the temperature at which the vapour pressure of water is equal 
to the vapour pressure of the substance, a pe solution, at t, may be 
represented by the linear equation : at,+6, a and b being 
constants. The results of van Samaen: (A., 1897, ii, 397) are con- 
firmed. Reproducible values for the vapour pressures of Rochelle 
salt, or its solution, cannot be obtained if the latter has been pre- 
viously heated, at any time, above 40° (cf. loc. cit.). 8S. K. T 


Kinetic Theory of Vaporisation. S.C. Braprorp (Phil. Maqg., 
1924, [vi], 48, 936—947).—The kinetic theory has been applied to 
obtain a quantitative expression for the vapour pressure of liquids 
in the form : is the co- 
volume, 5’ 108 the nearest distance of approach of the centres 
of two molecules of the liquid, A is an arbitrary constant to allow 
for molecular association of the liquid. Vapour pressures cal- 
culated by means of the formula agree very well with the values 
observed at given temperatures and become equal to 1 atmosphere 
at the boiling points of the liquids. Edser’s formula, o=—K3/4, 
may be used to calculate the cohesion of liquids with considerable 
accuracy. C. W. B. 


Corresponding Temperatures of Solids. A. Bropsky 
(Compt. rend., 1924, 179, 498—500).—The results obtained by 
Michaud from experiments on specific heat and entropy (A., 1920, 
ii, 532) are susceptible of deduction from the theory of specific 
heats. From the simplest Einstein formula it can be shown that 
Michaud’s “ corresponding temperature ’’ depends on the nature 
of the substance considered, and a further deduction shows that the 
values of the specific heat for similar values of the corresponding 
temperature are independent of the nature of the substance. 
Absolute zero being a corresponding temperature for all bodies, 
the additivity of the specific heats at this temperature is consistent 
with the consequences of the Nernst theorem. At higher temper- 
atures than those dealt with, the deductions do not hold in the case 
of specific heats at constant volume. H. J. E. 


Corresponding Temperatures of Solids. H. Laruma 
(Compt. ome, 1924, 179, 684—686).—A claim for priority against 
Brodsky (cf. preceding abstract). 


Dependence of Coefficient of Expansion of Liquids on 
Temperature and Chemical Structure. J. J. Sastawsxy (Z. 
physikal. Chem., 1924, 113, 111—130).—From the expression for 


| 
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the density of liquids where T)>=1-05 T;, 
(7; is the absolute critical temperature), 7' is the observation tem- 
perature, and 6, and 6; are the densities at the observation and critical 
temperatures, respectively (cf. A., 1924, ii, 452), a formula for the 
expansion coefficient has been deduced, G=1-365/(V7'/T)+2-787). 
This formula has been tested by the experimental data for a number 
of liquids at temperatures extending from —90° to +200°. The 
deviations of the experimental values of 8 from the calculated 
values are greatest in the case of the alcohols, and for these, contrary 
to the general behaviour, the experimental value is the smaller 
one. For other liquids, deviations are small and of approximately 
the same relative magnitude and may in part be due to inaccuracy 
in the experimental data. In general, therefore, the expansion 
coefficient does not depend on the nature of the liquid, but is a 
simple function of the critical and observation temperatures, 
and will be the larger the lower the value of the critical temperature. 
For an ideal liquid, 8 will reach a minimum value of 1-365/3-73T, 
at absolute zero, and will approach an infinite value at the critical 
temperature, owing to the passage from liquid to vapour. The 
deviations observed in the alcohols cannot be due to association, 
since other liquids considered to be associated do not exhibit the 
same behaviour. M. S. B. 


Coefficient of Expansion at Low Temperatures. G. 
BorE.ius and C. H. JoHansson (Ann. Physik, 1924, [iv], 75, 23— 
36).—Measurements have been made of the coefficients of expansion 
of copper, cadmium, and zine between 100° and 300° Abs. by means 
of the double-mirror dilatometer. W. E. G. 


Diffusion of Mercury and Iodine Vapours through Nitrogen. 
J.M. Muuiaty and H. Jacquss (Phil. Mag., 1924, [vi], 48, 1105— 
1122).—The diffusion coefficients of the vapours of mercury and 
of iodine have been determined by placing the free elements at the 
opposite ends of a closed glass tube containing nitrogen. An iodide 
deposit appears as a narrow ring across the axis of the tube. The 
gradient can be calculated from the known vapour pressures of 
mercury and iodine, the distance of the deposit from the ends of 
the tube, and the partial pressures of mercury and of iodine over the 
mercury iodides formed. Further, weighing and analysing the 
deposits after a time interval enable absolute values for the diffusion 
coefficients to be calculated. Thus, in nitrogen at 9-78 mm. of 
mercury and 19-4°, D,;,=5-80 cm.?/sec. and in nitrogen at 5-65 mm., 
Das=17:3 cm.?/sec. To compensate for the large difference in 
vapour pressure between iodine and mercury either the tube can 
be constricted or an iodine compound such as cesium tri-iodide 
can be used. C. W. B. 


Diffusion of Hydrogen into Air, measured by the Inter- 
ferometer U Gauge. C. Barus (Proc. Nat. Acad. Sci., 1924, 
10, 447452; cf. A., 1924, ii, 385)—A modified form of the 
apparatus previously described has been employed to determine 
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the coefficient of diffusion of hydrogen into air. The equations 
for the calculation of this coefficient from the experimental data 
are given. The mean value of a (diffusion coefficient a*), obtained 
with tubes of different lengths and diameters is 1-014 cm./sec. 
This is considerably higher than the usually quoted value on 


Precision Method for the Determination of Diffusion 
Coefficients in any Solvent. II. E. CoueEn and H. R. Bruins 
(Z. physikal. Chem., 1924, 113, 157—159).—The diffusiometer 
previously described (A., 1923, ii, 180) has been tested with reference 
to the exactness of the measurement of the height of the diffusion 
layer when the lubricants used for the plates have different vis- 
cosities. The influence of the viscosity is not appreciably greater 
than the errors of experiment. M. S. B. 


_ Technique and Theory of Measuring the Diffusion of 
Coloured Substances. R. AvErBacu (Kolloid-Z., 1924, 35, 
202—-215).—Diffusion in sufficiently dilute gelatin jellies proceeds 
parallel with free diffusion in water, and such jellies can be used for 
studying the degree of dispersion of solutions of the technical dyes. 
The diffusion of aqueous solutions containing 1 g. per litre of the 
colouring matter into solid jellies containing 4% of a “ medium 
hard ” gelatin has been measured at 20° for a period of 24 hours. 
The results are expressed in terms of the distance between the 
meniscus of the gelatin and the point where the colour of the diffused 
layer matches a solution of one-tenth the concentration of the 
original solution. By the use of Einstein’s formula, the radius 
of the particles expressed in terms of pp is found to be 0-127/D, 
where the diffusion coefficient D is expressed in terms of sq. cm. 
per day. Thus a connexion between the size of the particles of 
the dyes in solution and the value I,,, defined above has been 
traced in the form of a graph. This graph intersects the vertical 
co-ordinate at the value »u=1-75, whence it is inferred that a 4% 
jelly is no longer permeable to particles having a diameter greater 
than 3-5 pu. The method, however, is very useful for the study 
of colloidal solutions containing smaller particles, including the 
majority of dye solutions. Since the value l,,, involves an aliquot 
ratio of the original concentration, it is independent of variations 
in the purity of the substance and many other sources of error are 
eliminated by adopting this method. J. F. B. 


Stokes-Einstein Law for Diffusion in Solution. (Miss) C. C. 
Minter (Proc. Roy. Soc., 1924, A, 106, 724—749).—The diffusion 
constants, D, of iodine in a number of organic solvents and in aqueous 
solutions of ammonium bromide and ammonium iodide were 
determined. The viscosity coefficients, Z, were also measured. 
If the Stokes—Einstein equation were applicable under the conditions 
obtaining, DZ should be constant -for the various solvents; this, 
however, was not observed with organic solvents. The variability 
of DZ was apparently not connected in any simple way with the 
colours of the iodine solutions, nor with the following properties 
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of the solvents—molecular weight, molecular volume, density, 
viscosity, or dielectric constant. DZ was found to be fairly constant 
for bromide solutions, but for iodide solutions the product increased 
almost linearly with the concentration of the salt. For fifteen 
organic solvents and twenty-four aqueous solvents, the relative 
values of DZ lie between the limiting values derived from the 
Stokes—Einstein and the Sutherland (Phil. Mag., 1905, [vi], 9, 781) 
equations, respectively. The temperature coefficient of diffusion 
increases rather irregularly as D decreases. On the average, DZ 
scarcely increases with rising temperature to the extent required 
by the Stokes—Einstein equation. L. F. G. 


Experiment on Solid Diffusion and its possible Bearing on 
the Structure of Solid Solutions. F.C. THompson and W. H. 
DEARDEN (Trans. Faraday Soc., 1924, 20, 84—85).—Copper diffuses 
into pure gold and silver at 650° more rapidly than into a solid 
solution of these two metals. With silver, well marked zones 
similar to Liesegang’s rings are formed. These results support 
the view that in solid solutions the added atoms are accommodated 
in spaces in the original lattice and do not replace atoms in the 
lattice itself. 


Binary Liquid Mixtures. O. Faust (Z. physikal. Chem., 1924, 
113, 482—489; cf. A., 1922, ii, 423)—The deviations from the 
simple mixture law of the vapour pressures recorded in the literature 
for 50° acetone-chloroform mixtures at temperatures of 20—90° 
show an approximately linear variation with temperature, and 
extrapolation shows that this deviation would vanish at about 
150°, at which temperature complex formation must cease. The 
relation of this result to those obtained for the gaseous phase by 
Schultze (A., 1913, ii, 676) is discussed. The molecular heats of 
vaporisation of mixtures of acetone with chloroform and of ether 
with chloroform are found to be greater than the values required 
by a simple mixture law, combination of the molecules of the two 
being indicated. For mixtures of benzene with ethylene dichloride 
the simple mixture law is obeyed, but for mixtures of carbon di- 
sulphide with acetone the values lie below those calculated, this 
effect being due to depolymerisation of complex molecules. In 
the case of the system acetic anhydride—water, the latent heat of 
the (stable) complex, acetic acid, is far below that calculated from 
the values for its components. G. M. B. 


Influence of Proximity to the Critical Solution Temperature 
on the Volume. N. PrErRakis (Compt. rend., 1924, 178, 703— 
705).—The densities of mixtures of o-cresol with ethyl alcohol and 
of phenyl ether with ethyl alcohol have been studied, and curves 
are given showing the dependence of the volume on the composition. 
For the first pair, the curve is pseudo-parabolic, and similar to that 
for mixtures of acetic acid and benzene, the components of which 
are also completely miscible. For the second pair, the components 
of which are only completely miscible near the critical temperature, 
the curve is complex, with a well-marked rectilinear portion. This 
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behaviour is supposed to be entirely due to the proximity of the 
critical point, and not to the existence of definite chemical compounds, 
L. L. B. 


Solubility of Benzoic Acid in Benzene and in Toluene. J. 
CHIPMAN (J. Amer. Chem. Soc., 1924, 46, 2445—2448).—The solu- 
bility of benzoic acid in benzene and in toluene has been determined 
at various temperatures. Graphic methods for the interpolation 
of the experimental data are described. The heats of solution 
calculated from Mortimer’s expression (A., 1922, ii, 621) indicate 
a transition point near 95°, but no evidence of this is afforded by the 
cooling curves. F. 


Determination of the Solubilities of Sparingly Soluble 
Substances. I. Solubility of Magnesium Oxide in Water. 
H. Remy and A. Kunrmann (Z. anal. Chem., 1924, 65, 1—24).— 
The solubility of magnesium oxide in water free from carbon 
dioxide has been determined by evaporating a volume of the satur- 
ated solution and weighing the residue, by conductometric titration 
with standard acid, and by Kohlrausch’s conductivity method. 
The values obtained by these methods agree fairly well, being 
0-40, 0-39, and 0-35 millimol. per litre. A. R. P. 


The Salting-out Effect. K. Linprerstrgm-Lane (Compt. 
rend. Trav. Lab. Carlsberg, 1924, 15, 1—65).—The influence of 
salts on the solubility of neutral substances may be expressed by 
equations of the form log s,/s,=k.c, or 8,/8,—l1=k’'c,, where s, 
is the solubility in water, s, is a salt solution of concentration c,, 
and k (or k’) is a constant independent of c,, but varying with the 
temperature and the nature of the salt and of the neutral substance. 
The present work is an investigation of the causes of this variation. 
From the solubility, the activity coefficient, f, has been found for 
quinol, quinone, succinic acid, and boric acid in various salt 
solutions, and the equation log f=k.c is on the whole confirmed. 
From the solubility data at different temperatures, the heats of 
solution have been calculated. 

The causes of the variation in k with the nature of the substances 
salted out and of the ions are discussed with reference to Debye’s 
views (A., 1920, ii, 356) on the nature of the cohesive forces, the 
structure of the univalent alkali and halogen ions being brought 
into relation with the structure of the corresponding inactive gases. 
It is probable that k must decrease with increasing size and polar- 
isability of the ions forming the salt, and that the variation from 
potassium chloride to cesium chloride will run parallel to that from 
potassium chloride to potassium iodide. This parallelism can be 
effaced by the influence of chemical affinity between the ions and 
the neutral substance, the sign of the ionic charges being determin- 
ative for this. The attraction of the water also affects the absolute 
value of k, and, owing to the great solvent power of water, k, which 
for gases is chiefly negative, will in solution be chiefly positive, 
answering to an increased activity of the neutral substance. The 
hydration of ions is touched on, and the view expressed that none 
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of the ions K+, Rb+, Cs+, Cl-, Br-, I~ is hydrated. Attention is 
directed to the effacing influence on the forces of cohesion involved 
by hydration of ion or neutral molecule, but the view that hydration 
plays the leading part in the salting-out process is rejected. 

In agreement with deviations from the mentioned parallelism, 
as far as regards quinol and quinone it is shown how the reducing 
qualities of the former and the oxidising power of the latter 
cause an increased attraction of the former to positive ions and of 
the latter to negative ions, whereby the importance of chemical 
affinity for the determination of the activity in concentrated 
solution, even where no chemical action occurs, is made clear. A 
special interpretation is found for the salting-out effect in the case 
of boric acid. Directions are given for the practical application 
of solubility data to the correction of measurements with the 
quinhydrone electrode in salt solutions. L. L. B. 


Adsorption of the Two Stereoisomeric Hydrobenzoins on 
Charcoal. P. H. Hermans (Z. physikal. Chem., 1924, 113, 
385—388).—The fact that r-hydrobenzoin is more easily adsorbed 
by charcoal from solution in water or alcohol than its stereoisomeride, 
notwithstanding its greater solubility, is explained by assuming 
that the planes of the benzene rings lie on the adsorbing surface 
whilst the hydroxyl groups are attracted by the solvent. The case 
is compared with that of the adsorption of fumaric and maleic 
acid from aqueous solutions. G. M. B. 


Absorption of Salts by Storage Tissues. W. Stites (Ann. 
Bot., 1924, 38, 617—633).—-From a study of the ions absorbed and 
excreted from tissue surrounded by salt solutions, it is inferred 
that the absorption of salts is not a simple process of diffusion 
through a cell membrane. Accordingly, all data obtained by 
plasmolytic methods are open to considerable doubt. oO. O. 


Effect of Hydrogen-ion Concentration on Compound 
Formation and Adsorption of Dyes by Mordants. R. E. 
MarRKER and N. E. Gorpon (Ind. Eng. Chem., 1924, 16, 1186— 
1188; cf. A., 1923, ii, 616)—The adsorption of dyes (methylene- 
blue, crystal-violet, orange-II, and metanil-yellow) by inorganic 
gels (ferric and aluminium hydroxides and silicic acid) depends 
on the pa, of the solution. The acid dyes are adsorbed from acid 
solutions (low px), all three gels, but particularly the ferric and 
aluminium hydroxides, taking up orange-II and metanil-yellow 
very readily from solutions of pg about 2-3. Basic dyes, on the other 
hand, are adsorbed from alkaline solutions (high pg). Crystal-violet 
is very readily adsorbed by ferric and aluminium hydroxides at 
Px 11, and methylene-blue by all three gels at py 12, but only weakly 
by the silica. Both ferric and aluminium hydroxides yield crystal- 
line salts with orange-IT. W. A. S. 


Surface Tension of ‘‘ Tetralin,'’ ‘‘Decalin,’’ and Lubricating 
Oil. L. Grunmacu and G. ScHWEIKERT (Z. physikal. Chem., 1924, 
113, 432—440).—The surface tensions of a lubricating oil and two 
substitutes have been determined by a method involving measure- 
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ment of the capillary rise between two plates and by the capillary 
wave method. ‘ Tetralin,’”’ d° 0-9766, y 3-493 mg./mm. at 18-3°, 
* Decalin,” d° 0-9026, y 3-210 mg./mm. at 18-8°. Lubricating oil, 
d, 0-9327, y 3-171 mg./mm. at 19-8°. G. M. B. 


Molecular Structure of Thin Films. VI. N. K. Apam 
and J. W. W. Dyrr (Proc. Roy. Soc., 1924, A, 106, 694—709); 
ef. A., 1921, ii, 488; 1922, ii, 687; 1923, ii, 539, and Proc. 
Roy. Soc., 1922, A, 101, 452).—Five long-chain alcohols examined 
formed both condensed and expanded films. The area of cross- 
section of the chain is near that of long-chain acids, being about 
20-4 sq. A.; the area of the CH,°OH group is 21-6 sq. A. Acetates 
of three long-chain alcohols gave condensed and expanded films; 
the area of the Me-CO-OCH,: group is 23 sq. A. Two long-chain 
methyl ethers were prepared and formed very unstable films; 
the methyl group on the oxygen apparently weakens the attraction 
of the molecule for water. Linolenic and clupanodonic acids, 
containing 3 and 5 double bonds, respectively, behave similarly 
to oleic acid, previously examined. Arachidic acid and some 
derivatives were prepared ; they gave results in harmony with those 
already found for other members of the same series. The transition 
between “allotropic’’ condensed films of carbamide derivatives 
is examined more closely than hitherto; transition temperatures 
increase with length of carbon chain. Condensed film allotropy 
is exhibited also by hexadecyl- and octadecyl-acetamides ; here the 
closer packing is with the low-temperature films, the reverse of 
the behaviour of the carbamide derivatives. The typical properties 
of condensed films of very long-chain compounds, 7.e., more than 
27 carbon atoms long, are not so marked as with shorter-chain 
compounds. In pentaerythrityl tetrapalmitate, the four chains 
attached to a common centre through polar groups should be normally 
directed to the corners of a tetrahedron, but when present in films 
are oriented perpendicular to the surface. The application of a 
comparatively large compressive force is necessary before close 

acking occurs; this is ascribed to the resistance of the valency 
ehinge in the central group of carbon atoms to deviation from their 
normal directions. L. F. G. 


Micro Determination of Molecular Weights by the Method 
of K. Rast. W.S. Ssaprxow and A. K. Micuattow (Biochem. Z., 
1924, 150, 368—371)—An examination of the applicability of 
Rast’s micro camphor method of determining molecular weights 
(A., 1922, i, 421). Results are sometimes variable even when 
the substance is soluble in camphor. d. &. 


Cryoscopic Measurements with Nitrobenzene. II. 
Variation of Molecular Depression with Water Content. 
F. S. Brown and C. R. Bury (J. Chem. Soc., 1924, 125, 2219— 
2226).—Cryoscopic measurements were made with the water 
content kept constant by the presence of salt hydrate pairs (T., 
1923, 123, 2037). Washburn’s equation, in which the depression 
is set proportional to the sum of the mol. fractions of the solutes, 
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fits the data accurately for benzil and some other solutes, whilst 
the equation of van’t Hoff agrees less satisfactorily. L. J. H. 


Anomalous Rotatory Dispersion. F. Birxr (Helv. Chim. 
Acta, 1924, 7, 759—762).—The criterion for anomalous dispersion 
put forward by the author (cf. A., 1924, ii, 218) shows that, con- 
trary to the views of Lowry and ‘Dickson (A,, 1915, ii, 660), the 
menthyl «-phenyleinnamate, 1:2: 2: 3- tetramethyleyclopentyl 
6-phenylethyl ketone, and menthyl «-acetyl-§-phenylbutyrate 
behave anomalously. | 


Dimensions of Ions in Aqueous Solutions. K.JaBiLczyNskI 
(Rocz. Chem., 1923, 3, 362—376).—The limiting values for the volume 
occupied by a dissolved electrolyte, that is, the sum of the volumes 
of the anion and cation, have been calculated from measurements 
of densities of solution. It is shown that the values are practically 
identical in each case with the sum of the volumes of the ions in 
the solid state as calculated by W. L. Bragg (A., 1920, ii, 537) by 
his X-ray method. Measurements show that, in the case of the 
halogen acids and lithium bromide and iodide, the volume of the 
undissociated molecule is equal to the sum of the volumes of the 
component ions; in other cases, a difference is found. The volume 
of the bromine ion is twice and that of iodine three times as great 
as those deduced from Bragg’s measurements. Those of hydrogen, 
lithium, sodium, and silver ions are almost identical. The volumes 
of some compound ions such as ammonium and hydrazine were 
found to be practically identical with those of methane and ethane, 
respectively; the volumes of methylamine and trimethylamine 
ions are also close to the calculated values, but the volumes of 
anions do not show additive properties. 

The relation between the volume of an ion in solution and its 
mobility is expressed by the Stokes—Einstein equation lw'*=K,, 
the theoretical value for K, being 102-77. Experimentally, however, 
greater values are found, and this is attributed to the effects 
of hydration; thus a lithium ion carries 12, sodium 5, potassium 0-6 
mol. H,O; rubidium, cesium, and ammonium are not hydrated. 
These figures are In good agreement with those obtained from cryo- 
scopic and ebullioscopic measurements (Jablezynski and Kon, T., 
1923, 123, 2953). Taking hydration into account, the new value of K, 1 
becomes 207: 9, or twice the value calculated from Stokes’ equation ; 
it is suggested that for ions this should have the form —" ” 

G. A. R. K. 


Activity Coefficients of Dilute Aqueous Solutions of 
Hydrogen Chloride, Thallous Chloride, and Lead Nitrate. 
M. RanpDAtt and A. P. VANSELOW (J. Amer. Chem. Soc., 1924, 46, 
2418—2437).—Accurate determinations of the freezing points of 
solutions have been made with a modified Adams’ apparatus (A., 
1915, ii, 222), all dissolved air and other gases being removed from 
the solutions by prolonged evacuation. The activity coefficients 
of hydrogen chloride, thallous chloride, and lead nitrate derived 
from the data agree ‘with the values obtained by other methods, 

VOL. CXXVIII. ii. 2 
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but not with the values given by the equation of Debye and Hiickel 
(A., 1923, ii, 724; cf. A., 1924, ii, 306). S: KX. T. 


Physico-chemical Investigations on Uric Acid. R. Srern 
(Biochem. Z., 1924, 150, 535—541).—The spontaneous transform- 
ation of a solution of sodium monourate on keeping for 4 days 
into a colloidal sol showing opalescence, increased viscosity, and 
a tendency to double refraction is described. - 


Dissolution of Substances in Mixed Liquids with Special 
Reference to Colloids. E. W. J. Marpuss (J. Chem. Soc., 1924, 
125, 2244—2259)—The solvent action on colloidal substances, 
such as tannic acid and cellulose acetate, of various binary mixtures 
of liquids suspected of forming molecular complexes with each other 
has been investigated, together with some of the physical pro- 
perties (viscosity, surface tension, etc.) of the sols produced. The 
presence of the colloid greatly exaggerates any abnormality of the 
composition—viscosity (etc.) curve. In general, molecular sim- 
plification increases the solvent action, but where the components 
are themselves associated, the effect of complex formation may be 
masked by the molecular dissociation of the component liquids. 
[Cf. B., 1925, 1.] L. J. 

Physical Differences between Sols and Gels of Agar. E. 
HatscHeK and R. H. Humpury (Trans. Faraday Soc., 1924, 
20, 18—22).—Sols and gels containing 3% or more of agar show 
optical differences, the gel scattering light much more effectively. 
The electrical conductivity of agar solutions containing 2°, of 
copper sulphate is 1—2°/, greater in the gel than in the sol at the 
same temperature; the same result was obtained by the use of 
direct and alternating currents. It is suggested that in the gel 
condition the segregation of a phase rich in agar leaves a less viscous 
phase which contains most of the electrolyte and has a greater 
conductivity than the viscous sol. 8. 8. 


Influence of Anions on the Coagulation of a Negative 
Colloidal Sol. D.C. Henry and V. A. Morris (Trans. Faraday 
Soc., 1924, 20, 30—36).—From a study of the coagulation of a gold 
sol by a series of sodium salts, it is found that the anion exerts 
a definite stabilising effect. The order of the anions is oxalate 
> HPO,” > CO,” > OH’ > citrate > HCO,’ > Br’, I’, acetate, 
valerate > butyrate, CNS’ > SO," > Cl’, benzoate. The order is 
not that of the Hofmeister series nor that of the effectiveness of 
the anions in the coagulation of positive sols. Ss. 8 


Velocity of Coagulation of Colloids of the Second Order. 
C. K. JasiozyNsxi (Bull. Soc. chim., 1924, [iv], 35, 1286—1292).— 
Smoluchowski’s equation (A., 1917, ii, 297) has been derived and 
experimentally confirmed for the velocity of coagulation of colloids 
of the second order, although the processes taking place in the 
coagulation of colloids of the two types are essentially different. 
This relationship also holds in the presence of protective colloids. 
Vigorous stirring has no influence on the velocity of ee ae 


t 
8 
l 
a 
t 
l 
0 
e 
t! 
T 
n 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 35 


Slow Coagulation of Colloids of the First Order. C. K. 
JABLCZYNSKI (Bull. Soc. chim., 1924, [iv], 35, 1277—1286).— 
Smoluchowski’s equations (A., 1917, ii, 297) for the coagulation 
of colloids of the first order have been confirmed by observations 
on the slow coagulation of ferric hydroxide and arsenious sulphide. 
The method used depends on the absorption of light by the hydrosol, 
the absorption being measured by passing the light through crossed 
Nicols and finding the angle through which one had to be rotated 
to give equal illumination with the standard. If « denotes this 
angle then log tan «—log tan o=Kt. This equation is shown 
to be identical with Smoluchowski’s. Two new methods for the 
derivation of his equation are described. 4 


Ageing of Metal Hydroxides, and the System Chromium 
Hydroxide-Chromite-Sodium Hydroxide. R. Fricke and 
0. WINDHAUSEN (Z. physikal. Chem., 1924, 113, 248—260).—Both 
amorphous chromium hydroxide and crystalline aluminium hydr- 
oxide (prepared by dilution of 5N-sodium aluminate to 3N and 
shaking in the absence of air) when added to a solution of sodium 
hydroxide, dissolve to an extent which depends on the amount 
of solid phase present. This agrees with the results obtained by 
Miiller (A., 1923, ii, 71) and is attributed to the inhomogeneity of 
the hydroxides. The rate of solution of these hydroxides is extra- 
ordinarily slow in spite of the very large surfaces exposed. The 
possible causes for this behaviour are discussed, since the explanation 
given by Miiller for amorphous chromium hydroxide cannot be 


applied to crystalline aluminium hydroxide. M. B. D. 


Protection and Precipitation of Gold by Proteins. R. 
ZsiaMoNvDy and E. Jo&L (Z. physikal. Chem., 1924, 113, 299—312). 
—The influence of geiatin on the stability of a colloidal gold sol 
depends on the concentration of the protein. As the concentration 
diminishes, it shows a protective action, later a coagulating effect, 
and finally becomes indifferent. The colour changes characteristic 
of these stages with fine and coarse gold hydrosols, with and without 
sodium chloride, have been tabulated. The results are explained on 
the assumption that several protein molecules may be combined 
with a gold particle or that gold particles may be adsorbed on the 
surface of a particle of the protective colloid. M. B. D. 


Antagonisn between Dyes and Inorganic Salts in their 
Absorption by Storage Tissue. ©. E. T. Mann (Ann. Bot., 
1924, 38, 753—777).—Using thin slices of mangold tissue, the 
absorption of methylene-blue, neutral-red, and orange-G, respect- 
ively, has been followed in simple solution and in solutions con- 
taining the chlorides of ammonium, magnesium, aluminium, and 
lanthanum. In simple solution, the dyes are absorbed in the 
order: neutral-red>methylene-blue>orange-G at a time when 
equilibrium is being approached. This absorption is explained on 
the ultra-filtration theory of the nature of the plasma-membrane. 
The chlorides of aluminium and ammonium in 0-1N-solution have 
nearly the same effect, which is greater than that of magnesium 
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chloride. The presence of a salt in the solution of the dye antagon- 
ises the intake of the dye by the living tissue, and the magnitude 
of this antagonism is a function of the valency of the cation and 
its concentration. The antagonistic action between electrolyte 
and methylene-blue is stronger than that between the same electro- 
lyte and neutral-red. The results obtained support Kahho’s colloid 
precipitation theory of the plasma membrane (A., 1922, i, 7. 


Hydration of Molecules and Ions. R. Fricke (Kolloid-Z., 
1924, 35, 264—274).—A summary, with bibliography of recent 
work. EK. M. C. 


Water Fixation in Colloids. A. Kunn (Kolloid-Z., 1924, 35, 
275—294). E. M. 


The Colloid-chemical Theory of Water Fixation in the 
Organism. M. H. Fiscuer (Kolloid-Z., 1924, 35, 294—302). 
E. M. C. 


Water Fixation in Colloids, from the Medical Point of View. 
H. ScuaveE (Kolloid-Z., 1924, 35, 302—309). E. M. C. 


Water Metabolism and Pharmacological Action. H. 
Hanvovsky (Kolloid-Z., 1924, 35, 309—313). E. M. C. 


Retention of Water in Soils. G. WirEGNzErR, R. GALLEY, and 
H. Gessner (Kolloid-Z., 1924, 35, 313—322).—The properties of 
clay suspensions are determined by the nature of the “ stabilising ” 
cations associated with the ionised surface molecules of silicic acid. 
Clays with a single stabilising ion show a gradation in properties 
through the series Li, Na, K, and NH,, Rb, Cs, and H; the stability 
of the clay depends on the hydration of the cation. A lithium 
clay is lyophilic, bulky, viscous, and insensitive towards electro- 
lytes, whilst a cesium clay is lyophobic, sensitive to electrolytes, 
and has a less viscous. The alkaline-earths show a similar series. 
The flocculating powers of salts follow the hydration of their 
cations. When more than one cation is present, base exchange 
plays an important part in the coagulation process and takes place 
the more readily the higher the hydration of the stabilising ion and 
the lower that of the coagulating ion. E. M. C. 


Influence of Solvent on the Equilibrium of Isomerides. 0. 
Dimrotu (Annalen, 1924, 438, 58—67; cf. A., 1911, ii, 31; 1913, 
ii, 763)—A theoretical paper, polemical against Smits (A., 1915, 
ii, 750; 1917, ii, 232; ‘Die Theorie der Allotropie,’’ Leipzig, 
1921, pp. 80—100, 138, 368—473). The isomerism of benzoyl- 
formaldehyde hydrazone and of acetaldehyde phenylhydrazone is 
discussed. C. H. 


Dynamics of the Malonic Ester Equilibrium. A. SkKRABAL 
and A. Marievic (Monatsh., 1924, 45, 39—41).—The velocity of 
hydrolysis of malonic esters has been measured in aqueous alcoholic 
solution at 25° with hydrochloric acid as catalyst. The ester 
equilibrium has been calculated from the data. For methyl 
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malonate, K=4-2 (cf. Palomaa, A., 1918, ii, 435). For ethyl 
malonate, K=2-4. The results are compared with those for oxalic 
esters (A., 1919, ii, 57, 144). F. M. H. 


Equilibrium in the Alcohol-Ether Reaction at 130° and 275°. 
R. N. PEASE and C. C. Yuna (J. Amer. Chem. Soc., 1924, 46, 2397 
—2405).—The equilibrium has _ been 
investigated at 275° with alumina as catalyst, and at 130° with 
sulphuric acid—ethyl alcohol mixture as catalyst. The value of K 
(=[Et,0][H,O]/[EtOH]*) is 0-66-+-0-1 at 275° and 8-0+-0-2 at 130°, 
representing the conversion of 62°, and 85% of alcohol, respect- 
ively. With the help of previously published data, the heat of the 
reaction is shown to be 7100 cals., the free energy change in the 
reaction and the free energy of formation of ether vapour at 25° 
are —3210 cals. and —35,900 cals., respectively (cf. A., 1924, 
i, 363). 

Dual Ions and Internal Salts. A. Ture. (Z. physikal. Chem., 
1924, 113, 53—54).—Polemical against Bliih (A., 1924, ii, 658). 
Bliih’s view of the behaviour of helianthin has long ago been dis- 


carded. The formula NMe,°R-SO,Na for the internal salt is impos- 
sible from the chemical point of view. Dual ions and internal 
salts are always “charge isomerides,”’ the charges in the former 
being free, whilst in the latter they are bound by internal com- 
pensation of valencies. M. S. B. 


Ionisation Constant of Hypochlorous Acid. F. G. Soprrr 
(J. Chem. Soc., 1924, 125, 2227—2231).—Dilute solutions (107* to 
4x10) of hypochlorous acid have been distilled at 25° and the 
ratio of the concentration in the distillate to that in the original 
solution has been found to be constant=2-69. In this connexion, 
the conclusions of Noyes and Wilson (A., 1922, ii, 692) are criticised. 
From the value of the ratio and the concentration of hypochlorous 
acid in the distillate obtained from solutions of sodium hypochlorite, 
the hydrolysis constant for the latter at 25° is 1-0 x 10™ correspond- 
ing with the value 1-0x10°8 for the ionisation constant of the 
acid. L. J. H. 


Conditions of Maximum Solubility: Gypsum. A. Colson 
(Compt. rend., 1924, 179, 1041—1045).—Gypsum shows a maximal 
solubility at 35°, and, according to the thermochemical data of 
Berthelot, the heat of dissolution at this temperature is zero, a 
result which is said to be incompatible with theoretical conclusions. 
If the gypsum is previously dried at 140°, a supersaturated solution, 
when kept’ at 35°, deposits its excess of gypsum with the evolution 
of 8-8 cal. per g. of anhydrous salt. Nearly the same value is 
obtained by determining the heat of solution of the similarly dried 
powder and subtracting the heat of hydration. These values are 
in fair agreement with that calculated by means of the Clapeyron 
equation (7-7 cal. per g.). These results indicate that the heat of 


dissolution is positive at the point of maximum solubility. 
W. H.-R. 
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Measurement of Vapour Pressures of Aqueous Salt 
Solutions by Depression of the Freezing Point of Nitro- 
benzene. N. V. Srpe@wick and E. K. Ewpank (J. Chem. Soc., 
1924, 125, 2268—2273 ; cf. Roberts and Bury, T., 1923, 123, 2037).— 
The freezing point of dry nitrobenzene is 5-689°. The lowering in 
contact with solutions of known vapour pressure was determined and 
the relation may be expressed by the equation d=0-672p+0-00148p2. 
This is in harmony with the assumption that water exists in nitro- 
benzene as single and double molecules only, and that the relative 
proportions are determined by the mass-action law. From the 
data it may be calculated directly that [H,O,|]/[H,O]=2-26. The 
vapour pressures of other solutions are then determined from the 
freezing points of nitrobenzene in equilibrium with them. 

L. J. H. 


Hydration of Salts and their Effect on the Vapour Pressure 
of Water. N. V. Srpewick and E. K. Ewpank (J. Chem. Soc., 
1924, 125, 2273—2275; cf. preceding abstract).—The vapour 
pressure of some inorganic salt solutions is compared with the 
water of crystallisation of the solid salt. ‘Those which are hydrated 
in the crystalline state give greater depressions, pointing to the 
hydration persisting correspondingly in solution. Nitrates are 
exceptional and association of the anion is inferred. No similar 
regularity is shown by aqueous solutions of the alkali salts of weak 
organic acids. L. J. H. 


Equilibria at High Temperatures by the Pyrometric 
Method. N. A. Puscutn and J. V. GREBENSCHTSCHIKOW (Z. 
physikal. Chem., 1924, 113, 57—78).—An apparatus is described 
for determining the cooling curve of a substance at a constant 
high pressure. By means of this, cooling curves have been obtained, 
under pressures up to 4000 kg. /sq. em., for a number of compounds, 
namely, diphenylamine, urethane, -toluidine, benzene, phenol, 
p-nitroanisole, and trimethylcarbinol dihydrate. In general, the 
experimental results are in good agreement with those of other 
investigators by the manometric method. From the time required 
for crystallisation, the latent heat of fusion of urethane has been 
determined. It diminishes from 40-7 cal./g. at a pressure of 25 
kg./sq. cm. to 29-3 at 3050 kg./sq. em., and the results agree well 
with those deduced by Bridgman (Proc. Amer. Acad., 1915, 51, 
.118) from theoretical considerations, The temperature of transition 
from one crystalline form of phenol to the other is 64-4° under a 
pressure of 2200 kg. per sq. em. (cf. Tammann, A., 1910, ii, 1051; 
Bridgman, loc. cit.). The chief advantages of the pyrometric over 
the manometric method are: the greater rapidity in determination, 
the much smaller quantity of material necessary, the possibility of 
determining at the same time the change of heat of fusion with 
pressure, and also the possibility of employing the pyrometric 
method in the study of equilibrium in systems of more than one 
component (cf. A., 1912, ii, 331). M. S. B. 


Heat of Solution of Alkali Halides. J. Wist and E, Lance 
(Z. Elektrochem., 1924, 30, 523—528).—Heats of solution at 25° 
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have been measured by adiabatic calorimetry, at the dilute end by 
dissolving solid salts, at the saturated end by measuring heats of 
dilution. The integral heats of solution for a series of concen- 
trations up to saturation have been drawn up for chlorides, bromides, 
and iodides of potassium and sodium. For sodium salts, they lie 
throughout below those for the corresponding potassium salts, and 
in both series the integral heats are lowest for chlorides and highest 
for iodides. In the case of sodium halides, the curves show a 
maximum, which is especially well marked with sodium iodide, not 
far from the saturation point. oe 


Calorimetric Researches. VI. Determination of Heat of 
Combustion of Salicylic Acid. Proposed Adoption of this 
Substance as Secondary Standard in Calorimetry. P. E. 
VERKADE and J. Coops (Rec. trav. chim., 1924, 43, 561—581).— 
The desirability of introducing a secondary standard for determining 
the thermal capacity of the calorimetric system is advocated. As 
standard substance salicylic acid is proposed, because it fulfils the 
following necessary conditions : Its heat of combustion is accurately 
known, viz., 5242 cal.45/g. (air) or 5232 cal.15/g. (vac.). It is 
easily obtainable in the pure state, is quite stable and not hygro- 
scopic. It is non-volatile and offers no difficulties in its com- 
bustion. W. E. E. 


Dependence of the Heat of Vaporisation and the Surface 
Tension of a Liquid on the Molecular Forces. J. J. 
PLACINTEANU (Z. physikal. Chem., 1924, 113, 290—298).—The 
equation given by Hammick (A., 1919, ii, 389; 1920, ii, 85) showing 
the connexion between the molar latent heat of vaporisation and 
the surface tension of a liquid, viz., Mr/6= yV/d, where M= 
molecular weight, r=heat of vaporisation per gram, y=surface 
tension, V—molecular volume, and d=diameter of a molecule, has 
been derived by the author, who finds that the constant=3z7 
instead of 6. Using this new constant, he shows that it gives a 
better agreement with experimental results. M. B. D. 


Solubility, Heat of Solution, and Lattice Energy of Salts. 
J. A. V. Butier (Z. physikal. Chem., 1924, 113, 279—289).—A close 
parallelism exists between the heat of solution of salts and their 
solubility. The solubility can be estimated from the heat of solu- 
tion, modified by the condition of the surface. Since the heat of 
solution of a salt is equal to the difference between the sum of the 
heats of solution of its gaseous ions and its lattice energy, these are 
the fundamental quantities from which to estimate the solubility. 
A comprehensive series of values of the heat of hydration of salts 
has been calculated from their lattice energies (cf. Grimm, A., 
1923, ii, 16). These values confirm the addition rule of Fajans 
(A., 1920, ii, 12). M. B. D. 

Conductivity of Aqueous Perchloric Acid. E. LInpE 
(Z. Elektrochem., 1924, 30, 255—259).—The conductivity of per- 
chloric acid has been measured at 25° over a range 1-05—13-50N 
and at 50° from 4-25—14-04N. The conductivity reaches a 
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maximum at 25° in 4-7N-solution. The viscosity of these solutions 
has been measured over the same range of concentration and the 
values for the degree of dissociation, after correction for viscosity, 
show a maximum at HClO,,3H,O (approx.) and a minimum at 
HCI10,,2H,O. The temperature coefficient of the specific con- 
ductivity of a 4:7N-solution is 0-0125. M. B. D. 


Conductivity of Chlorides in Fused Antimony Trichloride 
and Ghosh’s Theory. Z. KLemMEnstewicz (Z. physikal. Chem., 
1924, 113, 28—34).—Determinations of the electrical conductivity 
of solutions of potassium, rubidium, ammonium, and thallium 
chlorides in fused antimony trichloride have been made at 98-5°. 
By plotting values of log, » as ordinates against values of 100 7 as 
abscisse, » and » being the equivalent conductivity and concen- 
tration, respectively, straight-line graphs are obtained. The 
graphs for the first three chlorides are nearly parallel and the 
tangent of the inclination to the axis of abscisse is in close agree- 
ment with that theoretically deduced by Ghosh for uni-univalent 
electrolytes. For thallium chloride, however, the tangent is much 
greater and approaches the value for bi-univalent salts, possibly on 
account of the subsidiary valencies due to tervalent thallium. With 
the help of Frycz and Tolloczko’s determinations of the transport 
number of the chlorine ion in antimony trichloride (““ Gedenkbuch 
der Lemberger Universitit,’ 1912) an extraordinarily high value, 
137-5, has been found for the average mobility of the chlorine ion. 
On the analogy of the behaviour of the hydroxy] ion in water, this 
might be due to the fact that the solvent and solute produce the same 
anion, but it is noteworthy that the correction applied by Ghosh 
in the case of the hydroxy] ion, in order to obtain the linear relation 
between log, » and 100 /», is not necessary here. The mobilities of 
K’, NH, Rb’, and TI’ are 25-5, 16-5, 22-5, and 21-5, respectively, 
considerably less than in water, namely, 64:7, 64, 67-6, and 66. 
This is not accounted for by the difference in viscosity of the two 
solvents. The conductivity of mercuric chloride is so small that it 
can only be accounted for by incomplete ionisation, and this suggests 
that the variations in the behaviour of the uni-univalent chlorides 
may also be due to the same cause, contrary to Ghosh’s complete 
ionisation theory. The effect of temperature on conductivity 
corresponds qualitatively with Ghosh’s views, but a quantitative 
study is not possible owing to lack of data on the ee ty & 


Electrical Conductivity of Solid Salts at High Tem- 
peratures. P. Variant (Compt. rend., 1924, 179, 530—532; 
ef. A., 1922, ii, 418; 1924, ii, 456)—The conductivity of solid 
sodium chloride, measured over a wide temperature range, increases 
to a maximum at 28-6°, decreases up to 56-5°, and thence increases 
to a much greater value than that of the first maximum up to 420°, 
the highest temperature of experiment. On reheating immediately 
after the first experiment, the first maximum is practically absent 
whilst the conductivity values forming the second remain unchanged. 
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At the higher temperatures, the current passing is approximately 
proportional to the electrode surfaces, and the inference is drawn 
that the passage of electricity takes place over the whole cross- 
section of the solid. Potassium sulphate and chloride give similar 
results, but in the case of barium chloride maxima were observed at 
28-4° and 107-9°. The second of these has a particularly high 
value, being much greater than the value at 456°, the highest 
temperature employed. On reheating, both these maxima are 
absent. H. J. E. 


Migration of Ions in Solid Electrolytes. Lz BLanc and 
M. Kroécer (Z. Elektrochem., 1924, 30, 253—255).—Tubandt’s 
experiments (A., 1921, ii, 426) are explained by assuming that the 
mobile ion is the one the displacement of which causes the least 
disturbance and suggest replacing the electrodes of the first cell by 
reversible iodine electrodes in order to test this theory. The 
experiments of Tubandt and Reinhold (Z. Elektrochem., 1923, 29, 
313) do not clear up the work of Ketzer (A., 1920, ii, 217) on the 
change in conductivity of lead chloride powder produced by adding 
small amounts of sodium chloride. M. B. D. 


Influence of Gelatin on Transport Numbers. G. 
ScaTcHARD (J. Amer. Chem. Soc., 1924, 46, 2353—2357).—A criti- 
cism of recent work by France and his co-workers (A., 1922, ii, 114; 
1924, ii, 148). The values obtained (loc. cit.) for the transport 
numbers are shown not to have the significance ascribed to them. 
The proof that the change in the liquid-junction potential cannot be 
due to a change in the concentration of the acids is independent of 
the experimental results; these afford no evidence either for or 
against the conclusions reached by the authors. SB. &.:F. 


Introduction to a General Theory of Electromotive Force. 
E. Dentna (Gazzetta, 1924, 54, 750—765).—Theoretical. 


Determination of the Decomposition Potential of Alumin- 
ium Bromide in Aqueous Solution. W. D. TREADWELL and 
H. Stern (Helv. Chim. Acta, 1924, 7, 627—637).—From observations 
on the cell Al|AIBr,; KBr|Br, Pt, the decomposition potential of 
aluminium bromide has been derived for temperatures from 60° to 
100°. The value for 100° is 1-76 volts. Since the heat capacities 
of the hydrated and anhydrous salts are nearly equal, there is 
practically no difference between the heat of hydration and the free 
energy of the process. Introducing this quantity a value of 1-76 + 
1:23 = 2-99 volts is obtained for the decomposition potential of 
saturated -aqueous aluminium bromide and 2-99 — 1-07 = 1-92 
volts for the normal potential of aluminium. Corresponding 


numbers have been obtained for aluminium chloride and iodide. 


Differences of Potential at the Boundaries of Solutions. 
R. Fricke and C. Ronmann (Z. Elektrochem., 1924, 30, 537—544). 
—Measurements of P.D. in concentration cells connected by 
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capillary siphons are not trustworthy when the capillary bore 
is 0-3 mm. or less, or when the concentration is lower than 0-LN, 
At comparatively low normalities, the P.D. of sodium and potassium 
hydroxide solutions is slightly below the calculated P.D., owing to 
incomplete dissociation. From 2—3N onward, however, the P.D. 
found progressively exceeds that calculated. W. A. C. 


Diffusion Potentials and Ionic Mobilities of Benzoates and 
Salicylates and their Modification by a Membrane of Parch- 
ment Paper. E. B. R. Pripeavux and W. E. Crooks (7'rans. 
Faraday Soc., 1924, 20, 37—44).—The transport numbers of the anion 
calculated from the limiting conductivity and from observations 
of diffusion potentials for solutions of potassium and sodium benzoate 
and potassium salicylate are in good agreement. The mean values 
at 18° are potassium benzoate, 0-396; sodium benzoate, 0-310; 
potassium salicylate, 0-325. When a parchment paper diaphragm 
is interposed between the two solutions, a higher diffusion potential 
is found which corresponds with transport numbers of 0-318, 0-248, 
and 0-242, respectively, for these three salts. This is ascribed to 
the retardation of the anion by the membrane, the retardation being 
approximately constant for the two benzoates and greater in the 
case of the salicylate. 8. 8. 


Barium and Strontium Amalgam Electrodes. P. §. 
Danner (J. Amer. Chem. Soc., 1924, 46, 2385—2390).—Three types 
of electrodes for use with two-phase alkali and alkaline-earth 
amalgams are described. The #.M.F. of barium and of strontium 
two-phase amalgams against calomel in 0-1N-solutions of the 
chlorides of the respective earth metals are 2-0240 and 2-2472 volts. 
These results are said to afford further evidence of the salt-like 
character of the mercurides. S..5.. T. 


Seat of the Electromotive Force in the Galvanic Cell. 
J. A. V. Butter (Phil. Mag., 1924, [vi], 48, 927—935).—An exten- 
sion of a previous paper (cf. A., 1924, ii, 598). The existence 
of large metal contact P.D.’s is in no way inconsistent with 
the correspondence between the Z.M.F. of a galvanic cell and the 
energy of the chemical reaction occurring therein. The cell 
M|M‘aq|H’aqH,|Pt is taken as an example, and statistical expressions 
for the different junctions M|Pt,M|M’aq, H’aqH,|Pt, are combined 
to give an expression for the total #.M.F. of the combination. 
Differentiation of this latter expression yields the Gibbs—Helmholtz 
equation. C. W. B. 


Zinc-Carbon Battery. H. D. Nyperea (Z. Elektrochem., 1924, 
30, 549—552).—With a view to facilitate depolarisation of the carbon 
anode by means of atmospheric oxygen, the anode is made of 
porous carbon and is impregnated with I gang but in such a way 
that its outer surfaces are not prevented from being wetted by the 


electrolyte, which consists of 10°, sodium hydroxide solution. The 
zinc cathode is converted into insoluble zinc hydroxide when 
current is produced. An initial H.M.F. closely approximating to 
the calculated value of 1-2 volts is obtained. W. A. C. 
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Photovoltaic Phenomena. R. Aupusert (Compt. rend., 
1924, 179, 682—684; cf. A., 1923, ii, 827).—The effect of illumin- 
ation is to render cupric oxide electropositive and cupric bromide 
electronegative. With silver chloride or sulphide, the sign of the 
effect depends on the mode of formation and thickness of the film ; 
for very thin films, the effects of red and blue rays are of opposite 
sign, but with thick deposits, the chloride becomes electropositive 
and the sulphide electronegative. Polarisation of opposite sign to 
that of the deposit always increases the effect slightly, whilst 
polarisation of the same sign diminishes or even annuls, but never 
reverses, the effect. If other conditions are equal, blue rays are 
more active in this respect than red rays. These results are not in 
accord with Athanasiu’s conclusions (A., 1924, ii, 239). Thermal 
and photochemical effects may, indeed, be superposed on and may 
mask the photo-electric effect, but if precautions are taken to avoid 
the former and carefully cleaned electrodes are used, results attribut- 
able to a photo-electric mechanism are obtainable. TT. H. P. 


Electrolysis at the Mercury Dropping Cathode. J. HrEy- 
RovSKY (Compt. rend., 1924, 179, 1044—1046; cf. A., 1924, ii, 598, 
599).—Theoretical. If «and 7’ are the potentials of the mercury 
dropping cathode in solutions of concentration c and c’, and if the 
current intensities are identical in the two cases, 7 — 2’ = RT/ 
nF log, c/c’, where » is the valency of the metal and R, T,, and F 
are the usual energy symbols. The current-H.M.F. curves (cf. 
Heyrovsky, loc. cit.) in solutions of different concentrations are thus 
superposable, being simply moved a distance RT'/nF log, c/c’ along 
the axis of potentials. But if there are only traces of a metal of the 
order 10~ mol. per litre, the slight electrolysis changes the con- 
centration of the ions that may be deposited, and the saturation 
current is soon attained, forming a wave in the current—H.M.F. 
curve, and the two curves are no longer superposable. W. H.-R. 


Electrolytic Polarisation. I. Cathodic Overvoltage of 
Lead. S. Giasstone (J. Chem. Soc., 1924, 125, 2414—2423).—As 
long as bubble formation is taking place, the potential of an electrode 
at small current density measured by the direct method is almost 
identical with the instantaneous back H.1/.F. The overvoltage 
may be calculated from a formula of the type H = a + b log (I — c), 
where c is a term which takes account of the loss of potentiometric 
material by diffusion and may become important at low current 
densities. At appreciable current densities, the cathodic potential 
of a lead electrode is influenced by the presence of alkali-metal 
ions, probably owing to alloy formation, but the minimum over- 
voltage is‘ uninfluenced. Roughening the surface of the electrode 
affects the minimum overvoltage. L. J. H. 


Hydrogen Overvoltage at Arsenic Cathodes. G. GRUBE 
(Z. Elektrochem., 1924, 30, 517—523).—The cathode potential at 
which hydrogen begins to be evolved from galvanically deposited 
crystalline arsenic is 0-358 volt in 2N- and 0-284 volt in N-sulphuric 
acid. In sodium hydroxide solutions, it approximates to 1-0 volt. 
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Further experiments show that the potential imparted by arsenic 
hydride when it decomposes at an arsenic electrode in presence of 
sodium hydroxide solution is also about 1-0 volt. Hence, whereas 
in acid solutions formation and decomposition of arsenic hydride 
play a minor part, in alkaline solutions electrolysis leads primarily 
to arsenic hydride, of which the hydrogen evolved is a decomposition 
product. W. A. C. 


Hydrogen Overvoltage on Alloys. P. Fiscuer (Z. physikal. 
Chem., 1924, 113, 326—328).—The hydrogen overvoltage for various 
alloys of cadmium, zinc, lead, tin, silver, and copper has been 
measured by experiments in 0-1 N-sodium hydroxide solutions. The 
solution was stirred and the alloys were carefully polished. The 
author finds that the overvoltage is independent of the percentage 
composition of the alloy and is determined by the constituent having 
the smallest overvoltage. M. B. D. 


Passivity Phenomena and Cathodic Overvoltage. E. 
LizsreicH and W. WieprERHOLT (Z. Elektrochem., 1924, 30, 263— 
279).—The anodic and cathodic behaviour of chromium, iron, and 
mercury in 1-02N-sulphuric acid is shown in a series of current- 
potential curves in which discontinuities divide them into several 
regions corresponding with different electrode processes. A 
chromium anode at high current densities dissolves as chromate, 
but at lower current densities and potentials below e, = + 1-3 volts 
this process ceases, the metal being probably coated with a chromic 
chromate film and dissolving only slightly. At about e, = + 05 
volt and a very small current density, the potential shows slight 
abrupt rise with falling current density and the true passive condition, 
ascribed to the insolubility of a film of chromic hydroxide, is attained. 
At zero current density, the passive metal has a potential of about 
e, = + 0-45 volt. This passive condition persists, when the metal 
is made a cathode, at small current densities. At e, = — 0-4 volt, 
the curve rises steeply owing to the metal dissolving as Cr+* ions, 
which are partly oxidised near the electrode, giving secondary 
hydrogen evolution (a). At higher current densities, metal solution 
gives place entirely to direct hydrogen evolution at about ¢, = — 0-5 
volt (6). Reducing the current density at an electrode in the 
condition (a) results in the metal returning to the passive state, but 
from the condition (b), the metal remains active even when the 
current is reduced to zero (e¢, = — 0-48 volt). This base potential 
is retained when the metal is made an anode, but at a certain current 
density the potential jumps to a positive value and the metal 
dissolves as chromate. The curves for iron show similar dis- 
continuities, but they are less marked except in the case of the 
generally recognised passivation change. The passivity of iron 
differs from that of chromium chiefly in that it corresponds with the 
highest state of oxidation, and is explained by the existence of a 
transparent film of a higher oxide. The curves for mercury are also 
discontinuous and cathodic treatment is shown to cause the formation 
of visible oxide films before the potential for hydrogen evolution is 
reached. The authors conclude that on cathodic treatment of a 
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metal, the monatomic hydrogen, resulting from hydrogen-ion 
discharge, is at first used up in reducing any oxygen present and by 
being dissolved in or adsorbed on the metal. Hydroxyl ions thus 
accumulate at the metal surface and react to form hydroxides. 
After these processes have taken place, the evolution of hydrogen 
as gas is retarded by the performance of chemical work in reducing 
the hydroxide layer which has formed, as well as of surface work 
in detaching the gas bubbles from the electrode. Film formation 
may thus be an essential factor in cathodic overvoltage as well as 
in passivity phenomena. M. B. D. 


Theory of Electrolytic Oxygen Evolution with Anodic 
Polarisation. I. Magnesium, Cadmium, Zinc, and Mercury 
Electrodes in Alkaline Solutions. F. Jirsa and K. Loris 
(Z. physikal. Chem., 1924, 113, 235—240).—The polarisation of 
magnesium, mercury, zinc, and cadmium anodes has been measured 
at 25° in N-sodium hydroxide for varying current densities, At 
low densities, the metals dissolve in the bivalent form; Hg = — 0-15 
volt, Cd = — 0-60 volt, and Zn = — 1-35 volts. On increasing 
the current density, oxygen is evolved and the metal becomes 
passive. The higher oxides formed are unstable, since when the 
current is stopped the potentials gradually sink to the above values. 
Magnesium, in contrast to the other metals, gives a more negative 
potential with increasing current density. M. B. D. 


Theory of Electrolytic Oxygen Evolution with Anodic 
Polarisation. II. Palladium in Alkaline Solution. F. 
Jisa (Z. physikal. Chem., 1924, 113, 241—247).—The relation 
between current density and the potential of a palladium anode 
(against the normal hydrogen electrode) has been studied in N- 
sodium hydroxide at 18°. The graphed results indicate that 
palladium may exist in at least two active states, in addition to the 
usual passive form. An electrode which has previously been heated 
in air is always passive. By comparing the potentials at which 
breaks occur in the current density—polarisation curves with those 
in the corresponding curves for the anodic and cathodic treatment 
of palladium coated with PdO and PdO,, respectively, it is concluded 
that in alkaline solution a palladium anode is oxidised in the follow- 
ing steps; to Pd,O (at + 0-15 volt); to PdO (at + 0-4 to 0-5 volt) ; 
to PdO, (at + 0-95 volt); and to unstable PdO, at 1-22 volts. 
Oxygen evolution occurs at more positive potentials through the 
medium of PdO,, which breaks down into PdO, and oxygen. 

M. B. D. 


Conditions of the Appearance of Anode Effect in the 
Electrolysis of Fused Chlorides. T. A. HEpPENSTALL and 
W. J. Sautrr (Trans. Faraday Soc., 1924, 20, 97—105).—Fused 
potassium, zinc, and lead chlorides were electrolysed with a conical 
anode arranged to vary the area of immersion in the fused mass. 
At a given temperature, the anode effect (a sudden large increase in 
resistance when the fused salt ceases to wet the anode) set in at a 
definite current density. This limiting current density increased 
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with rising temperature; at a given temperature, the superposition 
of alternating current on the direct current lowered the current 
density at which the anode effect appeared. Sodium chloride gave 
irregular results owing to corrosion of the cathode and crucible used. 
8. 8. 


Electrochemical Behaviour of Chromium. N. Bouman 
(Rec. trav. chim., 1924, 43, 399—402).—From results previously 
obtained (A., 1924, ii, 150), the author calculates the ratio of chromic 
to chromous ions in the liquid boundary layer to be 10-? : 1, so that 
whilst the solution in which the chromium electrode is immersed 
consists of pure chromic sulphate, the boundary layer contains 
mainly chromous ions. In order to maintain chromium in an active 
condition, the hydrogen-ion concentration must be at least 10°, 
and it would appear from previous reasoning that the boundary 
liquid is alkaline. This is attributed to an error in the value of the 
hydrogen solubility product, which is now shown to be abnormally 
large, 10?*-** in place of 10?x-48. The author now regards his 
measurements of the potential of a chromium electrode on which 
another metal has been deposited as values of the potential of the 
two metals, the chromium not being. completely covered by the small 
quantity of separated metal. H. J. E. 


Influence of Light and X-Rays on Anodically Polarised 
Platinum Electrodes. G. GruBe and L. Baumeister (Z. 
Elektrochem., 1924, 30, 322—332).—Platinised platinum electrodes 
which had been treated with gaseous oxygen or anodically polarised 
were dipped in 2N-sulphuric acid and exposed to the light of a 
quartz mercury vapour lamp. The nobler the initial potential, 
the greater was the fall in potential. This continued in the same 
direction for 15 minutes after the light had been turned off, after 
which it rose again. Smooth platinum, coated with a golden-yellow 
oxide by superposition of alternating current on direct current, also 
showed an initial reduction of potential on exposure to light. On 
continued illumination, the potential rose until it was higher than 
the initial value and after four successive illuminations the total 
rise in potential was 0-179 volt. An electrode which had been 
strongly oxidised and kept in the dark showed no decrease in potential 
on exposure to light, but only a positive effect. The sensitivity 
of the electrode to light is weak in potassium cyanide and still 
weaker in sodium hydroxide. The action of X-rays is similar to 
that of light. The results are explained on Baur’s photolysis theory 
(A., 1919, ii, 264). The electrodes are assumed to be covered with a 
solid solution of PtO,, PtO,, and PtO. In light, PtO, is converted 
into PtO, and PtO. The PtO, can then either decompose into 
PtO, and oxygen or recombine with PtO to form PtO,. As to 
which of these reactions predominates depends on the relative 
concentrations of the oxides, 7.e., on the potential of the electrode. 
The effect of increasing the (alternating) current density on an 
oxygen electrode is to make its potential pass through a minimum. 

M. B. D. 


~ 
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Studies in Electro-endosmosis. I. F. Farrprorner and 
H. Mastin (J. Chem. Soc., 1924, 125, 2319—2330).—An experi- 
mental method of measuring electro-endosmosis through a diaphragm 
of powdered material, together with the potential gradient across 
the diaphragm (using reversible electrodes) is described. The 
effective cross-section of the diaphragm is measured electrically. 
With carborundum powder, the electro-kinetic potential varies with 
hydrogen-ion concentration reaching a maximum in dilute alkali, 
the carborundum being relatively negative. In distilled water, 
the value is —0-0698 volt. Contrary to other observers, no reversal 
is observed up to N/50-hydrochloric acid. L. J. H. 


Magneto-chemical Phenomena. A. ScuiKarew (Z. physikal. 
Chem., 1924, 113, 441—463).—Numerous observations are recorded 
of currents observed between two electrodes immersed in a solution 
in which a chemical reaction is occurring or has just occurred, and 
of the effect on these currents of a strong magnetic field; of the 
increase caused by a magnetic field in a current maintained between 
two plates in a space in which certain gaseous reactions are occurring, 
and of the current which arises between two electrodes when placed 
in a strong magnetic field and in the vicinity of one plate in an 
electrolytic cell carrying a small current. The last effect is similar 
to, but not identical with, the Hall effect. No explanation of these 
phenomena is suggested. G. M. B. 


Velocity of Bimolecular Reactions in Solutions. J. A. 
CHRISTIANSEN (Z. physikal. Chem., 1924, 113, 35—52).—Theoretical. 
Expressions for the-velocity.of non-ionic and ionic bimolecularreactions 
in solution are deduced on the basis of the expression for the velocity 
of a bimolecular gas reaction, h = C,.C,.v4.V Te-%:/"7, where 
h is the velocity, C, and C, are the molar concentrations of the 
reacting gases 1 and 2, and v,, and Q,, two characteristic constants. 
These equations are compared with ‘Brénsted’s formula (A., 1922, 
ii, 699; see also Bjerrum, A., 1924, ii, 240). M. S. B. 


Kinetics of Coupled Reactions. R. WercscuEIDER (Z. 
physikal. Chem., 1924, 113, 55—56).—Polemical with Thiersch 
(A., 1924, ii, 666). M. S. B. 


Improvements in the Apparatus for Measuring the Velocity 
of Very Rapid Chemical Reactions. H.HarrripGce and F. J. W. 
Roveuton (Proc. Camb. Phil. Soc., 1924, 22, 426—431).—A con- 
tinuation of previous work (A., 1923, ii, 746). More rapid reactions 
can now be investigated, four new modified types of the apparatus 
being described. One of them should be capable of dealing with 
reactions half completed in 1/1000 second, and has been tested with 
bimolecular reactions half completed in 1/700 second. A thermal 
method has been devised for determining the stages reached by a 
reaction at different intervals of time from its commencement. The 
principle of this method is to measure the temperature of the mixed 
fluid at different cross-sections of an observation tube. The 
apparatus employed allows the first observation of the temperature 
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to be taken 1/5000 second after the commencement of mixture, 
and for five subsequent measurements to be made at intervals of 
1/7000 second; it has been used with 0-1N-hydrochloric acid and 
0-1N-sodium hydroxide, to confirm the authors’ conclusions as to 
the rate of mixture attained in their previous peas 


Temperature Coefficient and Mechanism of a Chemical 
Reaction. O. Rice, C. F. Fryitine, and W. A. WESOLowsKI (J, 
Amer. Chem. Soc., 1924, 46, 2405—2418).—The temperature coefficient 
of a reaction is said to depend on certain “ residual molecules ” 
the concentration of which is very small and varies rapidly with 
the temperature. Thus acetone is probably largely hydrated in 
solution, and the non-hydrated molecules are “ residual molecules.” 
At least one reactant molecule must be a “ residual molecule ”’ if 
a reaction is to proceed with measurable speed; from this, the 
existence of slow unimolecular reactions is denied. Variation of 
the solvent has only a very slight influence on the temperature 
coefficient of a reaction. The name “ protions” is suggested for 
unsolvated ions. The errors accompanying the determination of 
reaction velocities are discussed in detail. & 


Formation of Ammonia in the Oxyhydrogen Flame. H. 
TommnaGa (Z. Elektrochem., 1924, 30, 528—534).—It is pointed out 
that Maxted’s (T., 1918, 113, 168, 386; 1919, 114, 113) extra- 
polation of Haber’s formula for the equilibrium N, + 3H,—2NH, 
to temperatures approaching 4000° is unsafe, since it leads to values 
for the specific heat of hydrogen and nitrogen which are somewhat 
too high. Moreover, the oxyhydrogen flame cannot be regarded 
merely as a source of heat, because at the temperatures concerned 
there is dissociation of water vapour, with consequent formation of 
nitric oxide. Inthe author’s apparatus, mixtures of nitrogen (1 part) 
and hydrogen (1-8 to 6-0 parts) were passed under pressures up to 
30 atm. on to an oxyhydrogen flame burning at a porcelain jet. 
Temperatures of about 3000° Abs. were observed. Approximately 
equal parts of ammonia and nitric oxide are formed. In agreement 
with calculation, the yield is increased as the temperature is lowered, 
i.e., as the amount of water formed is diminished. Considerably 
larger yields were obtained than by Maxted’s method. W. A. C. 


Limits for the Propagation of Flame in Inflammable Gas- 
Air Mixtures. I. Mixtures of Air and One Gas at Ordinary 
Temperature and Pressure. A. G. Wuite (J. Chem. Soc., 
1924, 125, 2387—2396).—A summary of previous data is given. 
Lower and upper limits of propagation upward, downward, and 
horizontally have been determined afresh for ten combustible gases. 
The relations previously found in the case of vapours (T., 1922, 
121, 1244) hold less well in these cases, but for carbon monoxide 
and all the hydrocarbons examined (except acetylene) the lower 
limits may be calculated with reasonable approximation from the 
calorific values. [Cf. B., 1925, 2.] L. J. H. 
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Mechanism of the Oxidation of the Iodine Ion by the 
Ferricyanide and Ferric Ion. C. Wacner (Z. physikal. Chem., 
1924, 113, 261—274).—On the assumption of the formation of a 
di-iodide ion (an additive product of atomic iodine and an iodide 
ion) the author explains the oxidation of iodide ions by ferricyanide 
ions and the retarding effect of the ferrocyanide ion on the rate of 
the reaction (cf. Just, A., 1908, ii, 825). In accordance with 
Herzfeld’s explanation (A., 1919, ii, 503) of the rate of formation 
of hydrogen bromide from its elements, it is assumed that there is 
a primary reaction resulting in the formation of a di-iodide ion, 
followed by two further concurrent reactions in which this ion is 
converted either into iodine or into two iodide ions. The same 
explanation applies in the case of oxidation of iodide ions by 
ferric ions. M. B. D. 


Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. IX. Reduction of Permanganate 
Passing from Neutral to Alkaline Solution. J. Hotiuta 
(Z. physikal. Chem., 1924, 113, 464—481; cf. A., 1924, ii, 115, 
187)—A continuation of previous work. The influence of the 
hydroxyl ions on the velocity of the reduction of permanganate by 
sodium formate in slightly alkaline solutions has been studied. 
The results are fully in accord with the theories previously developed. 
The effect of the hydroxyl ions increases gradually with increasing 
concentration of alkali, manganate appearing more and more as an 
intermediate product in the process. The two stages in the reaction 
(A., 1922, ii, 771) characteristic of strongly alkaline solutions can 
be detected at relatively low hydroxyl-ion concentrations, although 
not so clearly. A side reaction occurs when the concentration of 
alkali is very low, according to the equations MnO,’+HCO,’+ 
H,O=H,MnO,’+HCO,’ and 
HCO,’+H,O. With slight alkalinity hydroxyl ions cause a dimin- 
ution of the oxidising action of permanganate owing to a decom- 
position of the manganate first formed with regeneration of per- 
manganate. G. M. B. 


Velocity of Esterification of n-Butyric Acid in Glycerol. 
A. Kaman and R. Osoat (Rec. trav. chim., 1924, 43, 512—525).— 
The velocity of esterification of n-butyric acid at 25° in absolute 
glycerol, or in glycerol+-14 mol. of water per litre, is proportional 
to the concentration of the catalyst (hydrochloric acid). In glycerol, 
the retarding action of water is less than in alcohol. The velocity 
of esterification of butyric acid without a catalyst was measured in 
absolute and aqueous glycerol at 183° and the reaction was found 
to be “‘sesquimolecular ”’ (so also for benzoic acid). The water 
had not a‘retarding, but a weakly accelerating action when its con- 
centration was 14 to 2 mol. per litre. F. M. H. 


Mutarotation. R. Kunn and P. Jacos (Z. physikal. Chem., 
1924, 113, 389—431).—Measurements of the velocity of mutarot- 
ation of dextrose in aqueous solutions having p, values from 0-77 
to 8-64 show that the isomeric change occurs chiefly to un-ionised 
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molecules. Dextrose is found to have an acid dissociation constant 
of 10:5x10°% at 25°, agreeing well with the value of Michaelis 
and Rona (A., 1913, ii, 379), whilst a basic dissociation constant is 
indirectly estimated to be 7-810? at 25°. The observations 
show that the velocities of change of undissociated molecules, 
cations, and anions are, respectively, 0-0104, 54-4, and 113-2, and 
the observed velocities of mutarotation are given by k=0-0104+ 
0-334[H*]+9345[OH’] (cf. Hudson, A., 1907, ii, 942). 

Observations of the influence of a number of alkali salts and also 
of acetate, phosphate, and citrate mixtures on the velocities of 
mutarotation are discussed in detail from the point of view of the 
activity theory, and the reaction velocity is shown to be propor- 
tional, not to the concentration (Brénsted, A., 1922, ii, 699), but 
to the activity of the reacting molecular species. The conclusion 
of Baker, Ingold, and Thorpe (T., 1923, 125, 268) that water is 
not involved in the mutarotation of tetra-acetylglucose in methy]l- 
alcoholic solution is confirmed for dextrose in aqueous solution by 
the fact that the velocity of the change does not vary, as the par- 
ticipation of the water in the reaction would require, when the 
activity of the water is varied in solutions of 2—50°% concentration. 

Measurements of the velocity of the Lobry de Bruyn change of 
dextrose in presence of alkalis show this to be an ionic phenomenon. 
The constitution of the ions is discussed and the conclusion is 
reached that the hydrogen ion separates from the terminal hydroxyl 
group, the spatial configuration of the groups attached to the 
second carbon atom being unaltered. The mechanism of the Lobry 
de Bruyn and the Fischer inversions is considered. The enolisation 
theory is supported by the behaviour of sugars in alkaline solution 
towards permanganate, but the conclusion of Armstrong and 
Hilditch (T., 1919, 115, 1410), that there is no connexion between 
the alterations in structure revealed by their experiments and 
those involved in mutarotation, is disproved by a study of the 
permanganate reduction in phosphate buffer solutions of known 
Pu in which the minimum reducing effect coincides with the 
minimum of velocity of mutarotation (at pq 3-0—4-5). Corre- 
sponding results are obtained with lactose and arabinose. In the 
case of levulose, a maximum reaction velocity with permanganate 
was found between two minima, and this is held to indicate the 
existence of a particularly reactive form of levulose in phosphate 
solutions between py 3 and 4. G. M. B. 


Reaction of some Glycols with Acetone. P. H. Hermans 
(Z. physikal. Chem., 1924, 113, 337—384; cf. Béeseken and 
Hermans, A., 1924, i, 257).—The Béeseken boric acid method is 
trustworthy only where a comparison is made of molecules so 
closely related as to eliminate errors due to direct constitutive 
influences on conductivity. The degree of formation of cyclic 
acetals by reaction with acetone is now shown to give results 
qualitatively parallel with those obtained by the boric acid method 
in the cases of a number of glycols. Exact measurements are 
recorded for the equilibrium, A 9 the velocity of the reaction at 
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two temperatures, between acetone and cis-hydrindene-1 : 2-diol, 
cis-tetrahydronaphthalene-1 : 2- and -2 : 3-diols, and the two stereo- 
isomeric hydrobenzoins. The results in the case of the two hydro- 
benzoins are explained by the assumption that the two phenyl 
groups repel each other strongly and hinder free rotation. This 
conception and the suggested mechanism of the reaction are sup- 
ported by a thermodynamic consideration of the data obtained. 
The critical increment in such a reaction may be of a complex 
nature, one portion being due to a “ steric increment ” involved in 
the preliminary passage of the molecule into the suitable orientation 
for reacting with acetone (“steric activation ”’). G. M. B. 


Reducibility of certain Metallic Halides by means of 
Hydrogen. I’. pr Cari (Atti R. Accad, Lincei, 1924, [v], 33, 
ii, 94—97).—Measurements have been made of the proportions of 
the halides undergoing reduction at various temperatures when a 
definite quantity of hydrogen is passed over stannic, stannous, 
cupric, cuprous, lead, and cobalt halides. The chlorides are reduced 
in smaller proportion than the bromides and these in smaller pro- 
portion than the iodides, and the halogens are given up the more 
readily by the metal with the higher than by the same metal with 
lower valency. [Cf. B., 1924, 941.] @ 


Oxidation of Hydrogen by Potassium Permanganate. E. 
and H. (Z. physikal. Chem., 1924, 113, 313—325).— 
Measurements of the amount of hydrogen oxidised when the gas is 
bubbled through a solution of potassium permanganate show that 
the reaction is not so simple as was assumed by Just and Kauko 
(A., 1911, ii, 494). The anomalies are probably due to the separ- 
ation of manganese dioxide. The velocity of oxidation is decreased 
by the addition of acid and alkalis or by the action of ——. 

. B. D. 


Electromagnetic Nature of Colloidal, Enzyme, and Catalytic 
Action and its Significance. N. E. Dirman (Science, 1924, 60, 
183—184).—If hydrogen peroxide solution and colloidal platinum 
suspension, in separate vessels, are connected by a platinum or 
other metallic wire, a well-marked evolution of gas occurs from 
the hydrogen peroxide. If the primary circuit of an induction coil 
forms part of the conductor, and one pole of the secondary circuit 
is connected with another quantity of hydrogen peroxide, evolution 
of oxygen occurs much more rapidly than from samples connected 
with the primary coil or directly with the colloidal suspension. It 
would appear that an interrupted or oscillating electrical effect 
must pass through the metallic conductor. A similar result is 
obtained with various colloidal substances and with small detached 
pieces of platinum, copper, or iron. Potassium permanganate 
appears to produce a similar effect, as also does pancreatin in 
sodium carbonate solution. The production was observed of 
peptone from albumin solutions connected in the above manner 
with a solution of pancreatin in sodium carbonate. A. A. E, 
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Landolt’s Reaction. IV. J. Eacrerr (Z. Elektrochem., 1924, 
30, 501—503; cf. A., 1921, ii, 686).—Sodium thiosulphate catalyses 
the second stage of Landolt’s reaction, viz., IO,’+-5I'+6H’=31,+ 
3H,O. The experiments do not decide whether the true catalyst 
is thiosulphate ion or sulphur in colloidal suspension. When the 
reagents are present in 0-001N-solution, thiosulphate in 1/109 
concentration accelerates the reaction velocity by 7%. Similar 
effects are observed when a crystal of sulphur is momentarily 
dipped into the solution, and this provides a delicate test for traces 
of sulphur. The inference is drawn that iodine is acted on more 
rapidly by sulphite ion than by thiosulphate ion. W. A. C. 


Behaviour of Active Hydrogen. K. F. BonnoErFER (Z. 
physikal. Chem., 1924, 113, 199—-219).—Active hydrogen produced 
in long vacuum tubes (cf. Wood, A., 1920, ii, 569; 1921, ii, 665) 
is found to reduce certain metallic oxides, halides, and sulphides, 
Sulphur, arsenic, and phosphorus are converted into their corre- 
sponding hydrides, and oleic acid is. hydrogenated. Molecular 
hydrogen is formed under the catalytic influence of thin layers of 
metals or metallic oxides. The amount thus formed was deter- 
mined by smearing the bulb of a thermometer with the metal or 
its oxide and noting the rise in temperature. The catalytic activity 
of a metal depends on its previous treatment and corresponds 
with its hydrogen overvoltage value, metals with high overvoltage 
being poor catalysts. The results are best explained on the assump- 
tion that active hydrogen is monatomic hydrogen. M. B. D. 


Active Hydrogen. K. F. Bonnorrrer (Z. physikal. Chem., 
1924, 113, 492; cf. preceding abstract).—Errata. G. M. B. 


Activation of Oxygen in the Slow Oxidation of Sodium 
Sulphite. W. P. Jorissen and C. VAN DEN Pot (Rec. trav. chim., 
1924, 43, 582—585).—A study of the simultaneous oxidation of 
sodium sulphite and sodium antimonite, when mixed in aqueous 
solution in the presence of sodium hydrogen carbonate (Jorissen, 
Z. physikal. Chem., 1897, 22, 34; A., 1900, ii, 720). (a) The 
mixture was titrated with iodine immediately after its preparation 
and then at intervals of some days until the value was constant. 
The difference between the initial and final titrations was double the 
titration corresponding with the sodium sulphite originally present. 
(6) A solution of sodium sulphite, sodium antimonite, and sodium 
hydrogen carbonate was allowed to oxidise at 30° in a closed vessel 
fitted with a manémeter. At the same time, an equal quantity of 
sodium sulphite solution was diluted with water to the same total 
volume and allowed to oxidise at 30° in an identical apparatus. 
Although the sodium sulphite solution alone was completely oxidised 
after 2 days, the absorption of oxygen by the mixture continued 
for 6 days. At the end of that time, the fall of pressure caused by 
the mixture was double that caused by the sodium sulphite alone. 
Thus the quantity of oxygen activated by the sodium sulphite is 
equal to that which it absorbs itself. Potassium carbonate, 
potassium hydroxide, and to a small extent quinol, inhibit the 
activation of oxygen by sodium sulphite. W. E. E. 
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Autocatalysis. A. QUARTAROLI (Gazzelia, 1924, 54, 713—750). 
—Results are given of a large number of experiments on the 
decomposition of hydrogen peroxide in presence of metallic oxides 
or hydroxides. In alkaline solution, the decomposition effected by 
hydroxides of the heavy metals is distinctly febrile, the velocity of 
the reaction sometimes increasing to one hundredfold its initial 
yalue, then remaining stationary for a time, and afterwards 
diminishing more or less rapidly. With certain oxides, such as 
mercuric oxide, the decomposition exhibits an ephemeral febrile 
period, owing to the formation of an active catalyst, which after- 
wards undergoes rapid decomposition. When cupric hydroxide is 
used, under certain conditions there are formed green oxides of 
enormous catalytic activity, which increases with dilution of the 
hydrogen peroxide and of the copper; thus the velocity increases 
continuously as the reaction proceeds and is approximately inversely 
proportional to the mass of the reagents. Of all the metals 
examined, silver, or better, its oxide catalyses the decomposition 
of hydrogen peroxide most actively; gold is slightly less effective. 

The decomposition of hydrogen peroxide under the influence of 
colloidal metals is a unimolecular reaction, whilst in presence of 
powdered and presumably inert substances, such as amorphous 
carbon, the velocity diminishes continuously as the reaction 
proceeds. 


Catalysis of Hydrogen Peroxide by Iron Salts. E. Sprrat- 
sky and N. Petin (Z. physikal. Chem., 1924, 113, 161—198).— 
The existence of ferrous iron in the presence of hydrogen peroxide 
(Manchot and Wilhelms, A., 1901, ii, 658) indicated by the form- 
ation of a blue precipitate when potassium ferricyanide is added, 
may be due to reduction of the ferricyanide by hydrogen peroxide. 
The catalysis of hydrogen peroxide on the addition of ferrous 
sulphate has been studied in both acid and alkaline solutions. In 
acid solutions, the reaction velocity is accurately reproducible. 
Previous results which show that the reaction velocity is directly 
proportional to the iron concentration and inversely proportional 
to the hydrogen-ion concentration are confirmed. In slightly acid 
and neutral solutions, the catalysis is complicated by the formation 
of a yellow basic precipitate which is catalytically inactive. This 
precipitate has an indirect retarding action for which alternative 
explanations are suggested. The catalytic activity of the clear 
solution is determined by its content of ferric and hydroxyl ions. 
In slightly alkaline solutions a reddish-brown precipitate is formed 
which at first has a strong catalytic activity, but this disappears 
as the precipitate ages. The clear solution is inactive. In strongly 
alkaline solutions, the reaction is again homogeneous until near the 
end, when the reddish-brown precipitate again separates. 

M. B. D. 


Influence of some Non-inflammable Vapours of Organic 
Liquids on the Limits of Inflammability of Methane—Air 
Mixtures. W. P. Jorissen and J. C. Meuwissen (Rec. trav. 
chim., 1924, 43, 591—597; cf. A., 1924, i, 253).—The observed 
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limits of inflammability depend on the nature of both explosion 
vessel and spark. The limits for pure methane-air mixtures are 
found to be: at 20°, 3-7 and 11-55% (by vol.) of methane; at 
11-5°, 4:9 and 12-6%; in a round-bottomed flask of 1120 cc, 
capacity, at 20°, 5-15 and 13-65%. For technical methane, the 
limits are: at 20°, 5-15 and 10-15%; at 11-5°, 4-5 and 12-6%. 

At 7-9°, in the presence of 7-2% (by vol.) of pure carbon tetra- 
chloride vapour, the limits for pure methane are 6-4 and 8-95%; 
at 10-1°, with 7-5% of vapour, 7-4 and 8-15%; at 11-0° with 7-8% 
of vapour, the limits coincide at 7:8%. 

With technical methane commercial carbon tetrachloride com- 
pletely inhibits explosion under the following conditions: with 
9-6°%, of vapour at 15-0° between the limits 8-65 and 10-0°% ; with 
9-0% of vapour at 14-0° between 8-65 and 10-2°% ; with 8-5—8-7%, 
of vapour at 13-0° between 8-6 and 9-8%. 

Explosion is also inhibited by 8-5 to 8-6°/, of pure carbon tetra- 
chloride vapour at 13-0° between 8-0 and 9:0%. With 7-5°% of pure 
vapour at 10-0°, the limits of inflammability coincide at 8-5°%; 
with 7-2°, of vapour at 8-0° the limits are 7-9—9-7%. 

_ With technical methane, trichloroethylene completely inhibits 
explosion under the following conditions: with 3-5—3-6% of 
vapour at 5-0°, between 7-7 and 9-5%; with 2-7% of the vapour 
at 0-2°, between 8-0 and 9-6%. 

Using one particular burette, the limits of inflammability of pure 
methane-air mixtures in the presence of 5-8% of trichloroethylene 
vapour are 2-6 and 9-8%. 

In the case of pure methane-air mixtures trichloroethylene de- 
presses the lower limit of inflammability very considerably. This 
anomaly is thought to be due to the presence in the trichloroethylene 
of some lower-boiling inflammable constituent. W. E. E. 


Electrolytic Separation of Base Radioactive Elements. 
F. Tépt (Z. physikal. Chem., 1924, 113, 329—335).—Systematic 
study of the separation of radium and its isotopes (thorium-X and 
actinium-X), thorium and its isotope, and actinium or meso- 
thorium-IT (cf. A., 1912, ii, 10; 1913, ii, 821; 1914, ii, 607; 1915, 
ii, 126). Thorium-X is separated from calcium by depositing it 
electrolytically on a silver wire cathode covered with a layer of 
silver chromate. The chromate precipitate containing only 0-5 mg. 
of barium can now be redissolved in hydrochloric acid and electro- 
lysed without difficulty. Thorium is deposited cathodically in 
0-1N-hydrogen chloride, using a high current-density. Meso- 
thorium-II is electrolysed in 0-1N-hydrogen chloride containing 
ferric chloride and barium chloride: The barium chloride increases 
the conductivity of the solution and mesothorium-I]I is deposited with 
the iron owing to the similarity of their hydroxides. M. B. D. 


Anodic Oxidation of Gold. III. F. Jirsa and H. JELInEK 
(Z. Elektrochem., 1924, 30, 534—537; cf. A., 1924, ii, 692).—From 
electrolytically prepared solutions of auric nitrate, by hydrolysis, 
the solubility product [Au"] x [OH’? = 55x10“ is deduced, 
in fair agreement with the result from auric sulphate. Hence the 
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solubility of auric hydroxide is 2-4 x 10" mol. per litre. The value 
of the potential Au—Au”™ is found to be +1-37 volts, confirming 
revious results. The affinity constant of auric hydroxide, allowing 
for the formation of HAu(SO,), in sulphuric acid solutions, is calcu- 
lated to be 1-1 «10-8, so that the basicity of the former is similar 
to that of hydrazine. W. A.C. 


Rectifying Action of Contact Detectors. I. Srransxi (Z. 
physikal. Chem., 1924, 113, 131—144).—The possible mechanism 
of the process required by the electron theory (cf. Schottky, Z. 
Physik, 1923, 14, 99) of the rectifying action of a contact detector, 
consisting of a conductor in the form of a point and a crystal of a 
metallic compound, is discussed. Every atom is subjected to 
stresses, due to the electric fields produced by neighbouring atoms, 
and these tend to bring about deformation. The extent of deform- 
ation increases with atomic volume, and is therefore much greater 
in the anion than in the cation. The deforming action of the cation 
on the anion increases with the charge on the former, and should 
be greatest in the heavy metals, especially as, in compounds contain- 
ing heavy metals, the ions are nearer together than in compounds 
containing cations which have the atomic structure of the rare 
gases (Fajans and Herzfeld, A., 1921, ii, 174). The deformation 
taking place may result in a tendency for the anion to lose an 
electron, either by electron emission from the molecule, or by 
transference to the cation whereby the molecule changes from a 
heteropolar to a homopolar condition, LKither process would tend 
to a rectifying action on the passage of an alternating current. 
At high temperatures, alkalis and alkaline-earth oxides show high 
electron emission, and at the same time they may exert a rectify- 
ing action. The heavy metal cations have not the large repulsive 
power due to the inert gas structure, and, instead of electron emis- 
sion, there is probably a tendency to the production of a homopolar 
state. Any heteropolar compound should be capable of becoming 
a detector, but those must be the most sensitive in which the anion 
is already so much deformed that only a very small increase of 
energy is necessary to cause the transference or emission of an 
electron. Oxides, sulphides, selenides, and tellurides are chiefly 
employed as detectors. The halides do not give such deformable 
anions and the nitrides are already more or less homopolar com- 
pounds. If the point rests on more cations than anions on the 
crystal lattice, the current will flow from the point to the crystal and 
vice versa, poor response being obtained if the numbers of the two 
types of ion are nearly equal. The direction will probably depend 
also on the amount of pressure brought to bear by the point on the 
crystal surface. With too large a current strength there may be 
transference or emission of the whole anion and a regrouping of 
the atoms, accompanied by an inversion of the current. By con- 
tinued action the crystal may be ruined. M. S. B. 


Fluorescence and the General Laws of Reaction Velocity. 
J. Perrin and (MLLE.) CHoucroun (Compt. rend., 1924, 178, 
1401—1406).—An application of Arrhenius’ conception of acti- 
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vated molecules and the quantum theory to certain photochemical 
reactions. The actinic destruction of, methylene-blue and of 
eosin in glycerol has been studied. In this solvent, the concen. 
tration of molecules in the critical state is fixed by the temperature 
and is proportional to e‘-#"/8?), where v, is the frequency of the 
radiation effecting the conversion of the glycerol molecules into the 
critical state. This frequency corresponds with an _ infra-red 
absorption of 3-3u. The fluorescence of these substances decreases 
with concentration. It follows from the theory developed that if 
the concentration of the critical molecules is decreased, the destruc. 
tion in glycerol is diminished. For the same light intensity, the 
destruction of methylene-blue (1 in 5000) in glycerol was one-tenth 
as great as at a concentration of 1 in 50,000. Similar results 
were obtained with eosin. Methylene-blue was studied in varyi 

concentrations of glycerol and it was found that the “ pseudo” 
velocity constant decreases as the glycerol concentration increases. 
In the case of eosin, which has previously been shown to react 
directly with ordinary (not critical) molecules of glycerol, the velocity 
constant was found to be directly proportional to the concentration 
of the latter. A hypothesis is advanced to explain these results. 

L. L. B. 


Oxidation of Hydrogen Iodide. II. C. Wintuer (Z. 
physikal. Chem., 1924, 113, 275—278).—Polemical, in reply to 
Plotnikov (A., 1924, ii, 668). M. B.D. 


Photochemical Decomposition of Gaseous Sulphur Dioxide. 
R. A. Hitt (Trans. Faraday Soc., 1924, 20, 107—112).—The decom- 
position of sulphur dioxide by light of a small range of frequencies 
has been studied using the radiation from a mercury lamp passed 
through suitable filters. The line 313yp was found to be responsible 
for 94°, of the decomposition under the conditions of the experi- 
ment; it is concluded, however, that any wave-length within the 
absorption band is capable of bringing about decomposition if it is 
of sufficient intensity. The thermal decomposition of sulphur 
dioxide is discussed in terms of the radiation quantum at 6 


Photo-electric Properties of Silver Halides and the 
Mechanism of the Formation of the Photographic Latent 
Image. R. AupuBeERT (Compt. rend., 1924, 179, 1046—1049).—- 
An explanation is given of the formation of the photographic latent 
image in terms of the photo-electric properties of the silver halides 
(Audubert, ibid., 1924, 179, 682). The silver halide micelle 
are surrounded by a gel in the water of which the silver halide 
molecules can dissolve and ionise; a potential difference probably 
exists between the grain and the electrolyte. Under the influence 
of light, an electron leaves the halide grain, enters the electrolyte, 
and attaches itself to a silver ion, which thereby becomes a free 
atom. At the same time, a chlorine ion leaves the electrolyte and 
discharges on the surface of the granule. These two ions are then 
immediately replaced by the dissolution of a further molecule of 
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the halide. In this way, exposure to light produces a number of 
free metallic atoms which act as nuclei for further reduction under 
the influence of the developer. The number of nuclei formed will 
depend on the length of the exposure, and will be greater with 
rays of short wave-lengths, since these are specially active in 
producing photo-electric effects. Calculation shows that the expul- 
sion of an electron is favoured by increase in size of the particles. 
W. H.-R. 


Photochemical Decomposition of Silver Bromide. E. J. 
Hartune (J. Chem. Soc., 1924, 125, 2198—2207).—The decom- 
position of silver bromide was investigated by means of a Steele- 
Grant microbalance sensitive to 2x10™° mg. A silver film was 
deposited on a flat silica support and freed from occluded matter 
by ignition at 400° in a silica flask. It was then brominated. The 
relative weights of silver and bromine were in all cases within 
0-1% of the theoretical. A glass exposing vessel is described into 
which the film could be sealed. In a side tube through which the 
vessel was exhausted was placed a roll of copper gauze as bromine 
absorbent. After exposure, the film was weighed, exposed to 
bromine vapour, and weighed again. With the use of copper 95% 
of the bromine content of the film was removed by insolation; 
with less efficient absorbents, somewhat less. It is suggested that 
the 5°% not removed is due to contamination of the reduced silver 
film by gases from the glass walls of the vessel or from the atmo- 
sphere. The rate of bromination of silver films was studied by 
exposing films for varying times to a definite concentration of 
bromine vapour in a large flask. No discontinuity which might 
indicate the formation of a sub-bromide could be detected. Insol- 
ated silver bromide films absorb bromine much more rapidly than 
freshly-prepared silver films, presumably on account of different 
surface conditions. C. I. 


Mercury and Helium. J.J. Maniey (Nature, 1924, 114, 861). 
—Under certain conditions, and in the presence of an electric 
glow discharge, mercury and helium combine to form mercury 
helide. This is a stable substance, decomposed at a bright red 
heat, and is but slightly absorbed by charcoal cooled in liquid air ; 
it has not yet, however, been analysed quantitatively. A. A. E. 


Active Hydrogen. F. Panetu (Z. Elektrochem., 1924, 30, 
504—507).—Active hydrogen, supposed to have the composition 
H;, has been obtained by two methods. Hydrogen may be passed 
over an incandescent Nernst filament, but within a short time the 
filament is partly reduced and becomes useless. Alternatively, 
hydrogen is passed under reduced pressure through a palladium 
capillary heated to redness, All the active hydrogen formed was 
retained by a U-tube dipping in liquid air, and was given off again 
when the refrigerant was removed. The active hydrogen, which 
at best was formed in traces only, was detected by its reactions with 
sulphur and with tungstic acid. W. A.C. 
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Polysulphides of the Alkali Metals. V. Lithium Mono- 
sulphide and Disulphide. J. S. Tuomas and J. H. Jonns 
(J. Chem. Soc., 1924, 125, 2207—2214).—Lithium hydrosulphide 
alcoholate was heated very rapidly in a vacuum at 300°, yielding a 
faintly yellowish-brown mixture of lithium monosulphide and 
lithium ethoxide. This was treated with a current of hydrogen, 
containing 10°, of hydrogen sulphide, at 120°, the ethoxide being 
reconverted into hydrosulphide. It was then heated to 300° in 
presence of phosphoric oxide and solid potassium hydroxide, when 
nearly pure lithium monosulphide was obtained. Lithium disul- 
phide was prepared by boiling alcoholic lithium hydrosulphide 
with sulphur and concentrating the solution obtained, both 
operations being performed in a current of dry hydrogen. No higher 
polysulphide was produced. The solubility of sulphur in 0-5N. 
alcoholic lithium hydrosulphide was found to be, at 80°, 7-99 parts 
of sulphur to 2 parts of metal; at 25°, 6-94 parts of sulphur, and at 
15°, 6-52 parts of sulphur. The excess of sulphur in these solutions 
over that present in the disulphide is to be accounted for by residual 
valency. ‘The constitution of the disulphide was demonstrated 
by treatment with allyl iodide, diallyl disulphide being 7 


Normal and Basic Copper Sulphate. A. Krucer (J. pr. 
Chem., 1924, [ii], 108, 278—296; cf. Casselmann, Z. anal. Chem., 
1865, 4, 24).—By warming a dilute solution of copper sulphate 
(5 g. per litre) in presence of sodium acetate, a green precipitate, 
approx. 8CuO,2SO,,7H,O, was produced. By the slow hydrolysis 
of copper sulphate in dilute solution, a small quantity of precipitate 
of variable composition is produced; solutions containing 10—40 g. 
of copper sulphate per litre give a precipitate having the formula 
6CuO0,280,,5H,0 (cf. Pickering, A., 1883, 853). The first compound 
is also produced by hydrolysis in the slightly alkaline solution 
obtained by the addition of potassium hydrogen carbonate. It 
corresponds very closely with the mineral langite, 4Cu0,SO,,4H,0, 
which may be produced by the hydrolysis of copper sulphate in 
dilute solution in presence of sodium acetate, potassium hydrogen 
carbonate, or magnesium oxide under very definite conditions of 
temperature and concentration, as a pale blue, crystalline precipitate, 
insoluble in water. On addition of a little copper sulphate or acetic 
acid to the aqueous suspension, the green salt, 8CuO,2SO,,7H,0, 
is produced. With alkalis or alkali carbonates, a dark brown, 
amorphous hydroxide is produced. By hydrolysis of a very dilute 
solution of copper sulphate with potassium hydroxide, an amor- 
phous precipitate, 4Cu0,SO,,5H,O, is produced. The following 
formule are proposed for the basic copper sulphates described : 

; 
Langite appears to be formed by digestion of the brown copper 
hydroxide in excess copper sulphate solution at 30—40°, the precipi- 
tate becoming green, and being, apparently, an adsorption com- 
pound. Details are given for the preparation of the dark amor- 
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phous copper hydroxide, 8CuO,H,O, and for the preparation of 
normal copper sulphate. A. E. C. 


Action of Chlorineon Mercury. A..F. 0.GrTman (J. Physical 
Chem., 1924, 28, 1218—1220).—Polemical against Venkataramaiah 
(A., 1923, ii, 149). M. B. D. 


Thallous Thallic Halides. A. J. Berry (Proc. Camb. Phil. 
Soc., 1924, 22, 363—368).—Solutions of thallous and thallic chlorides 
containing the two halides in varying proportions were prepared, 
and the composition of the crystals deposited from such solutions 
determined. Whilst the composition of the liquid phase could be 
varied over a wide range, the composition of the solid phase deposited 
was practically constant and corresponded with the formula 
TICI,,3TIC]. That this substance is therefore a definite compound 
and not the end member of a series of mixed crystals as is considered 
by Meyer (A., 1900, ii, 655) was confirmed by the fact that it recrys- 
tallised unaltered from 0-01N-hydrochloric acid. The compound, 
TIBrz,3TIC], orange-red crystals, can be prepared by the action of 
thallous chloride on solutions of thallic bromide (cf. Thomas, A., 
1907, ii, 547; Cushman, A., 1900, ii, 725; Meyer, loc. cit.). The 
analysis of these bromide—chloride mixtures was facilitated by the 
fact that the thallic constituents are soluble in methyl alcohol, 
whereas the thallous constituents are insoluble or only slightly 
soluble in this substance. A method of readily preparing the com- 
pound TIBr,,TIBr is described; T1Br,,3T1Br is difficult to prepare 
in the pure state. The observations of previous investigators that 
these compounds are decomposed by water are confirmed. Thallous 
thallic halides in aqueous solution exhibit no evidence of the form- 
ation of any stable complex ions. In this connexion, the observ- 
ations of Cushman (A., 1902, ii, 322) on the interaction of silver 
nitrate and thallium chloride in the presence of nitric acid are con- 
firmed. In all cases, exposure to low temperatures causes a very 
marked temporary diminution in the intensity of the colour of thal- 
lous thallic halides. L. F. G. 


Preparation of Tin Hydride by Cathodic Reduction. F. 
PanetTH and E. Raxprnovitscy (Ber., 1924, 57, [B], 1877—1890; 
ef. A., 1920, ii, 41; 1922, ii, 383)—Tin hydride is formed by the 
electrolysis of a solution of tin sulphate between tin or lead elec- 
trodes, but the yield is very small and subject to great fluctuation. 
The addition of a small proportion of colloids (dextrin, gelatin, gum 
arabic, or agar-agar) or of larger amounts of certain crystalloids 
(sugar) to the electrolyte, not only increases the yield very greatly, 


‘but also stabilises it. In general, dextrin to the amount of 0-5% 


is found to be suitable. The lead electrodes then require an induc- 
tion period of about 15—30 minutes, after which the cathodes 
gradually become coated with a loose, black deposit of spongy lead. 
Uniformly high yields of tin hydride may be obtained from such 
cathodes for an indefinite period if the electrolyte is renewed every 
6—8 hours. The yield appears to increase somewhat with increas- 
ing strength of current, but to be independent of current density 
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between the limits 0-5—7-5 amps./sq. cm. Under all conditions 
with respect to the material of the cathode and the nature of the 
organic addenda, it increases initially with increasing concentration 
of tin in the electrolyte, attains a maximum (below 0-02°% Sn), 
and then decreases rapidly to zero. Temperature appears to have 
little influence on the yield. Lead, as cathode, may be replaced 
by tin, cadmium, or platinum, but not by zine or mercury or by 
amalgamated zinc or lead. The theory of the reaction is discussed 
in detail, and the authors are led to the conclusion that the optimum 
conditions for the production of tin hydride are the greatest possible 
concentrations of “overvoltage hydrogen” and “ overvoltage 
metal.’ The concentration of the hydride in the electrolytic 
hydrogen is 1: 10,000 in the most favourable case; this ratio is 
approximately that of the tin and hydrogen ions in the solution. 
Electrolysis is effected conveniently in a crystallising dish or 
beaker, in which the anode, made of lead rod, is placed in a small, 
porous cell. The cathode is formed by melting lead in a curved 
glass tube, through one end of which a copper wire is inserted into 
the metal while hot; the metal at the other end of the tube is affixed 
to a lead disc. The junction between metal and glass is rendered 
liquid-tight by gypsum or paraffin. The cathode is placed under a 
small bell, which is readily made from a Gooch adapter. This form 
of cathode has the advantage that it may be removed without 
disturbing the remainder of the apparatus. H. W. 


Preparation and Properties of Pure Tin Hydride. F. 
Panetu, W. HAKEN, and E. Raptnovirscu (Ber., 1924, 57, |B), 
1891—1903).—Tin hydride, prepared by the electrolysis of tin 
sulphate between lead electrodes in a series of the cells described 
in the preceding abstract, is washed by water and alkaline lead 
acetate solution, dried by passage through tubes at —80° or —100°, 
and condensed by means of liquid air. It is purified by Stock’s 
method of fractional distillation and fractional condensation, 
whereby considerable difficulties are found in the removal of pro- 
pane, arsine, hydrogen sulphide, carbon dioxide, and ethane and 
other volatile hydrocarbons. A final, very slow fractional distil- 
lation yields tin hydride containing not more than 0-3°%, of impuri- 
ties. The formula, SnH,, is derived by the quantitative thermal 
decomposition of the gas into its elements. Indications of the 
formation of higher hydrides were not obtained, but their existence 
is not impossible. Tin hydride has m. p. —150°(-+-2°); the varia- 
tion of vapour pressure with temperature is expressed by the 
formula log p=—1000/7'+-7-4; the latent heat of evaporation is 
4-55 Cal. The colour imparted by tin hydride (mixed with hydrogen) 
to the flame depends greatly on its concentration. Tin mirrors, 
obtained by thermal decomposition of the hydride, are generally 
pale grey, occasionally silvery. In Marsh’s tube, the deposit is 
formed in front of or in the heated part; the brown mirrors obtained 
previously behind the heated part (A., 1922, ii, 383) are due to tin 
sulphide. Tin hydride is relatively stable; in glass vessels, it 
decomposes spontaneously after several days, but the change is not 
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accelerated by light. It decomposes immediately at 145—150°. 
It is very sensitive to the nature of the surface with which it is in 
contact, being decomposed at ground glass joints and, particularly, 
at tin mirrors, even when the latter are invisible to the unassisted 
eye. The instability of the gas in contact with solid desiccating 
agents (calcium chloride, phosphoric oxide) is probably a manifes- 
tation of this phenomenon. It is unaffected by dilute alkali hydr- 
oxide solutions (up to 15°), dilute sulphuric acid, dilute and con- 
centrated nitric acid, and most metallic salts (sodium carbonate, 
copper sulphate, lead acetate, ferric chloride) ; it is absorbed to some 
extent by concentrated alkali hydroxide solutions or by concen- 
trated sulphuric acid, completely by solid alkali hydroxides and 
soda-lime. It is quantitatively absorbed by silver nitrate (or 
sulphate) solution, giving a black precipitate which contains silver 
and tin in varying proportions, whilst tin is also present in the 
solution. It appears to reduce mercuric chloride to mercurous 
chloride. H. W. 


Action of Normal Sodium Arsenite on Azido Compounds. 
A. GuTmMANN.—(See i, 84.) 


Bismuth. II. Tendency of Bismuth to Form Complex 
Salts. H. Mititer and L. Kiirruy (Biochem. Z., 1924, 147, 
385—389).—The relative amount of bismuth recoverable by precipi- 
tation with hydrogen sulphide, after the metal has been added in the 
form of the nitrate to normal urine, gradually diminishes with lapse 
of time. This is ascribed to the formation of complex salts—more 
especially in the presence of chlorides—in which the bismuth is 
present in a non-ionisable form. Such complexes are not formed 
in the presence of nitric acid, whilst in certain concentrations of 
glycine bismuth nitrate undergoes considerable hydrolysis, which 
is ascribed to the interaction of the amphoteric acid with both 
positively (simple) and negatively (complex) charged bismuth ions. 

J. 


Compounds of Tervalent Molybdenum. II. Molybdenyl 
Monochloride. W. Warpiaw and R. L. Wormety (J. Chem. 
Soc., 1924, 125, 2370—2372.—A solution of molybdenum trioxide in 
hydrochloric acid was electrolytically reduced in a diaphragm cell, 
concentrated with exclusion of air, and again electrolysed until a 
sample of the cathode liquid gave a buff-coloured precipitate when 
poured into acetone. This precipitate, which contains only tervalent 
molybdenum and has the composition MoOCl,4H,O was washed 
with acetone, alcohol, and ether, with exclusion of air, and stored 
in a desiccator under carbon dioxide, which was then evacuated. 
This compound oxidises gradually in air, but does not deliquesce. 
It is soluble in water or hydrochloric acid and is a strong reducing 
agent. Addition of lead acetate and acetic acid to its solution 
does not cause precipitation of lead chloride. C. I. 


Cobaltammines of the Nitrogen Sulphonic Acids and 
Sulphato Cobaltammines. F. Eruraim and W. (Helv. 
Chim. Acta, 1924, 7, 724—740).—The solubilities of a number of 


ns 
he 
ion 
n), | 
ve 
ed 
by 
ed 
mm 
ble 
ge 
tic 
is 
or 
ll, 
ed 
ed 
ed 
ut 
F. 
‘in 
ed 
ad 
n, 
‘0- 
nd 
il- 
ri- 
al 
he 
ce 
a- 
he 
is 
n) 
ly 
is 
ad 
in 
it 
ot 


ii. 62 ABSTRACTS OF CHEMICAL PAPERS. 


cobaltammines of the nitrogen sulphonic acids were determined in 
order to test Ephraim’s theory (A., 1923, ii, 644). In the majority 
of cases, compact molecules, 7.e., those with equi-valent cation and 
anion, were less soluble than those in which the anion and cation 
possessed different values. The luteo salts of imidodisulphonic 
acids are exceptions, in that they are less soluble than the bivalent 
xantho salts. The preparation of the following new cobalt com- 
pounds is described: nitrilosulphonic acid, hexammine and aquo- 
pentammine; imidosulphonic acid, hexammine, aquopentammine, 
and nitritopentammine; amidosulphonic acid, hexammine, aquo- 
pentammine, diaquotetrammine, nitritopentammine, cis- and trans- 
dinitritotetrammine and carbonato-tetrammine; hydroxylaminetri- 
sulphonic acid, hexammine, aquopentammine, cis- and trans-dini- 
tritotetrammine; hydroxylaminedisulphonic acid, nitritopentam- 
mine; hydroxylamineisodisulphonic acid, hexammine,  nitrito- 
pentammine, chloropentammine, cis- and trans-dinitritotetrammine ; 
hydroxylaminemonosulphonic acid, hexammine;  sulphatoaquo- 
tetramminecobalt chloride, bromide, iodide, nitrate, perchlorate, 
picrate, and sulphate; sulphatopentamminecobalt chloride, iodide, 
picrate, chromate, dichromate, chlorate, perchlorate, and fluosilicate ; 
hexamminecobalt iodide sulphate; aquopentamminccobalt nitrate sul- 
phate, nitrate iodide, and iodide sulphate. 8. T. 


Electrolytic Preparation of Ozone with an Alternating 
Superposed on a Continuous Current. G. Marquorti (Aiti R. 
Accad. Lincei, 1924, [v], 33, ii, 102—106).—Good yields of ozone are 
obtainable by the electrolysis of aqueous sulphuric acid of density 
1-1—1-4 by means of superposed continuous and alternating cur- 
rents, an internally cooled anode of either lead coated with lead 
peroxide or platinum being used. [Cf. B., 1924, 942.] T.H. P. 


Preparation of Very Pure Barium and Strontium. P. 8. 
DANNER (J. Amer. Chem. Soc., 1924, 46, 2382—2385).—-Very pure 
metallic strontium or barium (99-9%) was prepared as follows. 
The pure oxide of the metal was partly (10%) converted into the 
peroxide and reduced by mixing with coarse aluminium metal 
(free from volatile impurities) and striking an arc in the mass. The 
cold fused mass was then ground, the fine particles sifted off, and 
the remainder sealed up in a distillation apparatus of special design, 
which was evacuated as rapidly as possible. When the absorbed 
gases had been removed and the pressure had reached 1074 mm., 
the temperature was raised to 950°, and the alkaline-earth metal 
distilled off in the form of soft, silver-white, crystalline pellets. The 
barium was spontaneously inflammable in moist air and hydrogen 
and tarnished rapidly in pure, dry carbon dioxide. Strontium 
was slightly less reactive. a. &.. T. 


Separation of Zirconium and Hafnium. Naamiooze VEN- 
NOOTSCHAP PHILIPS’ GLOEILAMPENFABRIKEN (Fr. Pat. 568978 ; from 
Chem. Zentr., 1924, ii, 541)—Solutions of the salts, e.g., those 
obtained by fusing the raw materials with potassium hydrogen 
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fluoride or potassium hydrogen sulphate, after removal of other 
metals by known methods, are either treated with a base or a basic 
substance (such as ammonia, sodium acetate, or sodium thiosulphate) 
in quantity insufficient to precipitate both the metals, the resultant 
precipitate being richer in zirconium and poorer in hafnium than 
the original material, or both elements are precipitated as hydr- 
oxides by excess of base and the washed precipitate is then treated 
with a quantity of acid insufficient for complete dissolution, the 
residual precipitate being poorer in hafnium and the solution richer. 
By frequent repetition of the process and, if necessary, purification 
of the fractions, a hafnium-free precipitate of zirconium hydroxide 
is obtained, and a zirconium-free solution of a hafnium salt from 
which the metals may be obtained inthe usualmanner. fF. A. M. 


Separation of Zirconium and Hainium. Naamiooze VEN- 
NOOTSCHAP PHILIPS’ GLOEILAMPENFABRIKEN (Fr. Pat. 569016; 
from Chem. Zentr., 1924, ii, 541).—-Ores containing zirconium and 
hafnium are fused with potassium hydrogen fluoride, then dissolved 
in water or hydrofluoric acid, and the solution mixed with potassium 
hydrogen fluoride; alternatively, the ores are fused with other 
substances and the mass is dissolved and treated with hydrofluoric 
acid or potassium hydrogen fluoride etc. The resultant solution is 
then fractionally crystallised, the crystals being richer in zirconium 
and poorer in hafnium than the original substance. The mother- 
liquor is then evaporated, again allowed to crystallise until the 
solution is practically free from zirconium, and is then worked up 
in the usual way for hafnium. Alternatively, the solution of the 
double fluoride is treated with a quantity of disodium hydrogen 
phosphate insufficient for complete precipitation, the washed 
precipitate is dissolved in hydrofluoric acid, and again fractionally 
precipitated etc., the precipitates becoming gradually richer in 
hafnium (cf. preceding abstract). F. A. M. 


Mineralogical Chemistry. 


Composition of the Earth’s Crust. I’. W. Ciarkz and H. 8. 
Wasuineton (U.S. Geol. Survey Prof. Paper, 1924, 127, 1—117).— 
The following new average composition for igneous rocks of the 
earth’s crust is deduced from 5159 of the more trustworthy pub- 
lished analyses: SiO,, 59:12; 15:34; Fe,0,, 3-08; FeO, 
380; MgO, 3-49; CaO, 5-08; Na,O, 3-84; K,O, 3-13; H,O (over 
110°), 1:15; CO,, 0-102; TiO,, 1-050; ZrO,, 0-039; P,O,, 0-299; 
Cl, 0-048; F, 0-030; S, 0-052; (Ce,Y),05, 0-020; Cr,O05, 0-055; 
V.03, 0-026; MnO, 0-124; NiO, 0-025; BaO, 0-055; SrO, 0-022; 
Li,0, 0:007; Cu, 0-010; Zn, 0-004; Pb,0-002%, and other elements 
mm still smaller amounts. Averages for different regions and con- 
tinents are also deduced. Ninety-nine °/, is accounted for by ten 
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oxides, and by but few common minerals. Possible analytical 
errors are considered in detail for each element. Igneous rocks 
(including metamorphic rocks) form 95% of the solid crust (litho. 
sphere), the remainder being the sedimentary rocks, shale (4°), 
sandstone (0-75°%), and limestone (0-:25%). An average com. 
position is deduced for each of these rocks; and taking into account 
also the oceans and the atmosphere, an average composition is 
deduced for the whole of the earth’s exterior (to a depth of 10 or 
20 miles in the solid crust). For a 10-mile crust, hydrosphere, and 
atmosphere the average is: O, 49-52; Si, 25-75; Al, 7-51; Fe, 
4-70; Ca, 3:39; Na, 2-64; K, 2-40; Mg, 1-94; H, 0-88; Ti, 0-58; 
Cl, 0-188; P, 0-12; C, 0-087; Mn, 0-08; S, 0-048; Ba, 0-047; 
Cr, 0-033; N, 0-030; F, 0-027; Zr, 0-023; Ni, 0-018; Sr, 0-017; 
V, 0-016; Ce, Y, 0-014; sum of remainder 0-042%. These elements 
are in vast preponderance and, with some others, are classed as 
““petrogenic elements. Metallogenic’’ elements are those 
falling below Cu, Zn, Ga, Ge, As, Se, Br in the periodic table. The 
compounds of these two “ natural’’ groups of elements as repre- 
sented in nature by minerals are compared in detail. Petrogenic 
elements form mostly oxides and oxygen salts, whilst metallogenic 
elements form mostly sulphides, arsenides, and_ sulpho-salts. 
General remarks are added on the evolution of the elements. 
L. J.S. 


Dumontite, a new Radioactive Mineral. A. ScHorEp (Compt. 
rend., 1924, 179, 693—695)—This mineral, which occurs in pockets 
of the compact torbernite of Chinkolobwe, in the Belgian Congo, 
forms translucent, ochre-yellow, biaxial, elongated prisms, n>1-78. 
The chemical reactions of the mineral are the same as those of 
dewindtite (A., 1922, ii, 305) and parsonsite. The composition is: 

H,0. UO,. PbO. TeO,. Total. 

5-78 8-65 56-49 27-19 1-01 99-12 
which, neglecting the tellurium, corresponds with the formula, 
2Pb0,3U0,,P,0;,5H,O. The whole of the water is expelled at 
about 300°, and oxygen is lost at above 500°. 7 = 8, 

Alkali Granite and Nepheline Syenites, Canadite, and 
Foyaite, in the Vredefort Mountainland, South Africa. G. A. 
MoLENGRAAFF and A. L. Hatu (Proc. K. Akad. Wetensch. Amst., 
1924, 27, 465—486).—Descriptive. L. J. H. 

Specific Gravities of Minerals and Crystallised Chemical 
Compounds. U. Panicur (Atti R. Accad. Lincei, 1924, [v], 
33, ii, 182—188).—Theoretical considerations. 


Analytical Chemistry. 


Apparatus for the Determination of p,. M. Trine. (Z. 
Elektrochem., 1924, 30, 544—548).—A platinum electrode is fixed 
in a porous cell which is impregnated with a saturated solution of 
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tassium chloride and filled with the standard solution. Sur- 
rounding this diaphragm is a glass tube carrying the annular second 
electrode, also of platinum. The whole is immersed in the solution 
to be tested, and the potential difference is measured by potentio- 
meter. Arrangements for temperature-compensation and for direct 
reading of pq are described. W. A. C. 


Determination of Carbon, Hydrogen, and Nitrogen in 
Organic Compounds. J. Hesiinca (Rec. trav. chim., 1924, 
43, 551—560).—The method depends on the quantitative conversion 
of carbon and hydrogen in organic compounds into carbon dioxide 
and water, respectively, by passing the vapour over manganese 
dioxide at 400° or above. When halogens are present, lead dioxide 
is added to the manganese dioxide, whilst temperature modific- 
ations are made for substances containing sulphur or nitrogen. 
Similarly, manganese dioxide may be used in a Dumas nitrogen 
determination. In the combustion of benzil, it is shown that 
two-thirds of the oxygen comes from the manganese dioxide and 
one-third from the air. It is said that, with halogen compounds, 
the halogen is the true catalyst. [Cf. B., 1924,970.] F.M.H. 


Critical Studies on Methods of Analysis. XIV. Chlorine. 
L. A. Conapon, W. B. Crastree, H. W. L. L. Smiru, and 
M. L. Vewatco (Chem. News, 1924, 129, 302—304, 317—320, 
334—336)—A record of comparative results obtained in the deter- 
mination of chlorine by several different methods. The indirect 
method of adding an excess of silver nitrate and determining the 
excess by titration with thiosulphate gave more accurate results 
when the silver chloride was first removed by filtration, but direct 
titration with silver nitrate, using chromate as indicator, gave 
better results than either indirect method except in the presence of 
ammonium salts, when high results were obtained. A. R. P. 


Potentiometric Determinations with Mercurous Salts. 
C. and H. (Rec. trav. chim., 1924, 43, 874—878).— 
A solution of mercurous perchlorate, prepared by boiling mercuric 
oxide (1 mol.) with concentrated perchloric acid (2 mols.) and 
excess of mercury, gives better results than mercurous nitrate 
solution (Behrend, A., 1893, i, 387) in the potentiometric titration 
of chiorides or bromides with a mercury electrode. The decom- 
position potentials for chlorides (-+-0-32 ¢) and bromides (+-0-29 ¢) 
are too close together to allow of determinations of two halogens in 
the presence of each other. Iodide, cyanide, and thiocyanate can 
be determined when solutions containing these are run into the 
mercurous perchlorate solution. If the procedure is reversed, results 
are obtained for the iodide and thiocyanate which are 0-5—0-8% 
too low, and in the case of the thiocyanate the differences are even 
greater. This is attributed to the greater tendency of mercuric 
as compared with mercurous ions to form complex ions, such as 
HgI,’’. In the case of the iodide, this is shown by the initial pro- 
duction of a dark coloured solution containing free mercury accord- 
Ing to the reaction Hg,”°—>Hg+Hg’’. Cyanides, thiocyanates, 

VOL, CXXVIII. ii. 3 


al 
)- 
), 
l- 
it 
is 
or 
d 
e, 
3; 
ts 
ag 
se 
he 
‘ie 
Lic 
ts. 
pt. 
ts 
30, 
8. 
of 
la, 
at 
nd 
A. 
st., 
sal 
v], 
(Z. 
ced 
of 


ii. 66 ABSTRACTS OF CHEMICAL PAPERS. 


and iodides can be determined more exactly by Kolthoff’s method 
(A., 1923, ii, 873). Chlorides can also be determined by potentio- 
metric titration with mercuric perchlorate solution, the decom. 
position potential being +-0-41 e, but the method cannot be used 
for the determination of mercurous and mercuric mercury in a 
mixture. R. B. 


‘‘Chloramine '’ as a Substitute for Iodine in Chemical 
Analysis. A. Nowi (Chem.-Ztg., 1924, 48, 845—846).— 
““Chloramine T ” (the sodium salt of p-toluenesulphochloroamide), 
behaves like an inorganic hypochlorite except that it is much more 
stable and can be purified by recrystallisation from water. A 
0-1N-solution is suitable for most analytical processes in which 
the much more expensive iodine solution is used; a small amount 
of potassium iodide and starch solution is used as indicator and 
the solution is preferably standardised against arsenic trioxide. 


A. R. P. 


Determination of Nitrogen in Organic Compounds by 
Catalytic Hydrogenation. H. Ter MEULEN (Rec. trav. chim., 
1924, 43, 643—644) —The organic nitrogen compound is heated in 
a current of hydrogen and the mixture of gases passed over 
nickelised asbestos prepared by low-temperature reduction; all 
the nitrogen is reduced to ammonia, which is collected in acid and 
determined volumetrically. 

If the substance contains sulphur or halogens, the hydrogen 
sulphide or halide formed is absorbed in soda-lime. W.E. E. 


Determination of Nitrogen by Kjeldahl’s Method and its 
Modifications. II. P. FLeury and H. Levatrier (J. Pharm. 
Chim., 1924, [vii], 30, 265—272)—The authors’ method (cf. A., 
1924, ii, 273) gives good results in most cases, including pyridine 
derivatives, if the mixture is heated for 14 hours. Nitrates, nitriles, 
oximes, and azo compounds, however, require the addition of 
benzoic acid, and aromatic nitro derivatives and hydrazines and 
their derivatives require the addition of zinc. The benzoic acid 
method gave the best results (96% of the theoretical) for anti- 
pyrine and pyramidone. Semicarbazide and its derivatives require 
for their reduction the addition of both zine and benzoic acid to 
the standard mixture of sulphuric acid, phosphoric acid, and 
potassium sulphate. J.K 


Application of the ‘‘Formol Titration '’ to the Kjeldahl 
Method of Nitrogen Determination. W. S. SHaw (Analyst, 
1924, 49, 558—565).—-The distillation of the colourless solution 
obtained after digestion with acid in the Kjeldahl method may be 
eliminated by titrating an aliquot portion of the neutralised, 
reacidified, boiled, and reneutralised solution to which a definite 
quantity of formaldehyde of known acidity has been added, with 
standard sodium hydroxide solution. [Cf. B.,1925,30.] D.G. H. 


Pemberton-Neumann Method for the Determination of 
Phosphorus. M. B. Ricuarps and W. GoppEN (Analyst, 1924, 
49, 565—572)—-The main sources of error were found to be 
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(1) variation in the volume of standard alkali used to dissolve the 
precipitate (1—2 c.c. excess gave the best results); (2) carbon 
dioxide absorbed by the alkali used to dissolve the ammonium 
phosphomolybdate precipitate may not all be expelled, and to 
effect this it is necessary to boil with excess of acid before the 
final titration; (3) the factor used. Assuming the formula of the 
precipitate to be (NH,)3P0,,2MoO, the factor is 0-001365. [Cf. 
B., 1925, 30.] D. G. H. 


Detection of Ortho-, Pyro-, and Meta-phosphate Occurring 
Together, and in Presence of Sodium Fluoride. J. H. pE BoEr 
(Chem. Weekblad, 1924, 21, 561—566).—A 1° solution of luteocobalt 
chloride gives a distinct cloudiness with a 0-01°% metaphosphate 
solution; with stronger solutions, an amorphous precipitate, which 
does not settle, and is not arrested by filter-paper, is obtained. 
Pyrophosphate gives no precipitate in dilute solutions, but a char- 
acteristic crystalline precipitate is obtained, after seeding, with a 
005% solution; this, unlike the metaphosphate precipitate, dis- 
solves in dilute acetic acid. Orthophosphate gives no precipitate, 
even in 5% solution. Small quantities of pyrophosphate may be 
detected by means of zinc or copper sulphate in presence of acetic 
acid; ortho- and meta-phosphates under these conditions give 
precipitates only when present in large quantities. Orthophosphate 
is detected by means of silver nitrate or ammonium molybdate ; 
the latter test is extremely sensitive and specific. 

In presence of fluorides, metaphosphate may be detected as before ; 
the phosphates are then separated by means of silver nitrate, and 
zinc or copper sulphate is employed to test for pyrophosphate. 
te is detected as above, thorium nitrate being also 

ed. S. 1. L. 


Physico-chemical Analysis, by Conductivity, of Vegetable 
Ash. I. Determination of Phosphoric Acid. L. DEsHUSSES 
and J. Dresnusses (Helv. Chim. Acta, 1924, 7, 681—688).—Phos- 
phoric acid in vegetable ash can be quickly determined with an 
accuracy of 1—2% by titrating the acid extract of the ash with 
uranyl nitrate solution in the presence of ammonium acetate, the 
end-point being determined by a conductivity method similar to 
that used by Dutoit et Duboux (“‘ L’Analyse des Vins par Volumétrie 
phys. chim.,”’ 1912). The amount of ammonium acetate added is 
regulated by the amount of acid present. H. T. 


Preparation of the Magnesium Ammonium Phosphate 
Precipitate for the Determination of Phosphoric Acid or of 
Magnesia. B. Scumirz (Z. anal. Chem., 1924, 65, 46—53).—As 
a result of investigation into the best method of producing a pre- 
cipitate of magnesium ammonium phosphate free from trimag- 
nesium phosphate and from tetrammonium magnesium diphosphate, 
the following procedure is recommended for the determination of 
phosphoric acid. The slightly acid solution is treated with mag- 
hesia mixture, ammonium acetate, and a few drops of phenol- 
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phthalein. After heating to incipient boiling a 2-5% solution of 
ammonia is allowed to drop in slowly from a burette while the 
liquid is stirred until it becomes turbid; stirring is continued until 
the precipitate becomes crystalline, ammonia is added until the 
solution becomes pink, and the whole is allowed to cool. Con. 
centrated ammonia solution equal to one-fifth the volume of the 
liquid is added and the mixture is stirred for a few minutes and 
filtered on a Neubauer crucible. The precipitate is washed with 
ae ammonia, then with alcohol, ignited at 1000° for 30 minutes, 
cooled, and weighed. [Cf. B., FEB.] A.R. P. 


Removal of Phosphates in Systematic Qualitative Analysis. 
L. J. Curtman, C. Marauiies, and W. PLECHNER (Chem. News, 
1924, 129, 299—301, 315—317).—Instead of the usual procedure 
of precipitating the phosphoric acid as ferric phosphate, pre- 
cipitation as zirconium phosphate is recommended. The solution 
is treated in succession with ammonium chloride, zirconium oxy- 
chloride, and ammonia until alkaline, boiled for 2 minutes, acidified 
with hydrochloric acid, and again boiled and filtered. If only 
small amounts of phosphoric acid are present a little fine asbestos 
added to the solution aids in filtering the zirconium phosphate. 
Excess of zirconium is found with the aluminium in the subsequent 
separation and may be removed by digestion of the mixed pre- 
cipitate with sodium hydroxide. A. R. P. 


Separation of Arsenic and Antimony by Distillation. 
F. L. Haun and H. Wotr (Ber., 1924, 57, [B], 1858—1860)— 
Complete separation of arsenic from antimony by distillation of 
solutions of the chlorides can be effected if the distilling flask is 
placed on an asbestos board pierced with a small hole and heated 
with a small flame which touches only that portion of the glass 
which is invariably covered by liquid. The operation is tedious 
and requires great care. A rapid and quantitative separation is 
obtained, however, if the flask is provided with a fractionating inset 
which is figured in the original. H. W. 


Invert-sugar as a Reagent for Boric Acid Determinations. 
G. vaN B. Gitmour (Analyst, 1924, 49, 576—577).—The reagent is 
prepared by inverting commercial granulated sugar with sulphuric 
rather than hydrochloric acid, since the small quantities of chloride 
present in the latter case would interfere with sodium chloride 
determinations which, in the case of butter and margarine, are 
frequently made on the same solution. [Cf. B., 1925, * fs 


Qualitative and Quantitative Analysis of Sodium Di- 
thionate. F. M. Lirrerscurrp and H. Lowennem (Chem.-Zig., 
1924, 48, 881—883).—The ordinary crystallised sodium dithionate 
contains 2H,0; specimens with 5H,O are sometimes found and an 
unstable form with 6H,O undergoes efflorescence to the stable form 
with 2H,O at the ordinary temperature. Water of crystallisation 
is determined by drying at 60° for 1} hours and finally at 100 
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for ; hour. The pure salt should show no reaction for sulphate, 
sulphite, chloride, or carbonate. In testing for iron and other 
metallic bases care should be taken not to boil the salt with strong 
acids owing to liberation of sulphur dioxide. When heated at 
250° or to low redness, the whole of the sulphur dioxide is expelled, 
leaving a residue of sodium sulphite. This residue should be 
examined for purity and freedom from sulphite and carbonate. 
If during heating a sublimate of sulphur is formed or if the salt 
turns brown or black, it is impure. A method is described whereby 
the sulphur dioxide is expelled in a current of carbon dioxide as 
when conducting a combustion analysis of organic materials. The 
sulphur dioxide is absorbed in standard iodine solution and deter- 
mined by titration of the latter. J. F. B. 


Precipitation of Calcium Oxalate in the Presence of 
Ammonium Citrate. W. F. Jakxés (Roczniki Chemji, 1923, 
3, 308—324).—The precipitation of calcium in the form of oxalate 
has been examined with special reference to the inhibiting action 
of citrates. It is found that the latter appreciably increase the 
solubility of calcium oxalate, more especially in the presence of 
free ammonia, this effect being attributed to the formation of 
complex calcio-citrate ions; the tribasic citrate ion is mainly 
responsible for complex formation. The complete precipitation of 
calcium is nevertheless possible if a sufficient excess of ammonium 
oxalate is used. The shape of the precipitation curve indicates 
that the process takes place in two phases corresponding with two 
hydrates of calcium oxalate; the principal constituent obtained at 
40° is one containing 2-5H,O, whilst the remainder is the mono- 
hydrate which is precipitated towards the end of the reaction. 
The former of these is coarsely granular and easily filtered and is 
probably well adapted to the determination of calcium, as it will 
not tend to form isomorphous mixtures with magnesium oxalate. 

G. A. R. K. 


Contradictions and Errors in Analytical Chemistry. V. 
Precipitation of Magnesium Ammonium Phosphate from 
Solutions containing Aluminium. F. L. Haun and S&. 
ScHEIDERER (Ber., 1924, 57, [B], 1854—1858).—The simultaneous 
presence of tartaric acid and aluminium can not only delay, but may 
also actually prevent the precipitation of magnesium as magnesium 
ammonium phosphate. Magnesium if present in small amount 
(about 1%) in aluminium alloys cannot therefore be determined 
in this manner. Separation of magnesium from aluminium and 
zine is effected by the use of an excess of alkali hydroxide; the 
precipitate is contaminated with zinc and aluminium, but is so 
far enriched in magnesium that a quantitative separation is brought 
about by redissolution and subsequent precipitation by ammonium 
sulphide. H.W. 


Volumetric Determination of Zinc. E. Bryne (Bull. Soc. 
chim. Belg., 1924, 33, 507—516).—Various modifications of Schaff- 
her's method of titrating zinc in ammoniacal solution with sodium 
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sulphide are discussed. To obtain satisfactory results, a com. 
pensatory method is necessary. The amounts of ammoniacal salts 
are important, as is the density of the ammonia, which should be 
0-92. Various passages in Olivier’s pamphlet (1921) on the Vieille 
Montagne method are commented on. [Cf. B., 1924, —~ 


Volumetric Determination of Zinc. K. KrEPer (Chem.-Zig., 
1924, 48, 893).—An excess of standard sodium sulphide solution is 
added to the ammoniacal zine solution, the mixture is heated and 
the precipitate filtered off. The filtrate is cooled, acidified with 
acetic acid, and titrated with iodine. [Cf. B., 1925, me 


Co-ordination Studies on the Analytical Behaviour of 
Heavy Metal Sulphides. F. Fria [in part with F. Paverka 
and R. ScHACHERL| (Z. anal. Chem., 1924, 65, 25—46).—The chief 
characteristics of the heavy metal sulphides are their very pro- 
nounced colour, great insolubility, and ability under certain con- 
ditions to carry down with them sulphides of other metals which 
are normally soluble. The freshly-precipitated sulphides are much 
more soluble than those which have aged for some time and are 
capable of forming compounds with other metallic salts, such as 
(HgS).,HgCl,, whilst some double sulphides of the types FeS,NiS 
and TI,S,2CuS are known. These phenomena may be explained 
by assuming that the precipitates formed by addition of a soluble 
sulphide to a salt of a heavy metal are polymerides of the single 
sulphide and that on ageing the polymerides become more complex; 
in all cases, the formation of these complexes is due to the sub- 
sidiary valencies of sulphur. Further investigations on the nature 
of heteropolysulphides have led to the discovery of many new 
examples of which the following are the best defined : nickel sulphide 
co-precipitated with lead sulphide is appreciably soluble in 1 : 10- 
hydrochloric acid, but in the absence of lead sulphide absolutely 
insoluble; manganese sulphide is readily soluble in acetic acid, 
but digestion with acetic acid of a mixture of zinc and manganese 
sulphides that have been precipitated together leaves a residue of 
zinc sulphide that may contain up to 24% of manganese; cadmium 
and manganese sulphides precipitated together by ammonium 
sulphide yield the compound 2MnS,3CdS; mercuric sulphide, 
precipitated from acid solutions containing zinc, usually contains 
2—3°%, of zinc, or precipitated from very strongly acid chloride 
solutions containing cadmium, may contain as much as 60% of 
the total cadmium present. Precipitated together with manganese 
sulphide by means of ammonium sulphide, it gives the compound 
2HgS,Mn8S, which does not yield all its mercury to sodium sulphide 
or its manganese to acetic or 1: 1-hydrochloric acid. A further 
type of co-ordination complex is exemplified by the polysulphides 
of the metals; molybdenum polysulphide is prepared by treating a 
boiling mixture of ammonium molybdate and yellow ammonium 
sulphide with sulphuric acid and extracting the free sulphur from 
the precipitate by means of bromocamphor which leaves a dark 
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brown residue of MoS,-S,. This sulphide is readily formed by 
passing hydrogen sulphide into a molybdenum solution containing 
free iodine, and this procedure obviates the necessity of heating the 
liquid under pressure to obtain complete precipitation. 

The above facts show that under certain conditions the sodium 
sulphide procedure of qualitative analysis may fail to reveal the 
presence of some elements, whilst others may appear in the wrong 
place. Even the ordinary hydrogen sulphide method fails to effect 
a complete separation of, for example, mercury from zine and 
cadmium and tin from cobalt. A. R. P. 


Analytical Separation of Rare Earths from Uranium. 
Alkali Uranylsalicylates. G. Cannreri and L. FERNANDES 
(Gazzetta, 1924, 54, 770—773).—Hauser’s modification of the oxalate 
method for separating rare earths from uranium (A., 1908, ii, 987) 
yields inaccurate results, but a satisfactory separation may be 
effected by conversion of the uranium into uranylsalicylic acid. 

The uranylsalicylates have the formula UO,(-O-C,H,CO,R)», 
and are moderately stable, the uranium not being detectable by the 
ordinary reagents, including concentrated alkali hydroxide solution. 
The sodium (+9H,O) and potassium (+10H,O) salts form orange- 
red needles; the ammonium salt (+13H,O) was also prepared. 
[Cf. B., 1925, 54.] 


Separation of Gallium. E. H. Swirr (J. Amer. Chem. Soc., 
1924, 46, 2375—2381).—Gallium may be separated from many metals 
with which it occurs (e.g., lead or indium, but not iron) by extraction 
with ether of a solution in 5—6N-hydrochloric acid. The most 
efficient extraction occurs when 5-5N-acid is used. Gallium does _ 
not volatilise when solutions of the chloride are evaporated. It 
may be separated from iron as follows. Sodium hydroxide, not 
less concentrated than 0-3N, is added in slight excess to the solution 
in hydrochloric acid, the mixture is boiled for 2 minutes, cooled, 
and the precipitated iron hydroxide filtered off. The filtrate is just 
acidified with 6N-hydrochloric acid, diluted to 100 c.c., and the 
gallium precipitated by boiling for 2 minutes with 5 c.c. of 3N-am- 
monium acetate. In a neutral or slightly acid solution, the metal 
is completely precipitated with the iron. A detailed procedure is 
given for the detection of gallium based on the above method; it 
can also be used for obtaining pure gallium salts from natural 
materials. 


Hahn's Iron Titration Method and Rosenmund’s Modi- 
fication Thereof. E. Rupr (Apoth. Zig., 1924, 39, 422—423; 
from Chem. Zentr., 1924, ii, 512)—The success of Hahn and 
Windisch’s iron titration method (A., 1923, ii, 262) depends on the 
purity of the thiosulphate solution; an increase in the amount of 
potassium iodide is frequently but not invariably of value. At 
present the usefulness of the method is limited. F. A. M. 


Prussian-blue Reaction. KE. (Pharm. Zentralh., 
1924, 65, 693—694).—The presence of even small amounts of am- 
monium chloride hinders or entirely prevents the formation of 
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Prussian-blue in the usual test for small amounts of cyanide. In 
such cases the solution should be distilled with boric acid and the 
distillate tested as usual. [Cf. B., 1925, 40.] A. R. P. 


Determination of Nickel by means of Dimethylglyoxime in 
Presence of Iron and Cobalt. J.G. WEELpENBURG (Rec. trav, 
chim., 1924, 43, 465—473).—Tartaric and citric acids interfere with 
the determination of nickel by means of dimethylglyoxime in presence 
of iron and cobalt, the results obtained being too high. This is due 
to the simultaneous precipitation of an iron—cobalt—dimethy]. 
glyoxime compound of the formula FeCoC,,H,,0,N,. The pro- 
perties of this substance are described and compared with those of 
the nickel compound. A method of determining nickel under the 
stated conditions is based on the reduction of the solution by 
warming with sodium hydrogen sulphite or sulphurous acid until 
the yellow colour of ferric iron has disappeared. Sodium hydroxide 
is then added until a permanent precipitate is formed; this is 
dissolved in a few drops of hydrochloric acid. To avoid atmospheric 
oxidation, the solution is treated with a reducing agent and diluted 
until not more than 0-1 g. of metal per 100 c.c. is present. Excess 
of dimethylglyoxime and a few g. of sodium acetate are added. 
The precipitate is allowed to settle, filtered, washed with dilute 
sulphurous acid, then with water, dried at 110—120°, and weighed. 
If the amount of iron and cobalt present is equal to or less than 
that of nickel, the quantity of dimethylglyoxime corresponding with 
the latter is sufficient, otherwise excess must be added. H.J.E. 


Ignition of Precipitates. II. Conversion of Molybdenum 
Sulphide into Oxide and the Volatility of Molybdenum 
Trioxide. P. H. M.-P. Brinton and A. E. Stroppren (J. Amer. 
Chem. Soc., 1924, 46, 2454—2457)—Molybdenum trioxide is non- 
volatile below 500° and volatilises only very slightly between 500° 
and 600°. Hence the conversion of molybdenum trisulphide into 
the oxide in analysis may be carried out by heating the sulphide 
precipitate with the filter-paper at 600° in a crucible suspended in 
an improvised air-muffle, consisting of a large crucible with a disc 
of asbestos in the bottom. 8. K. T. 


Determination of Uranium in Carnotite. P. H. M.-P. 
Brinton and R. B. Exxestap (Ind. Eng. Chem., 1924, 16, 1191— 
1192).—A rapid method of moderate accuracy for the determination 
of uranium in its ores depends on the fact that iron, vanadium, 
and the excess of lead used for precipitating the latter can be 
removed in one operation with lead nitrate and ammonium car- 
bonate by precipitation under slight pressure. Any lead still in 
solution is removed as sulphide, the uranium precipitated as 
ammonium diuranate, and the precipitate freed from aluminium 
in the usual way. C. I. 


Potentiometric Determination of Vanadium, Chromium, 
and Iron in Presence of each other and its Application to 
Steel Analysis. I. M. Korrnorr and O. TomiceK (Rec. trav. 
chim., 1924, 43, 447—456).—Whereas vanadic acid is reduced to 
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vanadyl! salt and chromic acid to chromic salt by a ferrous salt in 
acid solution, only the vanadyl ion is oxidised to vanadic acid on 
titration with permanganate. The determination is most advan- 
tageously carried out at 70—-80°. The method may be applied to 
the potentiometric determination of chromium and vanadium in 
presence of one another and details are given of the experimental 
method of determining vanadium and chromium in steel. [Cf. 
B., 1924, 969.] H. J. E. 


Iodometric Determination of Vanadium. A. E. STopPeEt, 
C. F. Stpengr, and P. H. M.-P. Briytron (J. Amer. Chem. Soc., 
1924, 46, 2448—2453)—The vanadium in a concentrated neutral 
solution of a vanadate may be accurately determined by adding to 
10 c.c. an equal volume of 6N-mineral acid (e.g., hydrochloric or 
sulphuric, but not acetic acid) and a few grams of potassium iodide 
and then, after considerable dilution, titrating with standard thio- 
sulphate solution. The liberated iodine is exactly equivalent to 
the reduction of the vanadium to the quadrivalent vanadyl stage. 
The operations must be conducted without undue delay. To ensure 
all the vanadium being in the quinquevalent condition, it should be 
previously oxidised with alkaline hydrogen peroxide solution, the 
excess of the latter being destroyed by boiling. Small quantities 
of molybdenum do not interfere if phosphoric acid is used for the 
mineral acid, but the presence of tungsten causes low results. 
Uranium must be absent. 8. K. T. 


Bismuth. I. Determination cf Bismuth. L. Ktrruy and 
H. MULLER (Biochem. Z., 1924, 147, 377—-384).—A method for the 
determination of bismuth suited to biological application is 
described. The bismuth is precipitated from neutral solution as 
the phosphate by addition of a known excess of diammonium 
hydrogen phosphate, and, after 1 hour, is separated by centrifuging. 
The excess of phosphate is then determined by colorimetric compari- 
son with a standard solution, utilising the blue colour which develops 
on adding molybdic acid, quinol, and sodium carbonate. The 
excess of phosphate may also be determined by titration with 
0-1M-bismuth nitrate solution, using potassium iodide, which gives 
a yellow colour with bismuth nitrate, as an internal indicator. 


J.P. 


Boiling-point Correction Chart for Normal Liquids with 
Special Application to Petroleum Products. W. H. BanLKE 
and R. E. Winson (Ind. Eng. Chem., 1924, 16, 1131—1132).— 
Where distillations of unassociated paraffin hydrocarbons are made 
at temperatures which vary from those at which the b. p. are 
required, the necessary corrections may be made from the given 
chart prepared from accurate vapour pressure observations. 

D. G. H. 


Analysis of Naphthalenesulphonic Acids and Naphthalene. 
W. 8S. Catcort, F. L. Eneuisn, and F. B. Downtne (Jnd. Eng. 
Chem., 1924, 16, 1190; cf. A., 1924, ii, 208).—Manipulative details, 
omitted in the previous paper, are given for the determination of 
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the naphthalene carbon by oxidation of the naphthalene residue 
to phthalic anhydride, and of the sulphonic acid sulphur by isol- 
ation of the soluble barium sulphonates and gravimetric determin. 
ation of barium. [Cf. B., 1924, 1007.] W. A.S. 


Determination of Anthracene in Anthraquinone. H. F. 
Lewis (Ind. Eng. Chem., 1924, 16, 1184).—When a solution of 
anthracene in “oleum”’ is heated, charring takes place, but a 
similar solution of anthraquinone remains yellow. The anthra- 
quinone containing anthracene is dissolved in “10% oleum” 
heated at 150°, then poured into water and filtered. The colour 
of the filtrate is compared with those of solutions of potassium 
dichromate and cobalt chloride, standardised against prepared 
mixtures of anthracene and anthraquinone. An accuracy of 
0-1%, up to 7% of anthracene, is claimed. W. A. S. 


Determination of Invert-sugar by the Reduction Titration 
Method in Liquids containing Sucrose. M. A. H. van DEN 
Hout, P. A. and A. L. van ScHERPENBERG (Chem. 
Weekblad, 1924, 21, 578—582).—The possible errors in Schoorl’s 
method have been investigated. Sucrose reduces Fehling’s solu- 
tion, but the extent of the reduction is at first constant and finally 
diminishes with increasing concentration of sucrose. The concen- 
tration of the Fehling’s solution markedly affects the results. The 
previous history of the flasks employed is also a factor, constant 
results being obtained only after boiling out with sodium hydroxide 
and washing; the hydrogen-ion concentration of the distilled water 
used for dissolving is of influence, so that this should be made 
alkaline before use. The time of boiling has little effect, but cooling 
should be as rapid as possible. The amount of potassium iodide 
added and the time elapsing after acidification before titration 
both affect the results. The quantity of starch used should be 
constant. Salts, and especially those of the alkaline earths, have 


some influence; the latter should be removed as wemnae” i, 


Determination of Starch using Malt. T. Curzaszcz (Z. 
Unters. Nahr. Genussm., 1924, 48, 306—311).—The starch contain- 
ing grist is heated with water at 106°; the hydrogen-ion concen- 
tration is then adjusted to about pg 5, and the mash cooked in an 
autoclave. It is then cooled to 70°, malt extract is added, and a 
temperature of 65° to 70° is maintained until the liquid and grist 
cease to give a colour reaction with iodine. After cooling and 
diluting, a portion of the filtrate is hydrolysed with hydrochloric 
acid, neutralised with sodium hydroxide, and the reducing power 
determined by the usual methods. The determination is made 
on duplicate samples, the first being used for the iodine test during 
diastatic action. Correction is made for the malt — ‘/. 2 


Determination of Copper Value of Celluloses. E. BrnEscH 
(Chem.-Zig., 1924, 48, 861)—Following the method described by 
Adanti (A., 1916, ii, 155), 3—4 g. of cellulose are placed in a | litre 
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Erlenmeyer flask with 50 c.c. of Fehling’s solution, washed down 
with 50 c.c. of water. Boiling is continued for 15 minutes, 
the mouth of the flask being covered with a glass dish; the mass 
is then collected under suction in a small Biichner funnel on a double 
layer of ‘‘ quantitative ”’ filter-paper. It is washed until free from 
Fehling’s solution, then transferred together with the filter-paper 
to a large beaker, using 100 c.c. of water. Oxidation is effected 
by the addition of 25 c.c. of a solution of 10 g. of ferric ammonium 
sulphate in 10% sulphuric acid until the previously red _filter- 
paper is completely colourless. The liquid is filtered off through 
the same funnel and the mass washed six or seven times with 
50 c.c. of water by decantation until free from iron. The amount 
of ferrous salt in the filtrate is titrated with permanganate at a 
temperature above 50° and the result corrected by a control titration 
of 25 c.c. of the same iron alum solution diluted with 200 c.c. of 
water. J. ¥. B. 


Determination of Tartaric Acid by Precipitation as Calcium 
Tartrate. M. Frangois and C. Lormanp (J. Pharm. Chim., 
1924, [vii], 30, 276—283).—Gravimetric determination of tartaric 
acid as the calcium salt (cf. A., 1923, ii, 129) is directly applicable 
to cream of tartar, potassium sodium tartrate, complex lithium 
mixtures containing tartaric acid, and potassium borotartrate. 
With tartar emetic, the antimony must first be eliminated, pre- 
ferably with hydrogen sulphide. With potassium ferric tartrate, 
the iron should be removed, either as sulphide by the addition of 
ammonium sulphide and acetic acid, or as basic ferric acetate. 

J. K. 


Determination of Citronellal in Citronella Oil. J. Dupont 
and L. LaBaAuNE (Amer. Perf. Essent. Oil Rev., 1924, 19, 257— 
258).—By acetylation with acetic anhydride and sodium acetate, 
the total quantity of compounds capable of acetylation is obtained. 
Acetylation is then effected on the oil remaining after treatment 
with hydroxylamine hydrochloride and sodium carbonate. The 
difference between the acetylation values is an indication of the 
citronellal content. CHEMICAL ABSTRACTS. 


Determination of Cineole in Essential Oils by Cocking’s 
Process. L. S. Casu and CU. E. Fawsirt (J. Proc. Roy. Soc. N.S. 
Wales, 1923, 57, 157—159).—Cocking’s method (A., 1920, ii, 645) 
gives more accurate results than other methods provided the oil 
contains at least 65% of cineole. Cineole was added to various 
eucalyptus oils to give a content of 65—95°%% of cineole, and f.p.— 
Specific gravity curves were drawn. It is concluded that the 
cineole content of an oil should be capable of determination with a 
maximum error of 2%. W. TF. 


Phenolphthalin as a Reagent for Hydrocyanic Acid. J. 
Stamm (Arch. Pharm. Chem., 4, 18; from Chem. Zentr., 1924, ii, 
515).—Alkaline phenolphthalin solution (2 drops in 5 c.c. of water) 
is a sensitive reagent for hydrocyanic acid or hydrogen peroxide 
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and can be utilised, in the absence of oxidisi ents, for detecti 
hydrocyanic acid. F. A. 


Fluorescin as a Reagent for Hydrocyanic Acid. J. Sraum 
(Arch. Pharm. Chem., 4, 25; from Chem. Zentr., 1924, ii, 515~— 
516).—Fluorescin is oxidised to fluorescein by hydrocyanic acid in 
alkaline solution and in presence of very dilute copper sulphate, 
On adding to 4 c.c. of very dilute potassium cyanide solution, the 
same volume of the reagent (0-00025% of fluorescin) and 2 drops of 
1 : 2000 cupric sulphate, a brilliant green fluorescence is shown at 
once. ‘The reagent is prepared by dissolving fluorescein in alcoholic 
aqueous sodium hydroxide solution and heating with zinc dust 
on the water-bath until decolorised, followed by dilution with 
aqueous alcohol. After keeping in the dark for 12 hours, the 
solution is filtered and suitably diluted. Other oxidising agents 
besides hydrocyanic acid also give the reaction. F. A. M. 


Micro Determination of Carbamide and Ammonium Salts 
by Titration with Hypobromite. B. PonorecKka-Levesz (Bull. 
Soc. Chim. biel., 1924, 6, 773—787).—Carbamide and ammonium 
salts may be determined by micro methods in which the sodium 
hypobromite used in decomposing these compounds is measured 
by iodometric titration in cold, or by alkalimetry in hot solutions, 
The former process is recommended for determining ammonia in 
the micro Kjeldahl method, the method being applied direct to 
the neutralised product from the acid digestion, thus eliminating 
the necessity of distillation. a. 


Analysis of Cyanamide in its Calcium Compound. R. 
Fossr, P. Haaenz, and R. DuBois (Compt. rend., 1924, 179, 
408—410)—The cyanamide is hydrolysed by means of dilute 
nitric or hydrochloric acid and a portion of the resulting solution, 
made slightly alkaline with ammonia and diluted to known volume, 
is treated with methylxanthydrol in presence of acetic acid. The 
xanthylcarbamide thus formed is dried and weighed. UH. J. E. 


Influence of Colloids in the Reductase Test. A. I. VirTANEN 
(Z. Unters. Nahr. Genussm., 1924, 48, 141—151).—The influence of 
colloidal adsorption of the methylene-blue on the rate of reduction 
in milk was examined by means of a series of tests under different 
colloidal conditions. Decrease of the adsorption surface by 
coagulation by electrolytes caused no decrease in the time of reduc- 
tion, nor was the time increased by the addition of normal milk 
colloids in the form of condensed milk and cream. A considerable 
decrease in the rate of reduction was obtained in the presence of 
foreign colloids, especially in the case of gelatin. Increase of the 
continuous phase by addition of water up to 20% had no influence. 
(Cf. B., 1924, 960.] G. S. W. 
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General, Physical, and Inorganic Chemistry. 


The Displacement Law of Arc and Spark Spectra. W. F. 
Meacers, C. C. Kress, and F. M. Watters, jun. (J. Opt. Soc. 
Amer., 1924, 9, 355—374).—A review of the laws which have been 
found to govern the structures of practically all spectra is given, 
and illustrated by six tables, including the multiplets of Sc*, Tit, 
V+, Cr+, Mn*, and Fe*. The work of the Bureau of Standards on 
spark spectra is shown to prove the displacement law of Kossel 


Spectrum Regularities for Scandium and Yttrium. W. F. 
Meacers (J. Washington Acad. Sci., 1924, 14, 419—430).— 
Examples of multiplets in the arc and spark spectra of scandium 
and yttrium are given. The doublets in the spectrum of Sc I, 
triplets in the spectrum of Se II, doublets in the spectrum of Y I, 
triplets in the spectrum of Y II, Zeeman effect for Y I and Y II 
are classified in tables. C. W. B. 


Intensity Measurements in Flame Spectra. C. E. BLEEKER 
and I. A. Boncers (Z. Physik, 1924, 27, 195—-202).—-A comparison 
has been made of the relative intensities of the lines of the diffuse 
and sharp series of rubidium and cesium when excited in flames of 
different temperatures and with various concentrations of metallic 
chlorides in the flames. The intensity relations are unaffected by 
such changes, and the intensities of each pair of lines composing a 
doublet are also uniformly in the ratio 1 : 2. S. B. 


Doublets of the Alkali Metals. F.J. pz Wisniewski (Compt. 
rend., 1924, 179, 1316—1317).—A formula, Ay=a,/n*® . (1—0-5/n), 
is given for the width of the successive doublets in the principal 
series. This is simpler than that previously given (Physikal. Z., 
1923, 24, 294). Ay is the difference in frequency of the two lines 
of the doublet, » the numerical order of the doublet (Thitz’s notation), 
and «, a constant for each element. Calculated and observed 
values are given, showing good agreement. L. L. B. 


Line Spectrum of Nitrogen. F. CrozEe (Compt. rend., 1924, 
179, 1603—1605; cf. A., 1914, ii, 600).—The lines emitted by N+ 
as distinct from neutral N and N*+ have been resolved by the aid 
of the Zeeman effect. Although the complete N+ spectrum cannot 
yet be laid down, there is evidence of series of simple lines and of 
three series of terms with triple multiplicity disclosed by the presence 
of multiplets of the types ps, pd, df, pp’, dd’, p'd’, PP. ee ‘ 


Low-voltage Arc Spectra of Copper. A. G. SHENSTONE 
(Nature, 1924, 114, 934).—The absorbed lines of copper vapour are : 
3247-55, 3273-97, 2492-14, 2441-63, 2244-24, 2225-67, 2165-06, and, 
with slight uncertainty, 2181-68, 2024-33 A. A. A. E. 

VOL. CXXVIII. li. 4 
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Spark Spectrum of Iron in the Schumann Region. L. and 
E. Biocu (Compt. rend., 1924, 179, 1396—1399).—The spark 
spectrum of iron in the region 1855—1505 A. was re-examined : 
253 lines are recorded, more than half of which are new. The lines 
of carbon and nitrogen given by Simeon and by Hopfield and 
Leefson were used as primary and the lines of aluminium as second- 
ary standards. The absolute precision is not greater than that 
of the standards, i.e., 0-2 A., but the differences between successive 
lines are accurate to a few hundredths of this unit. a 


Ultra-violet Spectrophotometry. T. R. Merton (Proc. Roy. 
Soc., 1924, A, 106, 378—384).—A method is described for the 
preparation of optical “‘ wedges” of platinum, by the cathodic 
sputtering of the metal on to a quartz plate in a vacuum. These 
may be used for spectrophotometry throughout the range of the 
quartz spectrograph, in the same manner as wedges of neutral- 
tinted glass are used in the visible. 


Absorption Measurement in the Ultra-violet by Photo- 
graphic Photometry. H. Ley and F. VoLBert (Z. wiss. Phot., 
1924, 23, 41—51).—The photometric method of Henri gives satis- 
factory results agreeing with those of an independent method (A., 
1923, ii, 519). The plate factor is practically independent of the 
wave-length of the light within the region studied (3900—2300 A.) 
and the extinction coefficient, «, is independent of the intensity of 
the light. L. J. H. 


Irregularity of the L«-Doublet in the X-Ray Spectra. B. B. 
Ray (Phil. Mag., 1924, [vi], 48, 707—711).—Measurements were 
made of the change in the wave-length of the L-doublet of the 
elements of atomic numbers between 41 and 92. When these 
differences were plotted against the atomic numbers, changes of 
slope were obtained in the regions Pd (46), Ce (58), and La (71), 
results which in a general way support the Bohr theory. Calculations 
made on the La«-doublet show that both lines undergo similar 
changes, pointing to a similarity between the two orbits (cf. Landé, 
A., 1924, ii, 511). H.T. 


Déppler Effect of Arc and Spark Lines. H. Krerrr 
(Physikal. Z., 1924, 25, 352—366).—A summary cf the work done 
in this field up to date. L. J. H. 


Déppler Effect in Canal Rays of Hydrogen. H. KRerrt 
(Ann. Physik, 1924, [iv], 75, 513—520).—Supplementary to pre- 
vious work (this vol., ii, 3). Additional observations have been 
made on the Déppler effect of Hg. The intensity distribution of 
the Déppler effect is not the same immediately in front of the 
cathode as at some distance behind it. Probably the canal rays 
are not yet in equilibrium at the cathode. Addition of oxygen to 
the discharge space reduces the range of velocities to which the 
Doppler effect is limited, but the addition of nitrogen produces no 
effect. With increasing current strength, the maximum velocity 
decreases. Variations also take place in the intensity maxima. 
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If a spark gap be introduced in circuit with the discharge tube a 
strengthening of the intensity maximum at higher velocity, due to 
accelerated atoms, takes place. M. S. B. 


Paschen-Back Effect in Hydrogen. H.FaLKENHAGEN (Z. 
Physik, 1924, 28, 1—10).—A theoretical discussion of the changes 
in the Zeeman pattern of the Balmer lines with the application of 
very intense magnetic fields. S. B. 


Inverse Stark Effect in Sodium Vapour. R. LADENBURG 
(Z. Physik, 1924, 28, 51—68).—The effect of an intense electrical field 
on the D-line absorption of sodium vapour has been studied, under 
the dispersion of a Lummer-Gehrcke plate. The construction of 
a sodium vapour lamp, designed to emit the D-lines without self- 
reversal, is described. The light from this lamp passed between 
two plane electrodes maintained at potential differences of up to 
160,000 volts/em., and the space between the electrodes contained 
sodium vapour at pressures of the order of 10° mm. Observations 
in directions perpendicular to the lines of force showed that the 
electrical field shifted both absorption lines equally to the red. 
The shift of the parallel component of D, is greater than that of 
the perpendicular component and is 0-025 *A. for 160 ,000 volts/em. 
It is proportional to the square of the field strength. The Stark 
effects here recorded are in agreement with those predicted by the 
Bohr theory for non-hydrogenic orbits when the applied external 
field is small in comparison with the atomic fields. S. B. 


Absorption of Cathode Rays in Aluminium Foil. H. M. 
TERRILL (Physical Rev., 1924, 24, 616—621)—Between 18 and 
52 kv., Lenard’s equation, I/J,—¢e, where x is the thickness of 
the aluminium, holds. Within the range of velocities, 8-09— 
12-23 x 109 cm./sec., the values of a@ are given by Thomson’s 
approximate expression, av'=0-268 x 10%, where v is the mean of 
the velocities before and after penetrating the foil. A. A. E. 


[Intensity and Distribution of] Light Emission from the 
Striated Discharge. R. SEELIGER and J. Oxuso (Physikal. Z., 
1924, 25, 337—342). L. J. H. 


[Theory of the Diffusion of Positive and Negative Ions 
to the Walls of a Discharge Tube.] W.Scuorrxy (Physikal. Z., 
1924, 25, 342—348). L. J. H. 


Energy Consumption in Ionisation by X-Rays of Different 
Wave-leneths. L. Grepe and L. KrinscesmMann (Z. Physik, 
1924, 28, ‘91—94).—Measurements have been made of the energy 
in the form:-of X -rays of different wave-lengths required to produce 
a given degree of ionisation in air. It is found that the ratio 
energy /ionisation decreases exponentially with increasing wave- 
length of the X-rays. S. B. 


Mobility of Actinium Active Deposit Ions. H. A. Ertxson 
(Physical Rev., 1924, 24, 622—626; cf. this vol., ii, 6)—When 
actinium active deposit ions aredrawn through a stream of air between 
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two metal plates maintaining an electric field of more than 100 volts/ 
cm., two depositions are observed corresponding with ionic mobilities 
of 4:35 and 1-55 em./sec./volt/em. The results indicate that the 
ions are, respectively, (a) atomic actinium-A and -B, and (5) actin. 
ium-B, and possibly -A, after union with a neutral molecule, pre- 
sumably air. The mobility of an ion is determined chiefly by the 
charge, the structure of the ion, and the nature of the medium, 
but is practically independent of the mass. A, ALE, 


Mobility in Air of Ions Produced in Another Gas. G. (. 
GRINDLEY and A. M. Tynpauu (Phil. Mag., 1924, 48, [vi], 711— 
719).—Accurate measurements were made of the mobility of ions 
produced directly in air and of ions produced in another gas and 
measured in air. No sensible differences could be detected (cf. 
Wellisch, A., 1909, ii, 299). 


Visible Radiation from Solid Targets. P.D. Foore, W. F. 
Mecc_ers, and R. L. Cutnautt (J. Opt. Soc. Amer., 1924, 9, 541— 
543).—An attempt to show if it were possible to excite a visible or 
ultra-violet line spectrum by bombarding targets of copper, carbon, 
platinum, and iron with 1000-volt electrons. The results are 
negative; in every case the first negative carbon group appeared 
despite every precaution with vacuum technique. These bands 
are enhanced by the presence of nitrogen. If the electron current 
is such that the target becomes heated, an almost imperceptible 
volatilisation is sufficient to excite the resonance lines of rg element. 


Proof of the Invariance under the Lorentz Transformation 
of the Equation of Motion of the Electron. L. Pace (Physical 
Rev., 1924, 24, 627—630).—Mathematical. A. A. E. 


Photo-electric Effect for Submicroscopic Mercury Drops. 
E. Wasser (Z. Physik, 1924, 27, 203—225).—The photo-electric 
effect for small mercury drops varies in character with their radius. 
The normal effect (expulsion of negative charges) is observed with 
particles of radius larger than 1-9x 10-5 cm., whilst for particles 
smaller than 1-2 10-> cm. radius the inverse effect (expulsion of 
positive charges) takes its place. Measurements of the charges 
acquired have been made, and it is stated that these may be con- 
siderably less than the charge corresponding with the loss or gain of 
an electron (the minimum charge found was about e/8 in the inverse, 
and e/2 in the normal effect). Such results support Ehrenfest’s 
belief in the existence of a “ sub-electron.” S. B. 


Effect of Adsorption of Gases on the Density of Mercury 
Droplets. E. Wassrer (Z. Physik, 1924, 27, 226—236).—No 
explanation of the results recorded in the previous abstract can be 
based on the supposition of density variations in the droplets, due 
to adsorbed gas films on their surface. The phenomena are the 
same in carbon dioxide and in nitrogen, although both gases would 
not be expected to give films of the same thickness. Also, to 
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achieve an explanation, films of several hundred molecules in 
thickness must be assumed, a supposition not consonant with modern 


views on adsorption. Ss. B. 


Photo-electric Emission of Selenium. W. De. Reeno (Atti 
R. Accad. Lincei, 1924, [v], 33, ii, 163—167).—The author’s experi- 
ments fail to reveal any differences between the emission of selenium 
in the dark and under the influence of light and hence justify the 
assumption that free electrons play no part in the phenomenon. 
Confirmation is also furnished of the previous conclusion that the 
edectrical conductivity exhibited by selenium under the influence 
of light is an effect of purely electronic character and is not due to 
any chemical transformation, such as the conversion of one 
allotropic form into another. om 


Photo-electric Response of Potassium at Low Temper- 
atures. J. W. Hornpeck (Physical Rev., 1924, 24, 631—63s; 
cf. Ives, A., 1924, ii, 444)—The current-wave-length curve at 
—180° is shifted by 80—500 A. towards the shorter wave-lengths 
with respect to the 20° curve. Monochromatic heating and cooling 
curves run approximately parallel to the temperature axis except 
between —80° and —100°, where a change of crystal structure is 
known to take place. A. A. E. 


Thermionic Work Function of Oxide-coated Platinum. 
(. Davisson and L. H. Germer (Physical Rev., 1924, 24, 666—682). 
—Measurements of the thermionic work function of platinum coated 
with the oxides of barium and strontium by a calorimetric and a 
temperature variation method give results in agreement, but 
insufficiently accurate to determine whether or not an electron 
within the metal possesses the thermal energy 3k7'/2. A. A. E. 


X-Ray Emission of Electrons from Metal Films, with 
special Reference to the Region of the Absorption Limit. 
L. Smons (Proc. Physical Soc., 1924, 37, 58—70; cf. A., 1924, ii, 
140)—-Particulars are given of an experimental quantitative 
investigation of absorption and ionisation phenomena exhibited 
by electrons emitted from gold and silver films exposed to X-rays, 
and the correlation of these phenomena with the photo-electric 
equation (mv?/2)c 191, ec. is discussed. The author 
has determined directly the aggregate number of 6-rays of all 
types emitted by the films when exposed to X-rays of wave-lengths 
between 388 x 10-48 em. and 871x107! cm., and has shown that no 
selective change in the average energy of the rays occurs when the 
K-fluorescence spectrum is excited. It is suggested that is thus due 
toa re-grouping of the numbers and energies of the 8-ray constituents, 
together with the additional emission of the K-group of minimum 
individual energy. The origin of é-rays is discussed from the 
respective points of view of thermionics, recoil electrons, and 
impact electrons, and it is concluded that these rays are impact 
electrons the most frequent energy of which is little greater than 
35 volts and independent of the exciting wave-length and of the 


alts / 
the 
pre- 
the 
jum, 
= 
ions j 
and 
(cf. 4 
F. 
e or 
bon, 
are 
ared 
rent 
‘ible 
ent. 
3. 
sion 
ical 
ps. 
tric 
ius. 
vith 
cles 
1 of 
ges 
on- 
1 of 
rse, 
st’s 
No 
be 
lue 
the 
uld 
to 


ii. 82 ABSTRACTS OF CHEMICAL PAPERS. 


nature of the emitting substance. They appear to be influenced, 
at the time of their emission, by the scattered X-rays. J.S.G. T. 


Magnetic Spectra of Iron and Nickel Wires at Wave- 
lengths of a Centimetre. W. ArxKaptEv (Z. Physik, 1924, 28, 
11—28).—Previous measurements of magnetic absorption spectra 
of metallic wires for Hertzian waves of about 1 cm. wave-length 
have been used to test theories developed in other papers (Ann. 
Physik, 1919, 58, 105). The inconstancy of the form of the mag- 
netic spectrum of iron and nickel is attributed to variations in the 
magnetic properties of ferromagnetic materials. S. B. 


Magnetic Properties of Thin Films of Ferromagnetic Metals 
Produced by the Evaporation Method. A. J. Sorensen 
(Physical Rev., 1924, 24, 658—665).—The maximum value of the 
intensity of magnetisation of films of iron, nickel, and cobalt of 
thickness 20—300 m, is of the same order of magnitude as for bulk 
metal. The remanence is high for iron and cobalt, but low for 
nickel. There is an abrupt change in the high values of the coercive 
force at a thickness of 55, 70, and 200mp, for iron, cobalt, and 
nickel, respectively. A. A. E. 


New Phenomenon in the Diamagnetism of Gases. A. 
GLASER (Ann. Physik, 1924, [iv], 75, 459—488).—A very sensitive 
method is described by which the magnetic susceptibilities of 
hydrogen, nitrogen, and carbon dioxide have been determined at 
different pressures. Down to a certain pressure, which differs for 
each gas, the decrease in magnetic susceptibility is directly pro- 
portional to the decrease in pressure. Below this pressure, however, 
there is a deviation in such a direction that the susceptibility is 
higher than is to be expected from the proportionality law. Ultim- 
ately, as the pressure and susceptibility both approach zero, they 
again become directly proportional to each other. The phenomenon 
is explained by supposing that, when the pressure becomes suffi- 
ciently reduced, it is possible for orientation of the molecule to 
take place under the influence of the magnetic field. This results 
in a relative increase of the susceptibility. The pressure at which 
this effect will begin to make itself felt depends on the relation 
between the time taken for orientation of the molecule and the 
interval between successive molecular collisions producing dis- 
orientation. It will therefore depend on the inertia of the molecule, 
= is, on the molecular weight, and on the strength of the magnetic 
field. M. S. B. 


Origin of the Satellites of Mercury Lines. E. P. METca.Fe 
and B. VENKATESACHAR (Nature, 1925, 115, 15—16).—Lines arising 
from isotopes must satisfy two conditions: (a) the intensities of 
the several isotope lines in the radiation from a thin layer must 
be in the ratio of the concentrations of the respective isotopes, 
(b) the radiation from the end of a long column ‘should be distin- 
guished by the equalisation of the brightness of corresponding lines 
when the column is sufficiently long for the lines to be “‘ saturated.” 
The second consideration, when applied to the line 5461 A., indicates 
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that the line —0-024 A. must be excluded from the isotopic group 
of satellites. Also, the components of 5769 A., but not of 5971 A., 
appear to satisfy the second condition. - A. A. E. 


Mass Ratio of Isotopes in Chemical Elements. F. M. 
JaEGER and D. W. Disxstra (Proc. K. Akad. Wetensch. Amst., 
1924, 27, 393—406).—Pure tetraethylsilicane was made from silica 
from various sources, terrestrial and meteoric. The specific gravity of 
all the samples was the same within a few units in the third decimal 
place per cent. Even this discrepancy was apparently due to 
traces of impurities as indicated by comparison of refractive indices. 
The ratio of the isotopes must therefore be the same whatever the 
origin of the silicon. L. J. H. 


Separation of Isotopes by the Ionic Migration Method. 
J. Kenpauy and J. F. Wuire (Proc. Nat. Acad. Sci., 1924, 10, 
458—461).—Using the apparatus already described (A., 1923, ii, 
282), the method has been tested with non-isotopic mixtures of 
salts with ions of slightly different mobilities. Complete separation 
is easily effected with mixtures of iodide and thiocyanate, and 
barium and calcium, the differences in ionic mobilities being 16% 
and 8%, respectively. Considerable partial separation is attained 
with mixtures of barium and strontium, and iodide and chloride, 
the differences in ionic mobilities being, respectively, 5°% and 1%. 
Assuming the two isotopic chlorine ions to possess different mobilities, 
the method should give at least a partial separation, but experi- 
ments with sodium chloride were indecisive. It is suggested that 
a mass-spectrograph may be used to detect such a separation. In 
the case of lead, which possesses radioactive isotopes, the distribu- 
tion of the radioactive component in an activated sample of lead 
salt could be determined at intervals during the course Bs the 

J. 


experiment. 


Rare Gases of the Atmosphere. H. Jrerrreys (Nature, 
1924, 114, 934).—The tendency of a gravitating planet to collect 
heavier molecules and in certain circumstances to lose lighter ones 
cannot solely account for the rarity of the inert gases; possibly 
the ability of the other elements to form stable and liquid com- 
pounds has co-operated (cf. Aston, this vol., ii, 18). A. A. E. 


Artificial Disintegration of Elements. E. RuTHERFOoRD 
and J. CHapwick (Proc. Physical Soc., 1924, 36, 417—422).—The 
method previously employed (cf. A., 1921, ii, 293) was improved 
by observing the particles ejected at right angles to the direction 
of bombardment. This enables particles with a range of only 
7 cm. (or léss for light atoms) to be observed. Hydrogen nuclei from 
the presence of hydrogen, and scattered «-particles have not this 
penetration at this angle, whilst the particles from disintegration are 
ejected in all directions (cf. A., 1922, ii, 682). In addition to the 
cases previously reported, disintegration was found in the light 
elements neon, magnesium, silicon, sulphur, chlorine, argon, and 
potassium, but not in the case of hydrogen, helium, lithium, carbon, 
or oxygen. Of the heavier elements, nickel, copper, zinc, 


ve- 
28, 
tra 
sth 
nn. 
ag 
the 
als 
EN 
the 
ulk 

for 
ive 
ind 

A. 
ive 

of 

at 

for 
ro- 
rer, 
is 
im- 
hey : 
non 
iffi- 

to 
alts 
‘ich 
ion 
the 
lis- 
ule, 
atic 
LFE 
ing 
of 
ust 
Des, 
tin- 
nes 
d 
utes 


li. 84 ABSTRACTS OF CHEMICAL PAPERS. 


selenium, krypton, molybdenum, palladium, silver, tin, xenon, 
gold, and uranium failed to give the effect. Elements from calcium 
to iron have not at present given conclusive results. The com. 
parative ranges of the ejected particles oe age that the nuclei of 
the even-numbered light elements are stable, whilst those of the 
odd-numbered light elements are comparatively unstable. An 
estimate of the field of force within the atom (about three million 
volts for aluminium) is deduced from these ranges. L. J. H. 


Absorption and Scattering of y-Rays. E. A. Owen, 
N. Fremine, and W. E. Face (Proc. Physical Soc., 1924, 36, 355— 
366).—The absorption and scattering of y-rays from radium 
filtered through 23 mm. of lead have been measured in magnesium, 
aluminium, zinc, tin, and lead. On the assumption that the mean 
effective wave-length’ of the radiation employed is 0-021 A., the 
experimental results are consistent with the following statements : 
(1) When y-rays traverse matter, the characteristic radi- 
ations of the absorbing medium are excited. (2) The atomic 
fluorescent absorption coefficient of y-rays depends on the 
wave-length of the incident radiation and the atomic number 
according to the law wr/p=K23N4 which holds for X-rays. (3) The 
absorption in light elements is due almost entirely to scattering. 
(4) The pure atomic scattering absorption coefficient is proportional 
to the atomic number of the absorber. (5) In addition, a true 
absorption exists, the atomic coefficient of which is proportional to 
the atomic number. 

Compton’s formula would account for the experimental results 
if the wave-length of the incident radiation were 0-020 A., but 
Jauncy’s formula would require the value 0-029 A. L. J. H. 


Effective Wave-lengths of y-Rays. J. A. Gray (Nature, 
1925, 115, 13).—The author’s conclusions are summarised as 
follows: (i) If the secondary $-rays produced in light elements by 
the hard y-rays of radium-C are recoil electrons, with an energy 
given by the quantum theory of scattering, the effective wave- 
length of the y-rays must be much smaller than that usually 
accepted. Thus no theory, as at present developed, can account 
for the properties of scattered y-radiation. (ii) The internal 
atomic absorption coefficient of the hard y-rays of radium-D is 
0-67, as compared with an external coefficient of about 3 107. 
On disintegrating, one atom of radium-D in five emits a y-ray. 
(iii) The number of atoms of an element emitting one or more 
types of monochromatic y-rays may be only a small fraction of the 
total number disintegrating and a large part of the y-ray energy 
emitted may be due to white radiation. (iv) A knowledge of the 
wave-lengths and relative intensities of the lines in the spectrum 
of the y-rays is not, in itself, sufficient for the determination of 
effective wave-lengths which can be used to interpret the results 
of experiments on y-rays. A. A. E. 


Scattering and Absorption of y-Rays. J. A. Gray (Nature, 
1925, 115, 86; cf. preceding abstract)—Four assumptions, for 
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which there is some evidence, are specified which lead to a reason- 
able explanation of experimental results on the scattering and 
absorption of hard y-rays. It is believed that y-rays possess a 
“range”; this would indicate that the scattering of y-rays is a 
scattering of “‘ corpuscles.” As a correction, it is stated that only 
one in every seven radium-D atoms emits a y-ray on disintegration. 


A. A. E. 


Magnetic Spectrum of @-Rays of High Velocity from Meso- 
thorium II. D. Yovanovitrcu and J. p’EsPinE (Compt. rend., 
1924, 179, 1162—1163).—The existence of high-velocity rays 
(8=0-998 and 6=0-985, velocity of light taken as unity) from 
mesothorium IT has been completely proved (cf. A., 1924, ii, 447). 


y-Radiation of Mesothorium II. J. Turpaup (Compt. rend., 
1924, 179, 1322—1324).—In a previous study (cf. this vol., ii, 10) 
of the secondary $-ray spectra from uranium, lead, and tungsten, 
excited by the y-radiation from mesothorium, three lines were 
found in the latter with energies corresponding with 580,700, 
908,200, and 962,700 volts, respectively. The first of these was 
due to thorium-B, and it was suggested that the other two were 
due to mesothorium II. 

A study of the primary $-ray spectrum of mesothorium II con- 
firms this view, on the supposition that this spectrum is due to the 
photo-electric effect of the y-radiation during disintegration. Accord- 
ing to this hypothesis, the primary $-ray spectrum should be similar 
to the secondary #-ray spectrum from the element 89. This is 
found to be the case. 

A further study of the secondary $-ray spectrum from lead gave 
two lines in the y-radiation of 333 and 459 kv., respectively, con- 
firming the results of Broglie and Cabrera (A., 1923, ii, 109). 

The energy, frequency, and wave-length of four lines in the 


characteristic y-ray spectrum of mesothorium IT are given. 
L. L. B. 


Distribution of Electrons among Atomic Levels. E. C. 
Stoner (Phil. Mag., 1924, [vi], 48, 719—736).—A distribution of 
electrons in the atom is suggested in which the number of electrons 
associated with a sub-level is connected with the characterising 
inner quantum number. This leads to a greater concentration of 
electrons in the outer sub-groups and to an earlier completion of 
the inner sub-groups than given by the older Bohr distribution. 
The number of electrons in each completed level is equal to double 
the sum of the inner assigned quantum numbers, there being in 
the K, L, M, N, levels when complete 2, 8 (2+2-+4), 18 (242+ 
4+4+46), 32... electrons. In the building up of elements, 
changes are made by the simple addition of electrons to the outer 
sub-levels without reorganisation of the group as a whole. Avail- 
able evidence from intensities of X-ray lines, absorption of X-rays, 
magnetic properties, optical spectra, and chemical properties is 
given in support of the new distribution. om E: 
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Striated Glow Discharge in Mercury Vapour. K. T. 
Compton, L. A. Turner, and W. H. McCurpy (Physical Rev., 
1924, 24, 597—615). —The theory of the glow discharge in a mon. 
atomic gas is considered, and certain predictions are verified in 
the case of mercury vapour. Striations are observed only when 
the current is small or a substance (e.g., hydrogen) is present to 
remove excited atoms, which exist in the striations, but not in 
the intervening regions. Molecules of the compound HgH are 
apparently formed in the presence of excited atoms, since its band 
spectrum is strongly shown by the striations; it cannot, however, 
be excited by illuminating a mixture of mercury vapour and 
hydrogen with 2536 A. resonance radiation. A. AE. 


Fine Structure of Band Spectra of Sodium, Potassium, 
and Sodium-Potassium Vapours. H. G. Smiru (Proc. Roy. 
Soc., 1924, A, 106, 400—415).—Several of the absorption bands 
of sodium and potassium vapours and two of the bands peculiar 
to mixtures of these vapours have been examined under high 
dispersion. They have been separated into their P, Q, and R 
components. The corresponding moments of inertia have been 
calculated, and are in agreement with the supposition that the 
“ sodium—potassium”’ bands are emitted by an NaK molecule. 

S. B. 


Regularities in Band Spectra. S. Darra (Phil. Mag., 1924, 
[vi], 48, 673—692)—The general equation v=A-+mD-+-m?C'+ 
n(B’+2b'm)-+-b'n® (cf. Heurlinger, Physikal. Z., 1919, 20, 188; 
Deslandres, A., 1902, ii, 373), in which n and mare simple integers 
having a definite physical meaning (n defining quantum changes and 
m the orbit of the atom), is theoretically deduced. Simplified 
forms are given in which (i) the rotational energy of the a 
is neglected, when v=A-+-Bm-+Cm?, and (ii) where the molecules 
are all in the same dissociated state, when v=A+Bn+Cn?. The 
general equation has been applied with good agreement to the 
first positive nitrogen bands. An attempt has been made to 
explain the afterglow bands and to link up the photo-electric currents 
observed by Brandt (Diss., Berlin) with the ionisation of mercury 
by ultra-violet radiation of the first positive bands corresponding 
to the limiting orbits. H. T. 


New Variety of Spectra. W. H. McVicxker, J. K. Mars, 
and A. Stewart (Phil. Mag., 1924, [vi], 48, 628—636; cf. T., 
1923, 123, 642, 817, 2147; A., 1924, ii, 712).—The Tesla luminescence 
spectrum of benzene consists of more than 70 fine bands falling into 
eight groups each reproducing exactly the same system of bands 
differing in position by approximately 100 A. External conditions, 
e.g., pressure, temperature, and timing of the transformer, have 
little effect. By comparison with Hartley’s absorption data 
(A., 1908, ii, 243) it is shown that the Tesla luminescence spectrum 
represents a reversal of the former, i.e., the Fraunhofer effect is 
shown with a complex organic compound. H. T. 
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Infra-red Absorption of Ice. E. K. Pryter (J. Opt. Soc. 
Amer., 1924, 9, 545—555).—The spectral transmission of a crystal 
of ice 0-5 cm. thick has been determined for the ordinary and extra- 
ordinary rays, and also for sections cut so that the incident energy 
was about equally divided into the ordinary and extraordinary rays. 
The extraordinary ray does not exhibit any general absorption in 
the region from 0-75 » to 1-15 p, but the ordinary ray shows general 
absorption for this region which probably extends into the visible. 
One mm. of ice at 1 » absorbs 5% of the energy for the extra- 
ordinary ray and about 47% for the ordinary ray. Each ray has 
the corresponding absorption bands as found in liquid water, but 
the bands for ice are shifted toward the long wave-lengths. 

C. W. B. 


Absorption Spectrum of Sulphur Vapour and Molecular 
Constitution. V. HENrRi and M. C. Treves (Compt. rend., 1924, 
179, 1156—1159).—Using a continuous spark under water as a 
background, the absorption spectrum of sulphur at different 
pressures and at temperatures between 100° and 1000° was 
examined. Below 250°, where only S, and S, molecules are 
present, between 2700 and 2300 A. continuous absorption results. 
Above 250°, where S, molecules appear and under a pressure of 
005 mm., a band spectrum between 2927 and 2713 A. was observed. 
Increase of pressure increases rapidly the number of these bands, 
which extend through the region 2475—3700 A. These bands can 
be separated into three distinct regions: (A) between 3700 and 
2794 A., where is produced a fine structure corresponding with a 
quantisation of the molecular rotation, (B) between 2794 and 
2592 A., where the spectrum consists of narrow bands without 
fine structure, and (C) between 2592 and 2475 A., where broad 
continuous bands are obtained. From the lines in the A region, 
the moment of inertia of the normal molecule, 8,, and the active 
molecule were calculated. The former is 12-6 10° and the latter 
13-8 x 10. 

The limit 2592 A. corresponds with an internal transformation 
of the sulphur molecule requiring 102,100 cal./g.-mol., and that at 
2475 A., 110,000 cal./g.-mol. H. T. 


Ultra-violet Absorption Spectra of Ketens and of their 
Dimerides. G.C. Larpy (J. Chim. Phys., 1924, 21, 281—307).— 
The absorption spectra of ketens consist of two bands, one very 
intense, in the ultra-violet, and the other at the limit of the visible 
spectrum and analogous to that of acetone. The positions of the 
bands depend on the substituent group, the displacement being 
towards the visible spectrum and increasing with the molecular 
weight. The exaltation of the specific displacement above the 
normal indicates that the non-saturation and hence the velocity 
of polymerisation increases in the order keten (CH,:C:O), diphenyl.-, 
dipropyl-, and diethy]-keten, respectively. The intensity of the 
absorption of the first band indicates that the lability (or velocity 
of reaction with other compounds) of keten and its aliphatic 
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derivatives is approximately equal to that of acetone, whilst that 
of the diphenyl] derivatives is much greater. 

The absorption spectra of a number of «- and #-diketones, and 
derivatives of diketocyclobutane have been determined. a-Diketones 
such as diacetyl have an absorption band similar to that of acetone 
but displaced towards the red. Non-enolic derivatives of diketo- 
cyclobutane show two absorption bands, one in the ultra-violet, 
and a second generally resembling that of the group °C:O, of which 
the intensity is roughly equal to that of acetone for the lower 
homologues, but is much more intense for the dimethyl diphenyl 
derivative. The first band has been resolved into three or four 
bands. Diketodiphenylcyclobutane shows two absorption bands, 
one very intense due to the enolic form, and corresponding to the 
band given by the enolic form of acetylacetone, and a second com- 
paratively faint, indicating that in solution’ in hexane about 12%, 
of the compound is present in the ketonic form. The absorption 
spectra indicate that diketodimethyleyclobutane in solution in 
ether is present entirely in the enolic form, and possibly in the 
dienolic form. It gives two bands, one corresponding with that of 
acetone and the other with that of acetylacetone. A comparison 
of these spectra with those given by the dimeric forms of ketens 
indicates that the latter in solution do not exist as (CH,:CO),, but 


entirely in the form No dos in equilibrium with a very small 
2 


amount of the corresponding enolic form. The relations existing 
between the diazo compounds, the ketens, the azides, and the 
carbimides are discussed theoretically. W. H.-R. 


Influence of Magnetic and Electrical Fields on Ultra-violet 
Fluorescence of Iodine. O. OLDENBERG (Z. Physik, 1924, 27, 
189—194).—The intensity maximum in the ultra-violet fluorescence 
spectrum of iodine is slightly shifted towards the red by a strong 
magnetic field, but the spectrum at 3460 A. which appears only in 
presence of foreign gases is unaffected. An electrical field has no 
influence on these spectra. S. B. 


Fluorescence of Metallic Compounds of Heematoporphyrin. 
_C. Duftrt, A. Sconemer, and T. vAN DER Bom (Compt. rend., 
1924, 179, 1356—1358).—The zine compound of hematoporphyrin 
is obtained by addition of zinc hydroxide to the ammoniacal liquid 
and is precipitated by acetic acid, whilst the tin compound is pre- 
pared by the action of stannous chloride. Their alcoholic solutions 
exhibit fluorescence in the red-yellow, showing two bands, and 
this spectrum of each is characteristic and differs from that of 
hematoporphyrin. The lead and cadmium compounds (cf. Milroy, 
A., 1919, i, 178) possess fluorescence in the same region, not so the 
copper, iron, and cobalt compounds. F. M. H. 


Luminescence of Solid Nitrogen and Argon. J. ©. 
McLennan (Nature, 1925, 115, 46—47).—Polemical and explan- 
atory, partly on a question of priority (cf. Vegard, A., 1924, ii, 805). 


A. A. E 
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Spectroscopic Study of the Luminescent Oxidation of 
Phosphorus. H. J. EMELéus and W. E. Downey (J. Chem. 
Soc., 1924, 125, 2491—2495).—Phosphorus burning under various 
conditions always emits light with fundamentally the same spec- 
trum; the higher the temperature of the oxidation the broader 
are the spectrum bands and the greater is the intensity of the light 
in the visible region. 

The following bands were observed when phosphorus burned in 
a gas containing 80% of oxygen: 2390, 2475, 2530, 2630, 3275 A.; 
the flame temperature was 800°. The same bands were emitted, 
but resolved into narrow bands, when the burning took place in 
air under reduced pressure, the flame temperature being 125°. 
The glow emits the same bands as the low-temperature flame, but 
they are less intense. These results support those of Centnerszwer 
and Petrikaln (A., 1912, ii, 709) but not the more recent results of 
Petrikaln (A., 1924, ii, 289). F. 


Spectra of Luminescence of Grignard Compounds. R. T. 
DurrorD, D. NicutTinGag, and 8. Catvert (J. Opt. Soc. Amer., 
1924, 9, 405—409; cf. A., 1923, ii, 714).—By the use of a spectro- 
scope of high aperture ratio it is possible to photograph the chemi- 
luminescence spectra of Grignard compounds. In all cases, they 
prove to be continuous. In certain cases, unstable oxidation 
products of the type ROMgX are obtained which are strongly 
fluorescent in ultra-violet light; but in these cases the spectra are 
either banded, or in any case not identical with the chemilumin- 
escence spectra. Hence it is argued that the mechanisms of their 
formation are dissimilar. C. W. B. 


Luminescence in the Ingleside Calcites Affected by Acids. 
W. P. HeappeEn (Amer. J. Sci., 1924, [v], 8, 509—517).—Certain 
specimens of colourless, transparent calcite phosphoresce in sun- 
light after exposure to radium emanation; lack of responsiveness 
in sunshine is attributed to variability in the efficiency of the 
latter (Proc. Colo. Sci. Soc., 11, 399). Specimens of calcite con- 
taining a yellow core of organic material are now found to be 
responsive only after washing with commercial hydrochloric acid 
and then exposing to radium emanation; unresponsive colourless 
calcite becomes responsive after the same treatment. When the 
coloured variety becomes ineffective, it is renewed by washing 
with acid, although less permanently and less strongly. Eventually 
a period of unresponsiveness is reached which is succeeded by one 
of responsiveness. The material then becomes permanently un- 
responsive. Other peculiar phenomena are recorded. The history 
of the sample has a.large influence on its behaviour. Change in 
atomic structure is offered as the only explanation. 5S. K. T. 


Theory of the Decay of «-Ray Luminescence. E. E. 
Wirmer (Physical Rev., 1924, 24, 639—643)—Approximate and 
exact expressions are developed for the decay of luminosity in 
substances which exhibit luminescence under «-ray wes 

A. A. E. 
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Relation between the Depolarisation of the Scattered Light 
and the Kerr Effect in Liquids. W. H. Martin (J. Physical 
Chem., 1924, 28, 1284—1290).—Gauss’ theory (Z. Physik, 1923, 
17, 353) of the relation between the depolarisation factor of the 
scattered light and the Kerr constant of electric double-refraction 
has been tested for fifteen liquids. The values of the depolarisation 
factors calculated from theory agree with experimental measure- 
ments except in the case of chloroform, water, and methyl alcohol. 
Measurements of the depolarisation factor for nitrobenzene made 
in a magnetic field of 5000 gauss failed to discover any change in 
the degree of polarisation of the scattered light. M. B. D. 


Activation of Chlorine by Electric Discharge. K. Scuavmu 
and A. FELLER (Z. wiss. Phot., 1924, 23, 66—71).—Chlorine may 
be activated by electric discharge of all kinds as discovered inde- 
pendently by Venkataramaiah (A., 1923, ii, 149). The activated 
chlorine reacts more rapidly with toluene, especially as regards 
the attack of the side chain. L. J. H. 


Presentation of the Periodic System. W. Patmagr (Z, 
physikal. Chem., 1924, 110, 685—704).—Priority is claimed for 
the arrangement of elements in periods determined by 2n? where 
n=1, 2, 3, or 4. A property of the elements showing marked 
periodicity is the normal electrode potential. In cases where the 
element has more than one valency, the potential corresponding 
to the lowest valency is considered. Any system of classification 
must be based on the valencies of the elements, especially towards 
oxygen. The author’s periodic table consists of eight groups, 
the first seven of which are subdivided into a primary and a 
secondary group. The eighth group has one principal sub-group 
and three subsidiary sub-groups. Hydrogen and the alkali metals 
occupy the principal sub-group of Group I. The rare earths are 
arranged in the principal sub-groups of Groups III (boron, alu- 
minium) and IV (carbon etc.). There is no zero group, the inert 
gases occupying the principal sub-groups of Group VIII. The 
subsidiary sub-groups of Group VIII are occupied by iron and 
related elements. Various arguments in support of the arrangement 
are put forward. J.8.C. 


Fine Structure of the Free Benzene Molecule. J. Becken- 
KAMP (Z. anorg. Chem., 1924, 139, 220—232).—The structure of 
the benzene molecule previously described (cf. A., 1924, ii, 754) 
is based on two assumptions, wz., the principle of closest packing 
and the arrangement of the hydrogen atoms in the spaces between 
the carbon atoms of a graphite structure. Neither of these assump- 
tions is fully justified when the low atomic weights of carbon and 
hydrogen are considered. It is now assumed that the carbon 
atoms in the surface of a benzene crystal are arranged in an indi- 
vidual lattice very similar to that of graphite; with the help of 
Bragg’s space lattice for the benzene crystal and certain principles 
previously described (cf. A., 1924, ii, 32, and loc. cit.), two possible 
arrangements of the hydrogen atoms in the crystal arise. The 
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most probable one is that in which the centres of gravity of the 
carbon atoms form a spacial six-membered ring of the p, type, 
whilst the hydrogen atoms, which lie with their axes perpendicular 
to the main axis of the molecule, form a plane ring. The thirty 
valency electrons are distributed as follows. One comes between 
each pair of carbon atoms. One is attached to each carbon atom 
on the side towards the interior of the molecule; three of these 
are above and three below the normal plane of the molecule. The 
attraction of these electrons by the atomic kernels and their re- 
pulsion by the binding electrons mentioned above control the 
elastic equilibrium of the molecule. The remaining electrons are 
distributed three on the outer surface of each carbon atom; one 
of these lies in the normal plane through the molecule and holds 
the hydrogen atom, whilst the other pair lie above or below this 
plane in alternate atoms. The latter are enantiomorphs, and 
according as the upper set or lower set is substituted, should give 
rise to optically active molecules. 

This structure is correlated with the formerly proposed structure 
of graphite. In the benzene crystal, electrodynamic forces appear 
to have a large influence, whereas in graphite and diamond electro- 
static forces are mainly concerned. The cleavage of diamond is 
now explained electrodynamically and three possible methods of 
twin formation are deduced. 8. K. T. 


Compressibility, Internal Pressure, and Chemical Affinity. 
E. Sarrens (J. Chim. Phys., 1924, 21, 265—280).—If the affinity 
of chemical combination produces an internal pressure on the 
atoms concerned, the contraction of volume will be greater if the 
elements are easily compressible. Thus cesium is more com- 
pressible than lithium, and the contraction in the formation of 
cesium chloride is much greater than with lithium chloride. In 
a compound, the internal pressure is equally divided among the 
atoms, and the specific compressibility of the elements in a given 
binary halogen compound is constant and equal to that of the 
compound. In the halides of the alkali and alkaline-earth metals, 
the metal on combination undergoes a contraction of volume with 
increase of internal pressure, and the compressibility of the com- 
pound is less than that of the free metal. In the case of silver, 
thallium, lead, copper, etc., combination results in expansion with 
decrease of internal pressure, and the compressibility of the compound 
is greater than that of the metal. There is no essential difference 
between chemical affinity and the affinity of ene "— 


Determination of Molecular Fields. I. Viscosity. J. E. 
Jonss (Proc. Roy. Soc., 1924, A, 106, 441—462).—The temperature 
variation of the viscosity of gases can be explained on the assump- 
tion that the repulsion and attractive forces between molecules 
each vary with an inverse power of the distance. The attractive 
forces are supposed to follow an inverse cube law, whilst the 
repulsive force may be assumed to vary with any power between 
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15 and 25, viscosity measurements alone being insufficient to 
provide a unique solution. 8. B. 


Determination of Molecular Fields. II. Gaseous 
Equations of State. J. E. Jonss (Proc. Roy. Soc, 1924, A, 106, 
463—477; see preceding abstract).—The molecular model em- 
ployed in ‘the previous paper has also been used in the investigation 
of the equation of state for argon. To explain existing data in 
this way, even larger indices in the inverse power law governing 
the repulsive force have to be assumed than were necessary for 
the explanation of viscosity values. It is suggested that the 
molecular fields determined by the two methods are not strictly 
comparable. S. B. 


Heat of Combustion of Glycogen. R. MEIER and 0. 
MeyerHor (Biochem. Z., 1924, 150, 233—242).—The following 
heats of combustion are given: Mytilus glycogen, water-free, 
3820-5 (0-9 g.); hydrate, 3800; dissolved, 3789 cals. (0-9 g.). 
Frog glycogen, water-free, 3807 (0- 9 g.); hydrate, 3786 ; dissolved, 
3775-5 cals. (0-9 g.). 


Anomalous Dispersion in the Field of X-Rays. E. HJaLmar 
and M. SrecBaun (Nature, 1925, 115, 85—86).—The lattice con- 
stants of calcite and gypsum have been compared, a series of 
spectral lines with wave-lengths from 0-7 up to 5-2 A. being used. 
When values of d,/d,=sin ¢,/sin ¢, are plotted against wave-length, 
the graph shows two marked discontinuities coincident with the 
wave-lengths of the absorption edges of calcium and a. " 


Compton Effect. D. L. Wesster and P. A. Ross (Nature, 
1925, 115, 51).—Experiments designed to test the reality of the 
Compton effect gave spectra which showed the Compton-theory 
lines as strongly as in earlier investigations. A. A. E. 


Influence of Atomic Arrangement on Refractive Index. 
W. L. Braae (Proc. Roy. Soc., 1924, A, 106, 346—368).—The 
refractive indices of certain birefringent crystals have been calcul- 
ated, on the assumption that the atoms composing the crystal are 
ionised, and that each type of atom, when polarised by the electrical 
force associated with radiation, acts as an electrical doublet with 
a characteristic moment, determined by a constant 4. 

The indices of calcite, ‘aragonite, and alumina have been success- 
fully calculated on this theory, with the help of X-ray data con- 
cerning the relative positions of the atomic centres. It is shown 
that it may later be possible, conversely, to obtain information 
about crystal structure from refractivity data, although examin- 
ation of the values for alkali halides shows that the simple theory 
here developed is limited in its application, and that the “constant ” 
A’ may vary with the nature of the surrounding atoms. S. B. 


Theoretical Calculation of Rhombohedral —_ of Calcite 
etc. W. L. Braga and CuHapman (Proc. Roy. Soc., 1924, 
A, 106, 369—377).—The rhombohedral angle («) of calcite, 101° 55’, 
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is not determined by the symmetry of the crystal. The authors 
assume that calcite is an assemblage of ions, held in their equi- 
librium positions by the interplay of the attractive electrostatic 
forces, and of repulsive forces of some kind, which are effective 
over a small range only. The electrostatic energy of the system 
may then be calculated for various values of «, and it is found 
that the angle giving a minimum energy is within 3° or 4° of the 
observed angle. The alteration of « with substitution of other 
metals for calcium is quantitatively explained. 8. B. 


Effect of Cold Rolling on Structure of Cubic Crystals. 
F. WesBer (Z. Physik, 1924, 28, 69—90).—Plates of iron and 
aluminium have been subjected to cold rolling and the resulting 
crystal deformations analysed by the X-ray method. The chief 
effect of the rolling is to cause a translatory motion along the 
glide planes of the crystals. When the deforming forces applied 
are great, a rotation of the component crystals also takes place 
about some important crystallographic direction. 


Atomic Structure of Two Intermetallic Compounds. E. A. 
Owen and G. D. Preston (Proc. Physical Soc., 1924, 36, 341— 
348).—Magnesium silicide has a face-centred cubic lattice of silicon 
atoms of side 6-391 A. symmetrically intermeshed with a simple 
cubic lattice of magnesium atoms of side 3:19A. The density 
from X-ray data is 1-95--0-05 g./c.c. Aluminium antimonide has 
a face-centred cubic lattice of antimony atoms of side 6-126 A. 
intermeshed with an identical lattice of aluminium atoms. The 
density from X-ray data is 4-23+-0-04 g. /c.c. L. J. H. 


Crystal Structure of Mercuric Sulphide. I. N. H. Koik- 
MEVER, J. M. Biyvort, and A. Karssen (Proc. K. Akad. Wetensch. 
Amst., 1924, 27, 390—392).—-Black precipitated mercuric sulphide 
is of face-centred cubic structure like zinc sulphide. The lattice 
parameter is 5-85x10-8 cm., the density is 7-69, and the radius 
of the atomic domain of mercury is 151x108 cm. There are 
four molecular groups per unit cell. L. J. H. 


X-Ray Analysis of Mother-of-Pearl. J. H. SuHaxsy (Compt. 
rend., 1924, 179, 1602—1603; cf. A. Dauvillier (ibid., 819); 
W. L. Bragg, A., 1924, ii, 373).—Laue diagrams, taken with a 
silver anticathode, show pseudo-hexagonal symmetry in the plane 
of stratification, whilst at right angles to the latter a rectangular 
arrangement of atoms is indicated. The structure is identical 
with that found by Bragg for aragonite. W. A. C. 


Crystal Structure of Cuprite and Rutile. G. GREENwoop 
(Phil. Mag., 1924, [vi], 48, 654—663). 


Crystalline Form of Organic Derivatives of Arsenic. II. 
G. Gitta (Bull. Soc. chim. Belg., 1924, 33, 532—538).—A detailed 
crystallographic examination has been made of the potassium, 
ammonium, and lithium salts of p-aminophenylarsinic acid (cf. 
A., 1923, i, 407). Potassium salt, anhydrous: orthorhombic, 
[a:b : c=0-778011 : 1 : 0-758124], conchoidal fracture. The causes 
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of the occurrence of abnormal faces are discussed. Lithium 
salt, anhydrous : monoclinic, [a : b : c=0-944731 : 1 : 0-830419, p= 
91° 16’). Ammonium salt, dihydrate: orthorhombic, [a :b:c= 
1-037944 : 1 : 0°657969], conchoidal fracture. W. E. E. 


Crystal Form and the Crystal Lattice. M. Yamapa (Sci. 
Rep. Téhoku Imp. Univ., 1924, 13, 53—74).—A mathematical 
paper in which the crystal forms of substances are derived from 
the structure of the lattice by means of the surface energy relation- 
ships of Born and Stern (A., 1919, ii, 418). Assuming a homo. 
polar lattice and that the potential energy of the mutual action 
of a pair of atoms in the lattice is negligible except in the case 
of the two nearest atoms, Wulff’s polyhedron (i.e., the crystal 
form) is a cube for the simple cubic lattice, a cubo-octahedron 
for the face-centred cubic lattice, a rhombic dodecahedron for 
the space-centred cubic lattice, and an octahedron for the diamond 
lattice. If the assumption is made that the range of atomic action 
reaches the second nearest atoms, the shapes of the polyhedra are 
modified slightly, the cube having its corners cut off by octahedral 
planes, the cubo-octahedron having its cubic planes enlarged or 
diminished, the rhombic dodecahedron having its corners replaced 
by planes of the cube, and the octahedron undergoing slight changes 
of shape. The calculated shapes agree well with those found for 
some of the elements under ideal conditions. A. R. P. 


Crystal Structure of Dolomite. R. W. G. Wyckorr and 
H. E. Merwin (Amer. J. Sci., 1924, [v], 8, 447—461).—The Laue 
diagram for dolomite is of a lower symmetry than that for calcite, 
indicating that dolomite is not a solid solution of calcite and 
magnesite, but is a definite crystalline species. The symmetry 
is either C} or Cij; the positions of the carbon and the oxygen 
atoms were not determined. Pure magnesium and _ iron-rich 
dolomites have units of practically identical shapes a’ 


Electrical Conductivity of Metals. F. Stmon (Z. Physik, 
1924, 27, 157—163).—A theory is developed for the electrical 
conductivities of metals and their variations with temperature 
and physical conditions. These properties are regarded as being 
determined solely by the character of the outermost shell of electrons 
in the constituent atoms. S. B. 


Optical Properties of Amino-acids. G. L. KEenan (J. Biol. 
Chem., 1924, 62, 163—172).—Photomicrographs and crystallo- 
graphic details are given of -glycine, alanine, valine, leucine, 
serine, cystine, phenylalanine, tyrosine, tryptophan, and aspartic 
and glutamic acids. C. R. H. 


Thermal Expansion of Bismuth Crystals. J. K. RosBerts 
(Proc. Roy. Soc., 1924, A, 106, 385—399).—The coefficients of 
thermal expafision of bismuth crystals are constant between the 
ordinary temperature and 240°. The values given are: per- 
pendicular to the crystal axis, 12-0x10-*; parallel to the axis, 
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16-210; mean 13-4 10-6. Over the range of 30° lying between 
240° and the melting point, the expansion falls off very markedly. 
An explanation of this fact is considered, based on the idea that 
a certain number of the atoms may here possess sufficient energy 
to dissociate themselves from their neighbours in the lattice. The 
linear law connecting the specific heat of pure solids with tem- 
perature, even up to their melting point, makes the explanation 
untenable, and the phenomenon is probably to be traced to the 
presence of impurities. 


Changes in State of Aggregation and Polymorphism. II. 
Microscopical Study of Transition Processes. K. ScHaumM 
and W. Roric (Z. anorg. Chem., 1923, 132, 77—89; cf. A., 1922, 
ii, 264)—An attempt has been made to determine the rate of 
transition from one crystalline form of a substance to another, 
by studying the behaviour of a thin layer of the substance when 
observed under the microscope with the aid of polarised light. 
The method has been tested by determinations of the linear velocity 
of crystallisation, both along a thin-walled tube inoculated at one 
end, and also radially from a point on a plate on which the molten 
material was spread. Suitable compounds for studying the rate 
of transition are difficult to find. Benzil-o-carboxylic acid, forming 
a yellow modification, which is a true benzil compound, at higher 
temperatures, and a white isomeride, resembling a lactone, at 
lower temperatures, has been examined. Tautomeric transform- 
ation was found to take place in the completely dry, crystalline 
state. In the gaseous condition, transition only occurs slowly. 
From the molten acid the yellow form alone separates. Determin- 
ations of the velocity of crystallisation when the melt is seeded, 
in one case with the white variety, and in the other with the yellow, 
show that it is much slower in the first than in the second case. 
No difference of solubility in chloroform has been found between 
the two varieties, possibly owing to an immediate transformation 
to the less soluble form on contact with the liquid. Benzil-o-carb- 
oxylic acid forms a unary-pseudobinary system. 3-Phenylindazole 
appears to behave similarly. 

A microscopical study has also been made of the separation of 
the constituents in the crystalline aggregates obtained by freezing 
fused mixtures of organic compounds. Such observations are 
rendered difficult by polymorphic changes. M.S. B. 


Heat of Transformation of Martensite. W. ScHNEIDER 
(Werkstoffausschusses Ver. deut. Hisenhiittenleute, Bericht, 1923, 
No. 32).—The heat of transformation of y-iron into «-iron is com- 
puted to be 13-2 cal. per g., decreasing linearly with increasing 
carbon’ content, and vanishing at 668% C. If martensite is 
assumed to be a solid solution of Fe,C in «-iron, the heat of solution 
of Fe,C is 33-2 cal. per g. CHEMICAL ABSTRACTS. 

Atomic Heat of Silver at High Temperatures. A. Macnus 
and A. Hopier (Z. physikal. Chem., 1924, 110, 188—191).—The 
specific heat of silver has been determined at temperatures between 
the ordinary temperature and 900°. The variation of the atomic 


— 
i. 
n 
\- 


ii, 96 ABSTRACTS OF CHEMICAL PAPERS. 


heat with temperature is given by C,=6-047+-7-49 x 10-%+-7-12 x 
10°. The value of C,, calculated from C,, after first passing 
through a maximum, diminishes linearly with increasing tem- 
perature, in good agreement with the equation of Born and Brody 
(Z. Physik, 1922, 8, 205), C,=3R(1—3cRT), where o has the value 
5-53 x 10°°. J.8.C. 


Investigations of Specific Heat at Low Temperatures. 
F. Lance (Z. physikal. Chem., 1924, 110, 343—362)—A con- 
venient apparatus for the determination of specific heats at low 
temperatures is described. The specific heats of quinol, quinone, 
quinhydrone, tungsten, iodine, and the two forms of tin were 
determined over a range of temperature 20—300° Abs. The 
specific heats of iodine and white and grey tin were also investigated 
over the range 9—14° Abs., employing the apparatus of Simon 
and Lange (A., 1923, ii, 458), the measurements verifying the 
reported transition of iodine at the temperature of liquid hydrogen. 
Calculations of the chemical constants of tungsten and diatomic 
iodine give the values 3-68--0-72 and 3-37-+0-20, respectively. 
The data for tin are in agreement with the Nernst heat theorem. 

J.8.C. 


Flow of Single Crystals. W. Geiss (Z. Physik, 1924, 29, 
78—80; cf. Schénborn, ibid., 1922, 8, 377).—The rate of move- 
ment of a tungsten crystal under different loads has been studied 
as a function of the time, the load being applied for 1 or 2 hours. 
With relatively small loads, the flow velocity decreases with time, 
and a consolidation of the material takes place which results in 
an increase in the elasticity limit. By increasing the load, the 
initial velocity is increased, but the retardation decreases until it 
becomes zero, that is, the flow velocity is constant. This is the 
extension limit. With still higher loads, the flow velocity increases 
with time, and plastic deformation begins above the elasticity 
limit. The exponential relation between the velocity of flow »v, 
the load P, and the time of application ¢ is given by the following 
equation, v=A . e\P-Pst | [eP-Pz)_1], where A, B, and C are 
constants, and P, and Py, represent the loads at the extension 
limit and the elasticity limit, respectively. M.S. B. 


Molecular Weight of Selenium Dioxide in Ethyl Alcohol. 
E. B. R. Pripeavux and G. Green (J. Physical Chem., 1924, 28, 
1273—1278).—The molecular weight of selenium dioxide by the 
elevation of the boiling point of ethyl alcohol, using the figure 
for constant molar elevation of 11-9, was found to be 122-6 (mean 
of 44 determinations), instead of the theoretical value 111-2. There 
is no trend in the molecular weights up to a concentration of 55 g. 
in 100 g.of alcohol. After a correction for the volatility of selenium 
dioxide has been applied, the mean molecular weight is found : be 
117-5. M. B. D. 


Specific Heat of Bromine at Low Temperatures and its 
Chemical Constant. R. SuHRMANN and K. von Lijpe (Z. 
Physik, 1924, 29, 71—77).—The molecular heat of bromine at 
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constant pressure, between the temperatures 20-45° and 154-9° Abs., 
as determined in a vacuum calorimeter, increases from* 3-52 to 
12-64 cal./mol. over this range. With the help of these values 
and the vapour-pressure curve deduced from the observations of 
other investigators, the value of i has been found equal to 2-546-+- 
0-10 (referred to atmospheres), and the heat of vaporisation at 
absolute zero 10980 cal./mol. (cf. Eucken, Karwat, and Fried, 
this vol., ii, 98). M.S. B. 


Determination of the Molecular Thermal Conductivity 
and the Molecular Heat of Diatomic Gases at Low Tem- 
peratures. E. Scuremner (Z. physikal. Chem., 1924, 112, 
1—67).—The molecular heats of nitrogen, oxygen, and carbon 
monoxide were determined and no deviation from the normal 
value was observed on lowering the temperature to 64° Abs. This 
result is not in agreement with those of Scheel and Heuse (A., 
1913, ii, 183) and of Eucken (A., 1913, ii, 474), who, working with 
these gases at temperatures not lower than 80° Abs., found that 
some loss of molecular heat had already occurred. The method 
employed of determining molecular heats depends essentially on 
a knowledge of molecular heat conductivity. The experimental 
determination of this value is based on that of Knudsen (A., 1911, 
ii, 368) and is described and discussed in detail. L. F. G. 


Theory of Degraded Gases and Null Point Energy. K. 
BENNEWITZ (Z. physikal. Chem., 1924, 110, 725—767).—Mathe- 
matical. The laws of thermodynamics and the extended corre- 
spondence principle are not sufficient to determine whether an 
ideal supercooled gas will possess energy at absolute zero. Equations 
are deduced for the entropies and chemical constants of degraded 
gases. A complete thermodynamical survey of the equation of state 
is made and the limiting forms are compared at 7'=0 and T= 
on the assumptions of the existence and absence of energy at 
absolute zero. The existence of null point energy is further con- 
sidered in reference to the integrated Clausius—Clapeyron equation. 

J.S8.C. 


Revised Trouton Rule for the Heat of Vaporisation and 
the Quantum Theory. A. Byxk (Z. physikal. Chem., 1924, 110, 
291—317)—The ‘constant’ of the Trouton rule diminishes 
rapidly at low temperatures. A mathematical theory is developed, 
the problem being treated from the point of view of the author’s 
quantum theory of corresponding states (Ann. Physik, 1921, [iv], 
66, 157; 1922, [iv], 69, 161) and Bakker’s theory of the heat of 
vaporisation. ‘An equation is derived expressing the Trouton 
ratio as a universal function of the reduced temperature and volume. 
The values calculated for more than forty liquids ranging from 
hydrogen to stannic chloride are in fairly close agreement with 
those actually determined. J.8.C. 


Entropy of Condensed Gases at the Absolute Zero. A. 
Evucken and F. Friep (Z. Physik, 1924, 29, 36—70; cf. this 
vol., ii, 98).—The integration constant 7, of the thermodynamic 
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formula for chemical equilibrium has been determined for a number 
of homegeneous and heterogeneous reactions. The values thus 
obtained are more exact than by any previous determinations, and 
they show that the relationship i,= 31, required by Nernst’s heat 
theorem, is not in general fulfilled. This necessitates a finite value 
for the entropy of a substance in the solid state at the absolute 
zero, and it has been shown that, for hydrogen, and probably for a 
number of other substances, this entropy is probably of the order 
of R log, 2. M.S. B. 


Constant i of the Thermodynamic Vapour-pressure 
Equation for Polyatomic Molecules. A. Eucken, E. Karwar, 
and F. Friep (Z. Physik, 1924, 29, 1—35).—A theoretical paper 
in which the value of the integration constant of the thermodynamic 
vapour-pressure equation, 7, which is a function of the entropy 
constant of the gas, the entropy at absolute zero of the condensed 
liquid, and also of the specific heat at absolute zero, has been 
determined for a large number of gases, partly on the basis of recent 
determinations of the specific heat and vapour pressure at low 
temperatures. The mean error has also been calculated. The 
value of the moment of inertia of the molecule deduced from this 
value of i by statistical methods has been compared with that 
determined optically from the band-spectra of the gases, hydrogen, 
nitrogen, oxygen, nitric oxide, carbon monoxide, hydrogen chloride, 
hydrogen bromide, hydrogen iodide, carbon dioxide, and water. 
In all cases, the difference between the two is greater than the 
experimental error. M.S. B. 


Chemical Constants of Chlorine, Bromine, and Iodine in 
the Monatomic and Diatomic States. ,.K. Wont (Z. physikal. 
Chem., 1924, 110, 166—187; cf. Simon, following abstract).—The 
differences between the observed and theoretical values of the 
chemical constants of iodine, bromine, and chlorine in the mon- 
atomic state increase with their heats of dissociation. The experi- 
mental values for the various constants are as follows, theoretical 
values being in parentheses: Cl, +1-66 (+0-73); Br, +2-07 
HCl, — J.8 


diene Constants of Monatomic Gases. F. Simon 
(Z. physikal. Chem., 1924, 110, 572—586)—A comparison of the 
recently determined values of the chemical constants of fourteen 
elements with the theoretical values shows that the deviations 
increase with increasing heats of vaporisation. J. 8. C. 


Physico-chemical Investigations on Compounds of the 
cycloHexane Series. W. Herz and W. Biocu (Z. physikal. 
Chem., 1924, 110, 23—39).—A number of physico-chemical 
constants of carefully purified compounds of the cyclohexane series 
have been determined. cycloHexanone: b. p. 155-9°/760-2 mm., 
d 0-9625, n§* 1-45066, sp. ht. 0-433, surface tension in dynes/cm. 
at 45° (y ) "39. 33, 7 0-01549. o-Meth yleyclohexanone: b. p. 
164- 9° /756:3 mm., d° 0-9423, nif? 1-44916, sp. ht. 0-436, 29-61, 
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0-01217. m-Methylcyclohexanone: b. p. 64:5°/18-3 mm., 
d 09309, 1-44635, sp. ht. 0-441, y® 28-36, 7°? 0-01226. 
p-Methyleyclohexanone: b. p. 60°5°/16-3 mm., 0-9312, 
1-44585, sp. ht. 0-441, y® 28-91, »*? 0-01234. cycloHexanol: m. p. 
92°, b. p. 161-1°/751-3 mm., d° 0-9627, n?}” 1-46542, sp. ht. 0-417, 
31:37, 4°? 0-2032. o-Methylcyclohexanol : b. p. 167-2°/756-5 mm., 
0-9458, nif* 1-46215, sp. ht. 0-418, y* 29-43, 0-06977. 
m-Methyleyclohexanol : b. p. 76-0°/16 mm., d° 0-9353, nj$* 1-46065, 
sp. ht. 0-422, y* 27-13, »*? 0-09676. p-Methylcyclohexanol: b. p. 
76:7°/15-0 mm., d° 0-9328, 1-45916, sp. ht. 0-423, 27-94, 
q*" 0-1436. Methods for the calculation of other quantities from 
the above data are given. The influence of admixture with methyl 
alcohol, ethyl alcohol, and propyl alcohol on the density and 
viscosity of cyclohexanone and cyclohexanol has been investigated. 
J. 8. C. 


Melting Point of Platinum. F. Hormann (Z. Physik, 1924, 
27, 285-—304)—The melting point of platinum has been redeter- 
mined, for use as a thermometric fixed point, by means of com- 
parisons at three wave-lengths of the intensities of the black body 
radiation from an iridium resistance furnace, maintained successively 
at the melting points of gold and of platinum. The value adopted 
for the melting point of platinum is 1771+-2°. S. B. 


The Three-temperature Rule. M. Prup’HOMME (J. Chim. 
Phys., 1924, 21, 242—246).—The rule connecting the m. p., b. p., 
and critical temperature (A., 1921, ii, 376) has been found to give 
fairly good results for a number of chemically different substances. 

W. H.-R. 


Temperature Gradient in Gases at Various Pressures. W. 
MANDELL and J. West (Proc. Physical Soc., 1924, 37, 20—40).— 
Determinations have been made of the temperature gradients in 
air and hydrogen contained at various pressures ranging from 
atmospheric down to about 0-001 mm. in a cylindrical brass vessel 
39 cm. long and 12 em. in diameter, the end faces of which were 
maintained respectively at about 180° and 50°. The results 
definitely indicate the existence at low pressures of very large 
“temperature jumps” in the neighbourhood of the walls of the 
vessel. The general character of the results obtained is explained 
on the assumption of the presence on the walls of a gas film 
possessing properties arising from the attraction between molecules 
of the material of the wall and of the gas. J. 8. G. TF. 


Superheating of Liquids. F. B. Kenrick, C. 8S. GrBert, and 
K. L. Wismsr (J. Physical Chem., 1924, 28, 1297—1307).—Various 
liquids, having boiling points ranging from —10° to 183°, have 
been superheated 50—170° by heating them in open capillary tubes 
at atmospheric pressure or by reducing the pressure on the liquids 
in closed capillary tubes at constant temperature. Various methods 
of treating both the tubes and the liquids are given and the con- 
clusion is drawn that the initiation of bubbles from freshly-prepared 
capillary tubes is connected with nuclei loosely attached to the 
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walls of the vessel and to a property of the liquid in which there 
is an element of chance. Preparation of ‘‘ mote-free”’ liquid and 
removal of adsorbed gases on the glass or dissolved gases in the 
liquid had no appreciable effect. The radius of the bubbles 
(calculated from the surface tension and the vapour pressure at 
the maximum temperature) which can exist in equilibrium with the 
liquids at the highest temperature varies from 2-5 to 16 py. A 
simple relation is given between the external pressure and the 
maximum temperature attainable at this pressure, which holds in 
the case of ether over a wide range of pressure. M. B. D. 


Experiments on the Carbon Arc. Vapour Pressures of 
Carbon. H. Koun and M. Gucxket (Z. Physik, 1924, 27, 305— 
357).—Measurements have been made of the surface brightness of 
the anode of the carbon arc burning in various gases at pressures 
between 0-05 and 5-0 atm. The maximum temperature of the 
anode is thus found to be independent of the nature of the 
surrounding gas, and presumably depends solely on the vapour 
pressure of carbon. The heat of sublimation of carbon can be 
calculated from the change in temperature of the anode with gas 
pressure, from the Clausius—Clapeyron equation, and is given as 
139-2 kg.-cal.+7% (at the ordinary temperature), in agreement 
with the value of 141-4 for a monatomic vapour, obtained from the 
chemical constant (cf. Fajans, A., 1922, ii, 818). The temperature 
of the negative carbon has also been measured. Its limiting 
maximum value appears to be the same as that of the positive 
crater. 


Critical Pressure-ratio for Gases as affected by Variable 
Specific Heat. W.J. Wacker (Phil. Mag., 1924, [vi], 48, 703— 
707; cf. ibid., 1922, [vi], 43, 589)—The critical pressure-ratio 
during maximum discharge conditions of gases through orifices 
under variable specific heat conditions has been deduced and 
takes the form 
At norma] temperatures, is practically 
negligible. 


Viscosities of Gases [Hydrogen and Helium] at Low Tem- 
peratures. P. GintTuER (Z. physikal. Chem., 1924, 110, 626— 
636).—The viscosities of hydrogen and helium have been deter- 
mined at low temperatures (15—80° Abs.). The viscosity of 
hydrogen in the vicinity of 20° Abs. varies as 7%/*, in accordance 
with the Nernst theory. The behaviour of helium does not, 
however, conform to the theoretical requirements. J. 8. C. 


Origin of Free Oxygen in the Air. G.TammMann (Z. physikal. 
Chem., 1924, 110, 17—22).—An attempt is made to estimate the 
epoch in which free oxygen first appeared in the atmosphere. 
Oxygen, as such, is not found in lava or occluded in erupted rock. 
The possibility of molecules leaving the gravitational field of the 
earth is discussed and it is shown that the necessary velocity is 
11 km./sec. From the mathematical treatment it appears that 
only the hydrogen molecule at very high temperatures is likely 
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to attain a velocity of this order. Free atmospheric oxygen prob- 
ably made its appearance after the commencement of the solidific- 
ation of the earth’s upper crust. J.8. C. 


Volume in Liquid Mixtures. R. Lorenz and W. Herz (Z. 
anorg. Chem., 1924, 140, 399—404).—The values of y=(n?—1)/ 
(n?+2) have been calculated for different concentrations of twelve 
binary liquid mixtures from the value of n for the mixture and 
from the values of wy for each of the constituents according to the 
rule of mixtures. The two values thus obtained for each mixture 
agree fairly closely, but there is sufficient difference to indicate 
that the volume of mixtures is not strictly additive. Using the 
value of x for the solid salt, the volume of solutions of varying 
concentrations of potassium or sodium chloride in water agrees 
quite closely with that obtained by the rule of mixtures. A. R. P. 


Contraction of Ethyl Alcohol on Dilution. H. P. Foran (J. 
Soc. Chem. Ind., 1924, 43, 338—3407T).—The percentage con- 
traction, C, when ethyl alcohol is diluted with water is given by 
the relation C=3(V/P—1-02), where V is the percentage increase 
in volume when the water is added and P the percentage decrease 
in strength. P, V, and V/P must not exceed 45°, 90%, and 1-90, 
respectively. 


Vaporisation of Liquid Mixtures. J. F. Kine and §. P. 
SMEDLEY (J. Physical Chem., 1924, 28, 1265—1272).—Three methods 
are described for determining the exact composition of the constant- 
evaporating mixtures of two miscible liquids. The constant- 
evaporating mixture for carbon tetrachloride and ethyl alcohol at 
20° was found to contain 17-4°%% of ethyl alcohol by volume. The 
densities at 20°/4° for various mixtures have been tabulated. The 
methods are: determination of the maximum vapour pressure by 
Smith and Menzies’ ‘‘ submerged bubblet ’’ method, change in the 
refractive index after evaporation, and density change after a given 
amount of air has been bubbled through the liquid. M. B. D. 


Determination of the Vapour Pressures and of the Com- 
position of the Vapour Phases in Equilibrium with Aqueous 
Solutions of Hydrogen Chloride and Hydrogen Bromide at 
Different Temperatures. M. Wrewsky, N. SawariTzky, and 
L. Scuartorr (Z. physikal. Chem., 1924, 112, 97—108).—The 
compositions of the vapour phases have been determined at about 
20°, 55°, and 80°. A wide range of concentrations of the solutions 
was employed. The partial pressures of acid and water, respec- 
tively, are calculated. For both series of solutions, the total 
vapour pressure falls with increasing concentration to a minimum 
and then rises sharply. This sudden rise is due to the partial 
pressure of the halogen compound, which is negligible until the 
region of the minimum is reached, but then increases extremely 
rapidly. The compositions of the constant-boiling hydrogen 
chloride solutions agree very closely with those recorded by Roscoe 
and Ditmar (Annalen, 1860, 116, 214). L. F. G. 
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Equilibrium between Liquid and Gaseous Phases of 
Aqueous Solutions of Hydrogen Chloride and of Hy 
Bromide. M. Wrewsxy (Z. physikal. Chem., 1924, 112, 109— 
116).—Theoretical. The change of vapour pressure of binary 
solutions with temperature and heat of formation is examined, 
and an expression derived with which the data available for hydrogen 
chloride, bromide, and iodide solutions are shown to be in agree- 
ment (cf. preceding abstract). L. F. G. 


Determination of the Boiling and Condensation Curves of 
Mixtures of Hydrochloric Acid and Water under a Pressure 
of 760 mm. E. CarrizrReE and ArRNauD (Compt. rend., 1924, 
179, 1265—1267).—The results given correlate (1) boiling point 
with percentage of hydrogen chloride in the boiling liquid for the 
range 19—110—100°, and 41-9—20-15—0-03% HCl, and (2) tem- 
perature of distillation with percentage of hydrogen chloride in 
the distillate, for the range 20°—110°—100° and 100—20-15—0%. 
The results agree with those of Roscoe and Dittmar (T., 1859, 12, 
128) and conform to the Gibbs—Konovalov law (cf. A., 1923, ii, 
555). 


Equilibrium between Vapour and Liquid of Aqueous 
Solutions of Ammonia. M. Wrewsky (Z. physikal. Chem., 
1924, 112, 117—127).—Theoretical. Data now available (cf. this 
vol., ii, 101, and above) are shown to be in agreement with values 
calculated from thermodynamic considerations. L. F. G. 


Influence of Thin Surface Films on the Evaporation of 
Water. G. Hepestranp (J. Physical Chem., 1924, 28, 1245— 
1252).—The rate of evaporation of water into dry air from a 
surface of 18-2 sq. cm. at 20° has been measured. The amount of 
water evaporated for a given rate of flow was found to vary with 
the height of the edge of the vessel above the water surface. The 
evaporation increases with increased rate of flow of the dry air 
up to a limiting value. Films 1 mol. thick of palmitic and oleic 
acids were formed on the water surface by dissolving them in benzene 
and allowing it to evaporate. No change was observed in the rate 
of evaporation. Saponin solutions, which have a very low surface 
tension, due to adsorbed molecules at the interfacial surface, also 
had no effect. Salt solutions lowered the rate of evaporation in 
the ratio of the partial pressure of the solution to that of pure 
water. The surface films formed by adsorbed substances at the 
interfacial surfaces or by unimolecular layers must therefore 
follow the thermal agitation of the water molecules and do not 
exist as an impermeable layer on the surface. M. B. D. 


Behaviour of the Simple Halides with Water. N. V. 
Sipewick (J. Chem. Soc., 1924, 125, 2672—2674).—The suggestion 
that the maximum covalency of an element depends on its position 
in the periodic table (A., 1924, i, 506) is shown to explain the various 
reactions of simple halides in aqueous solution, viz., ionisation, 
hydrolysis, either of the type XCI—>» XOH+ HCI or XCI— XH+ 
HOCI, and no reaction. It is shown that hydration should facilitate 
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ionisation and that elements with a maximum covalency of four 
should form uni- and bi-valent cations, whereas those with a 
co-valency of six should also form tervalent ions. When ionisation 
is no longer possible, the water tends to attach itself to the molecule 
and to react with the halogen (e.g., silicon tetrachloride). Carbon 
tetrachloride does not react because it cannot ionise and has a 
complete octet in which the carbon, unlike the silicon in silicon 
tetrachloride, is exerting its maximum covalency so that the 
molecule cannot take up water. Nitrogen trichloride reacts with 
water with formation of hypochlorous acid by offering its unshared 
pair of electrons to the hydrogen of the water, producing 
CI—N(Cl,) —> H—O—H, which then decomposes. K. 


Critical Solution Temperature of Ternary Mixtures. A. 
BoutaRic and G. Corset (Compt. rend., 1924, 179, 1319—1322).— 
The miscibility of water with binary mixtures of phenol, aniline, 
salicylic acid, and benzoic acid has been examined. Where the 
two substances are chemically similar (e.g., benzoic and salicylic 
acids), the critical solution temperature is a linear function of the 
composition. Experiments have also been made on the miscibility 
of phenol with mixtures of various alcohols and water. L. L. B. 


Diffusion in Mixed Crystals. H. Braune [with H. HELLWEG] 
(Z. physikal. Chem., 1924, 110, 147—165).—The lattice structure 
of crystals necessitates the vibration of atoms about equilibrium 
positions, their mean centres of gravity being fixed. The electrical 
conductivity of solid salts and the phenomenon of diffusion demon- 
strate the possibility of the atoms changing position. The prob- 
ability of this is, however, small, and diffusion takes place in solid 
bodies only with measurable velocity in the neighbourhood of the 
melting point. Mixed crystals of the metals of the copper group 
are particularly suitable for diffusion experiments, since they form 
no intermetallic compounds and are apparently completely miscible. 
On the assumption that the rate of diffusion is dependent on the 
amplitude of atomic vibration, the expression is derived Dp= 
Ce-%*Ts/7, where Dz is the diffusion coefficient at temperature 7’, 
T, the m. p., b a constant, and C a constant characteristic of the 
substance. A description of the experimental technique for the 
determination of the diffusion of gold into silver is given, the values 
of Dp at various temperatures being in close agreement with the 
above expression. Copper diffuses more readily into those silver— 
gold alloys which are rich in the former metal. The alteration 
in the electrical conductivity of solid electrolytes with temperature 
may be represented by the formula «—Ce-®’, J. 8. C. 


Cast Alloys of Aluminium containing Small Amounts of 
Magnesium. §S. Danrets (Ind. Eng. Chem., 1924, 16, 1243— 
1249).—The effect of the addition of small proportions of mag- 
nesium to aluminium which contains silicon and iron as impurities 
appears to be the formation of magnesium silicide, Mg,Si. The 
equilibrium between silicon, iron, and aluminium is materially 
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altered, the iron existing chiefly or entirely as FeAl,. ([Cf. B., 
1925, 73.] C. I. 


Hardness of Copper-Tin Alloys. O. BAUER and O. VoLLEn. 
BRUCK (Z. Metallk., 1924, 16, 426—429).—The curve showing the 
hardness of copper-tin alloys rises slowly with increase of tin to 
13-9%, the limit of the solid solution, then rapidly to a maximum 
at the point corresponding with Cu,Sn; it then falls rapidly to a 
point corresponding with Cu,Sn,, after which the slope is gradual 
to pure tin. A slight kink occurs in the downward portion of the 
curve at Cu,Sn. [Cf. B., 1925, 73.] A. R. P. 


Gold-Copper Alloys. E. Sepstrém (Ann. Physik, 1924, [iv], 
75, 549—-555).—The thermoelectric power against copper, heat con- 
ductivity, and electrical resistance of gold—copper alloys, prepared 
by fusion in a vacuum, have been determined. The heat con- 
ductivity was calculated from the thermoelectric effect by Borelius’ 
method (ibid., 1917, 52, 398; 1918, 56, 338). The results 
confirm the existence of a compound AuCu (cf. Kurnakov, Shemt- 
schushni, and Zasedatelev, J. Inst. Metals, 1916, 15, 305). The 
alloys which approximate to this composition are extremely brittle. 
A similar study has been made of a number of other alloys, but 
the results are recorded elsewhere (Dissertation, men ie 

M. S. B. 


Coefficients of Thermal Expansion for Aluminium Alloys 
and Alloys of Nickel-Iron and Cobalt-Iron. K. Honpa and 
Y. Oxuso (Sci. Rep. Tékohu Imp. Univ., 1924, 13, 101—107).— 
A table showing the mean coefficients of linear expansion of 
aluminium, magnesium, and eleven light aluminium alloys for 
several temperature ranges from 20° to 500° is given, together with 
curves showing the variation of this coefficient in the iron-nickel 
and iron-cobalt alloys with the nickel and cobalt content, respec- 
tively. A very pronounced minimum in the first-named series 
occurs with 35% Ni, corresponding with the so-called ‘ Invar” 
alloys; the cobalt curve, on the other hand, is fairly flat and more 
or less regular. [Cf. B., 1925, 73.] A. R. P. 


Influence of Indifferent Gases on the Saturated Vapour 
Concentrations of Liquids. F. and E. 
(Z. physikal. Chem., 1924, 140, 768—785).—The alteration in the 
saturated vapour concentration of a liquid in presence of a com- 
pressed, chemically indifferent gas is due to two factors, the pressure 
exerted on the liquid and the solvent action of the gas on the 
vapour. The former causes an increase in the partial pressure 
over the liquid, independent of the nature of the gas and depending 
only on the pressure exerted. The second factor causes an increase 
characteristic of the gas concerned. The influence of hydrogen, 
air, and carbon dioxide on the vapour pressure of water and of 
hydrogen and nitrogen on the vapour pressure of liquid carbon 
dioxide has been investigated over a pressure range up to 200 
kg./em.*. An equation is derived representing the increase in 
vapour pressure as a function of the total pressure. Deviations 
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are ascribed to the solvent action of the compressed gas. In the 
case of water this is negligible for hydrogen, small for air, and 
considerable for carbon dioxide. J.8. C. 


Supersaturation of Gases in Liquids. F. B. Kenrick, K. L. 
WismerR, and K. 8S. Wyart (J. Physical Chem., 1924, 28, 1308— 
1315).—When water is saturated with oxygen and carbon dioxide, 
at concentrations corresponding with about 16 atm., bubbles do 
not form in an appreciable time when the pressure is reduced to 
1 atm. at the ordinary temperature, but only after heating at 
about 60°.. Colloidal platinum favours the formation of bubbles 
in water supersaturated with oxygen, but rapidly loses its effective- 
ness. Although carbon dioxide is thirty times as soluble as oxygen, 
the average time before bubble formation is about the same for the 
two gases when they are at the same temperature and when the 
supersaturation corresponds with the same equilibrium pressure. 
Nitrogen produced in solution by the reaction between hydrazine 
sulphate, ferric alum, and sulphuric acid at an equilibrium pressure 
of about 100 atm. can be brought to atmospheric pressure for an 
appreciable time without bubbles forming in the body of the liquid. 

M. B. D. 


Temperature of Steam Evolved from a [Boiling Aqueous] 
Solution. E. ReissMann (Z. angew. Chem., 1924, 37, 899—903). 
—An aqueous solution of calcium chloride was boiled in a vessel, 
the vapour space being jacketed by an electrically heated oil-bath. 
The temperatures of the boiling solution, vapour, and oil-bath were 
read over a period and the results plotted graphically. If the 
temperature of the bath is above or below that of the solution, 
that of the vapour is intermediate between the two, and if the 
temperature of the bath is varied the three curves intersect at a 
point. In this way, and from a comparison of the behaviour of 
pure water under similar conditions, it is proved that the steam 
leaves the boiling solution at the temperature of the solution, and 
not at 100°. The author concludes with a reply to Schreber’s 
assertion to the contrary. (Cf. Z. techn. Physik, 1923, <"s = 

Ww. 2. 


Rate of Absorption and Equilibrium of Carbon Dioxide in 
Alkaline Solutions. R. V. Wiiamson and J. H. MatHews 
(Ind. Eng. Chem., 1924, 16, 1157—1161).—The absorption of carbon 
dioxide increases with the rate of flow of the alkaline liquid and 
is very sensitive to any disturbance of the surface, whilst doubling 
the rate of flow of gas results in a very marked decrease in the 
effectiveness of the liquid. The rate of absorption of carbon 
dioxide is greatly increased by increasing the concentration of the 
potassium hydroxide, but is almost independent of the potassium 
carbonate concentration. It corresponds with the absorption in 
distilled water plus an amount proportional to that of hydroxide 
and inversely proportional to that of hydrogen carbonate present. 
The rate of absorption with potassium carbonate solution increases 
to a maximum at 70—75° and then decreases, and is directly pro- 
portional to the partial pressure of the carbon dioxide. D.G. H. 
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Principles of Gas Absorption. W. K. Lewis and W. G. 
Wuitman (Ind. Eng. Chem., 1924, 16, 1215—-1220).—The “ two. 
film ’’ theory of the absorption of gas by a liquid assumes that 
the rate of absorption depends only on the rate of diffusion through 
the stationary films at the intersurface in which convection is 
absent. This rate is given by the general equation dW/Ad6= 
k,(P,—P;)=kx(C;—C_z), in which P, C are the concentrations of 
the solute in the gas and liquid and g, i, LZ refer to the gas, inter- 
face, and liquid, respectively. This equation is capable of simpli- 
fication in cases of very high solubility (gas-film diffusion only 
significant) and very low solubility (liquid-film diffusion significant), 
and also for conditions in the case of intermediate gases where 
Henry’s law holds good. [Cf. B., 1925, 55.] C.I 


Absorption of Carbon Dioxide and Ammonia from Gas 
Bubbles. P. G. Lepia (Ind. Eng. Chem., 1924, 16, 1231—1233). 
—tThe rate of absorption of carbon dioxide in potassium hydroxide 
solution increases slowly with increasing concentration of the latter 
up to9N. Beyond this point, the increase becomes very rapid and 
no theory can be put forward to explain the discontinuity. With 
sodium hydroxide, the rate of absorption diminishes when the 
concentration exceeds 4N. [Cf. B., 1925, 69.] ee 


Effect of Gas Velocity and Temperature on Rate of 
Absorption. R. T. Hastam, R. L. Hersnery, and R. H. Kren 
(Ind. Eng. Chem., 1924, 16, 1224—1230).—The values for the 
‘* overall’ absorption coefficients of sulphur dioxide and of am- 
monia in water in a particular absorption tower with varying gas 
velocities and temperatures were determined. From these on the 
‘* two-film ” theory the individual film coefficients were calculated 
and experimental support was obtained to many of Lewis and Whit- 
man’s deductions (cf. above), in particular that the film conductivity 
is a function of the ratio of density to viscosity and that the mole- 
cular diffusivities of all solutes, under similar conditions, are the 
same. [Cf. B., 1925, 55.] C. I. 


Comparative Absorption Rates for Various Gases. W. G. 
WuitmaN and D. S. Davis (Ind. Eng. Chem., 1924, 16, 1233— 
1236).—The “ overall ” rates of absorption under similar conditions 
for oxygen, sulphur dioxide, ammonia, and hydrogen chloride in 
water and for ammonia in 2-3N-hydrochloric acid were determined. 
It is shown that on Lewis and Whitman’s theory the results obtained 
in the first and last cases can be applied to the calculation of the 
other three and that these calculated results agree closely with 
those experimentally obtained. The ‘“ two-film ” theory of absorp- 
tion is thus strongly supported. The same constant is obtained 
by determining the rate of escape of a gas from solution as by 
measurement of the rate of absorption, the two processes being 
practically the same. [Cf. B., 1925, 55.] a 


Mechanism of Absorption of Moderately Soluble Gases 
in Water. H.G. Becker (Ind. Eng. Chem., 1924, 16, 1220—1224). 
—The absorption constants for oxygen and nitrogen in air-free 
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water were determined by measuring the reduction of pressure 
within a gas bubble passing through a vigorously agitated column 
of water. The rate of solution can be expressed in the form 
dw/dt=a—bw. The rate of absorption at the surface of a volume 
of water stirred by means of an agitator was found to vary directly 
with the speed of stirring, but conditions of perfect mixing were 
unattainable. Experiments on the absorption of various gases 
at a stationary surface showed that carbon dioxide, hydrogen, 
and hydrogen sulphide form a saturated surface layer. Chlorine 
and some other gases do not, the difference being probably due to 
the varying effects on the density, viscosity, and surface tension 
of the liquid produced by the solution of the gas. [Cf. B., 1925, 
55.] C. I. 


Mists from Chemical Reactions. II. Absorption of 
Chemical Mists. H. Remy and K. Runwanp (Z. anorg. Chem., 
1924, 139, 51—68).—The absorption of moist chemical mists by 
aqueous salt solutions depends on many factors; that of dry mists 
(“colloidal dust ’’) is dependent only on the vapour pressure of 
the salt solution. The curve representing the absorption of dry 
sulphuric anhydride mists by sulphuric acid solutions of varying 
concentration runs parallel with the b. p.—concentration curve of 
the acid. A maximum is observed in each case with approximately 
98° acid solutions. Sulphuric acid solutions below 5% absorb 
moist sulphuric anhydride mists better than water; the absorption 
decreases as the acid concentration rises above this strength. Vis- 
cosity effects cause a very variable absorption as the acid becomes 
highly concentrated; heat of solution also exerts some influence. 
Exactly similar results were obtained for the absorption of wet 
and of dry ammonium chloride mists in ammonium chloride and in 
calcium chloride solutions. 


Mists from Chemical Reactions. III. Examination for 
Electric Charge. H. Remy and ©. Kocu (Z. anorg. Chem., 
1924, 139, 69—80).—Ammonium chloride and sulphuric anhydride 
mists do not carry electric charges. The temporary small 
negative charges which these fogs acquire after bubbling through 
water are due to the charging of the fog-bearing gas (‘‘ bubble 
effect ’’; cf. Coehn, Z. Elektrochem., 1923, 29,1). The size of this 
charge depends on the amount of fog absorbed by the water. Pure 
air assumes a relatively large negative charge when bubbled through 
00001 NV-ammonium chloride or sulphuric acid which changes to a 
small positive value as the concentration increases to NV. 8. K.T. 


Adsorption of Arsenious Acid by Hydrated Aluminium 
Oxide. J.H. Yor (J. Amer. Chem. Soc., 1924, 46, 2390—2397).— 
Aluminium hydroxide adsorbs arsenious acid very rapidly for the 
first few minutes, after which the rate drops; after 24 hours an 
equilibrium is apparently reached, although further slight adsorp- 
tion takes place after 232 hours. The adsorbed quantities agree 
with the usual adsorption formula in the case of adsorption periods 
of 24 and 72 hours, but not in the case of 232 hours; the latter, 
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however, is probably not a simple case of adsorption. The lower 
the temperature of precipitation of the hydroxide the greater is its 
adsorptive capacity, this effect being greater over the range 0—50° 
than over 50—100°. Boiling the precipitate also reduces its 
adsorptive power. The effect of high temperature may be to 
cause the formation of a more compact precipitate. 8. K. T. 


Adsorption by Precipitates. H. B. Weiser (J. Physical 
Chem., 1924, 28, 1253—1264).—The amounts of potassium, barium, 
and aluminium chlorides, and potassium alum required to pre- 
cipitate negative arsenious sulphide sol at various concentrations 
have been determined in the presence of phenol and isoamy] alcohol. 
These non-electrolytes increase the amount of barium chloride 
required, decrease the amount of potassium chloride, and have no 
effect in the case of the other two salts, contrary to the results of 
Kruyt and van Duin (A., 1914, ii, 182). Although the amount of 
barium chloride required for precipitation is greater, the actual 
quantity of barium carried down by the sol is less, and, with con- 
centrations of barium chloride less than the precipitation value, 
this amount follows the usual adsorption isotherm. Positive 
hydrous ferric and chromic oxide sols in the presence of these non- 
electrolytes show a slight diminution in the amounts of potassium 
chloride, oxalate, and sulphate required for precipitation. The 
adsorption of a non-electrolyte by the particles of a sol lowers its 
stability and at the same time it reduces the adsorption of the 
precipitating ion of the electrolyte added to it to produce coagul- 
ation. These two factors act in opposite directions and the 
amount of electrolyte required for precipitation is determined by 


the preponderance of either one or the other. M. B. D. 
Effects of Gas on the Resistance and Resistance-Tem- 


perature Coefficient of Sputtered Platinum Films. F. W. 
Reyno.ps (Physical Rev., 1924, 24, 523—531).—Sputtered platinum 
films are assumed to contain adsorbed hydrogen; decrease of the 
resistance of a film on contact with oxygen is due partly to removal 
of hydrogen and partly to adsorption of oxygen, but the effects 
obtained depend on the conditions under which the film was pro- 
duced. A. A. E. 


Temper Colours. ©. W. Mason (J. Physical Chem., 1924, 
28, 1233—1244).—The author criticises the views of Mallock (Proc. 
Roy. Soc., 1918, A, 94, 561), Hinshelwood (A., 1923, ii, 29), and 
Raman (Nature, 1922, 109, 105). Temper colours are due to inter- 
ference of light reflected in a similar manner to Newton’s rings 
from the two surfaces of a film of a compound of the metal which 
is formed on its surface. Explanations using diffraction or selective 
reflection are inadequate and also inconsistent with the behaviour 
of the colours. The colour is increased by a reticulated or granular 
structure and a moderate degree of opacity of the film. If the 
film is itself coloured, it obscures the interference colours in the 
case of thicker films. (Cf. this vol., ii, 138.) M. B. D. 
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“Temper '’ Colours [of Steel]. R.C. Gate (J. Soc. Chem. 
Ind., 1924, 43, 349—3521T).—The thickness of the temper colours 
on steel as determined by direct weighing, assuming that the 
density of the film is 5-25 g. per c.c., varies from 4:21077 cm. 
for a pale straw colour to 21-3 10-7? cm. for a dark purple. The 

s do not agree with those calculated by Tammann from the 
thickness of an air layer of similar colour, and if the colours were 
due to interference then the refractive index of the film would 
vary from 2-53 to 0-63. Again, a blue film becomes purple or 
yellow when gently polished, and other evidence is adduced which 
seems to show that the films are granular. (Cf. Mason, preceding 
abstract ; Hinshelwood, this vol., ii, 138.) A. R. P. 


Interfacial Tension of some Aqueous Solutions against 
Oils, as Corrected for Specific Gravity. R. L. Howarp and 
T. Sottman (J. Physical Chem., 1924, 28, 1291—1296).—When 
surface tensions are measured by the Donnan pipette (A., 1900, ii, 
201), a correction should be applied for the difference in density 
between the solutions and the oil. Surface tensions are given for 
solutions of sodium halides, sulphate, citrate, and carbonate, 
sucrose, glycerol, chloral hydrate, ethyl alcohol, carbamide, soap, 
bile salts, saponin, and tannin in water. M. B. D. 


[Uni-molecular Films of Sodium Oleate on Water.] Deter- 
mination of the Constant N of Avogadro. P. L. pu Noty 
(Phil. Mag., 1924, [vi], 48, 664—672).—Determinations of the 
surface tension of dilute aqueous solutions of sodium oleate after 
keeping for two hours show that three decided minima always 
occur at the concentrations 1 /750,000, 1/1,220,000, and 1/1,390,000, 
respectively. It is suggested that these three minima correspond 
with the three possible modes of orientation of the molecules on 
the surface, unimolecular layers being in each case realised. Hence 
from these three minima it is possible to calculate the three dimen- 
sions of the sodium oleate molecule, from which N can be deter- 
mined, a value 6-008 x 1073 being obtained. 


Phase Boundary Forces at the Gas-Liquid Surface of 
Separation. II. Adsorption and Orientation of Molecules 
of Aliphatic Compounds. A. Frumxin (Z. physikal. Chem., 
1924, 111, 190—210).—-By the arrangement previously described 
(A., 1924, ii, 462) the potential difference set up at the surface of 
separation between air and solutions of a large number of aliphatic 
compounds has been determined. The solutions were made con- 
ducting by the addition of potassium chloride, which, except at 
high concentrations, does not affect the values found. The typical 
curve obtained by plotting the potential difference « against the 
concentration c for organic non-electrolytes or weak electrolytes 
conforms closely to the equation «=Ac/(1+Be), A and B being 
constants, which is of the form of the Langmuir adsorption isotherm. 
For neutral salts, however, the curve is represented by an expression 
which recalls the Freundlich adsorption isotherm. In homologous 
series of organic compounds, for example, aliphatic acids, alcohols, 
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ketones, and esters, increase in the number of carbon atoms brings 
about a diminution in the concentration at which a given charge 
may be reached, and the relative charge is the same for each carbon 
atom. ‘The value of «., however, is practically identical for each 
member of the series. Acids, alcohols, ketones, esters, and amines 
give positive charges to the surface of the solution. Halogen 
substitution compounds and neutral salts give, for the most part, 
a negative charge. The general behaviour runs parallel with the 
effect on the surface tension and is therefore related to the adsorp. 
tion of the substance at the air—water surface of separation. 
Accepting the views of Langmuir and Harkins on the orientation 
of adsorbed molecules by surface forces, the results may be ex- 
plained by supposing that in pure water the oxygen molecule is 
oriented towards the surface giving a negative charge. In solutions 
of aliphatic compounds which give a positive charge, the hydro- 
carbon radicals, having no tendency to hydrate, take up a position 
at the surface, but in the halogen derivatives the halogen is adsorbed 
at the surface giving a negative charge. Since increase in the 
number of carbon atoms does not increase the maximum charge, 
the linking C—C must be completely non-polar in character. To 
the linkings C—O, C—Cl, and C—N a definite polarity must be 
ascribed, the carbon atom in each case being positive. M.S. B. 


Orientation of Ammonium Iodide Crystals on the Surface 
of Muscovite. M. Royrr (Compt. rend., 1924, 179, 1610—1612; 
cf. Gaubert, A., 1924, ii, 549)—A drop of warm saturated solu- 
tion of ammonium iodide is spread on a freshly-prepared cleavage 
surface of the mica, the lower temperature of which causes rapid 
crystallisation without formation of unoriented crystals. The 
crystals are invariably cubic, never octahedral. Unlike other alkali 
halides, ammonium iodide on a given fresh cleavage orients itself 
in one position only. A side of the triangular contour (normal to 
a triad axis of the cube) lies parallel to the mica plane (010), whilst 
all the apices point either in one direction or the opposite. When 
crystals are deposited on successive cleavages, the orientation is 
sometimes all in one direction and sometimes all in the other. It 
is inferred that muscovite is of triclinic symmetry, but is built up 
of laminations twinned at 180° to one another, the resulting crystal 
being pseudo-monoclinic. W. A. C. 


Permeability of Membranes. W. D. Bancrorr and (. 
Gurcuot (J. Physical Chem., 1924, 28, 1278—1283).—A preliminary 
paper showing that the permeability of membranes is closely con- 
nected with their coagulability when prepared in the colloidal state. 
Copper ferrocyanide membranes are coagulated by low concen- 
trations of methyl alcohol and of acetic acid, thereby becoming 
permeable to sugar. Alcohols and acids coagulate a copper ferro- 
cyanide sol whilst alkalis peptise a copper ferrocyanide gel. The 
results of Barlow (A., 1905, ii, 507; 1906, ii, 273), Walden (A., 
1893, ii, 203), and Czapek (Ber. deuts. bot. Ges., 1910, 28, 159) are 
shown to be due to coagulation of the membrane by the alcohols or 
acids employed. M. B. D 
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Theory of Osmotic Pressure, Membrane Potential, and 
Coagulation of Colloids. Colloidal Chromium Hydroxide. 
N. Bserrvum (Z. physikal. Chem., 1924, 110, 656—684).—Equations 
have been deduced for the osmotic pressures of colloidal ions; 
observations on colloidal solutions of chromium hydroxide are in 
approximate agreement with these. Determinations of membrane 
potential show that the relationships existing between this quantity 
and the activities of the ions (H+ and Cl~) on different sides of 
the membrane are in agreement with Donnan’s theory. The 
membrane potentials calculated from the observed osmotic pressures 
are approximately half the measured values. From the osmotic 
pressure measurements it is calculated that the colloidal chromium 
particle consists on the average of 1000 chromium atoms and 
carries about 30 free charges. The amount of adsorbed anion 
(chloride) shows that the total charge carried by the colloid is 
about 240. For complete coagulation, the necessary amount of 
ferrocyanide corresponds exactly with the total charge on the 
colloid, whilst about 15° excess of ammonium or potassium sulphate 
is required. The change in the conductivity on addition of am- 
monium sulphate has been measured. Commencement of coagul-. 
ation is indicated by a sudden break in the curve obtained on 
plotting conductivity against c.c. of ammonium sulphate. An 
apparatus is described for the determination of osmotic pressures, 
membrane potentials, and the activities of the ions on both sides 
of the collodion membrane. J.8.C. 


Effects of Dilution on Colloids. W. Kopaczzwsx1 (Compt. 
rend., 1924, 179, 628—629).—Certain colloidal solutions give, on 
dilution, conductivity values greater than would be expected as a 
result of dissociation. It is suggested that the union between ions 
and molecules in the solution is not a simple chemical change. 
Some biological aspects of the experimental results are indicated. 


H. J. E. 


Theory of Elasticity of Colloidal Solutions. E. Szrevart 
(Z. physikal. Chem., 1924, 108, 175—184; cf. following abstract).— 
When the elasticity limit in solids is overstepped the tension com- 
pletely disappears, but in a colloidal solution in motion the tension 
at the elasticity limit is maintained, and represents a flow-elasticity. 
The relation between the resistance value, w, the velocity gradient, 
G, in the liquid, the flow-elasticity, 5, and the true viscosity, y, is 
expressed by w=6/G+y. This formula is in good agreement 
with the experimental results obtained using Couette’s apparatus, 
but, for agreement with those obtained by Hess’ method, the 
addition of a constant to G is required. By reference to the 
experimental data for benzopurpurin and vanadium pentoxide sols 
it is shown that, whilst true viscosity increases proportionally with 
concentration, or with addition of electrolyte, and in the latter case 
only very slowly, the rate of increase of elasticity also increases 
rapidly. The two quantities therefore appear to be independent 
of one another. Under the conditions prevailing in the Ostwald 
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viscosimeter, the influence of the elasticity of the sol on the result is 
of the same order as that of the viscosity. M. 8. B. 


Viscosity and Elasticity of ColloidalSolutions. H. Freunp. 
LicH and E. ScHaLex (Z. physikal. Chem., 1924, 108, 153—174).— 
The viscosity of various sols has been examined by Hess’ method 
of comparison of the rate of flow of the sol with that of water 
through horizontal capillary tubes under the influence of varyi 
pressures (cf. Rothlin, A., 1920, ii, 18) and by Couette’s method, as 
modified by Hatschek (A., 1913, ii, 835), in which an external 
revolving cylinder drags round an internal concentric cylinder on 
account of the viscosity of the liquid between. A number of sols, 
especially hydrophobic sols, for example, arsenic trisulphide, 
lanthanum oxide, zirconium oxide, calcium fluoride, a sulphur sol, 
and an aluminium oxide sol, obeyed Poiseuille’s law, that is, they 
behaved like true solutions. A different aluminium oxide sol and 
a cerium oxide sol showed slight deviations from Poiseuille’s law. 
Greater deviations were shown by an old ferric oxide sol, and much 
greater divergence by vanadium pentoxide, benzopurpurin, cotton- 
yellow, gelatin, and sodium stearate. With increasing pressure, or 
with increasing angular velocity, according to the method of 
measurement, the apparent coefficient of viscosity, or the resistance 
value, decreased. This is attributed to a shearing elasticity of the 
sol which becomes less important relatively to the true viscosity 
coefficient as the velocity gradient in the sol increases. It has been 
previously shown by Freundlich and Seifriz (Z. physikal. Chem., 
1923, 104, 233) that most sols displaying deviations from Poiseuille’s 
law possess an extension elasticity. The sols which show the 
greatest deviations, and therefore the greatest elasticity, appear 
to be those which consist of non-spherical particles. The elasticity 
apparently increases with age and with the addition of electrolytes, 
and decreases with dilution. In the case of vanadium pentoxide sols, 
the increase in double refraction runs parallel with the increase in 
apparent viscosity, but does not appear to be related to the size 
of the particles. 

Since only low pressures are operative in the Ostwald viscosimeter, 
it is evidently not suitable for the measurement of the viscosity 
of sols. M. 8S. B. 


_ Colloidal Arsenic Sulphide. A. Bouraric and M. VUILLAUME 
(J. Chim. Phys., 1924, 21, 247—264; cf. A., 1924, ii, 405).—The 
absorption of light by arsenic sulphide sols is expressed by the 
relation log/,/I=k/A", where Jy and J are the intensities of the 
incident and transmitted rays of wave-length A. The constant » 
increases regularly with diminishing wave-length, being 3-3 for 
A=640 pp and 12-0 for A\=530 pp, and it is equal to 4 (the Rayleigh 
constant for absorption by colourless particles of small size compared 
to 4) when A=620 pp. The absorption is the result of (1) a simple 
absorption following the law of Rayleigh, and (2) a selective 
absorption in the region of \=620 pp, and due to reflection from the 
surface of the granules. Absorption due to (1) is increased and 
that due to (2) is decreased by increase in the size of the granules. 
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When the sols are prepared by passing hydrogen sulphide into a 
solution of arsenious oxide, the size of the granules increases with 
the concentration of the arsenic and with the time of passage of the 
hydrogen sulphide, a slow current of which gives much larger 

anules than a rapid one. 

The densities and viscosities of sols of different concentration 
have been determined, and indicate that the viscosity formula of 
Einstein applies accurately to sols of infinite dilution. 

The flocculation of these sols has been studied spectrophoto- 
metrically by periodically measuring the coefficient of absorption, 
which ‘first increases rapidly and then reaches a limiting value. 
At this point, a gel is produced in an unstable condition, and 
flocculation may occur at any moment and is favoured by factors 
such as rapid stirring. The slightest excess of hydrogen sulphide 
greatly retards the flocculation by alkali chlorides and aluminium 
chloride, accelerates it in the case of the chlorides of barium, 
strontium, and calcium, and has little effect with manganese or 
magnesium chlorides. Rise of temperature produces a similar 
effect, but the presence of excess of arsenic trioxide has little effect. 
In all cases, the speed of flocculation increases both with the con- 
centration of the electrolyte after mixing, and with that of the 
added solution, unless this is very dilute. For a given concen- 
tration of electrolyte, increased colloid concentration raises the 
velocity of flocculation with the chlorides of potassium, barium, 
magnesium, and manganese, and diminishes the velocity with 
cadmium and aluminium chlorides. W. H.-R. 


Dispersion of Colloidal Electrolytes in Relation to Mineral 
Exchanges in Cells. W. Mzstrezat and (Mixz.) M. Janet.— 
(See i, 198.) 


Determination of the Size of Invisible Particles in Emulsoid 
Sols. H. R. Kruyt and H. J. C. TenpELoo (Proc. K. Akad. 
Wetensch. Amst., 1924, 27, 377—381).—The conductivity, viscosity, 
and the cataphoretic velocity of 05% sols of starch, to 
which varying quantities of various electrolytes were added, were 
measured. This leaves only ¢, the relative volume of the particles, 
and r, their radius, undetermined in Smoluchowski’s equation for 
charged particles, 9)/np=& . (¢D/27)],in which y, and 
%.are the viscosities of the sol and dispersent, respectively, is the 
specific resistance, ¢ is the potential difference in the surface double 
layer, and D is the dielectric constant. By taking the results with 
different concentrations of electrolytes present in pairs and solving 
for ¢ and r, it is found that these are constant whichever combination 
be taken, that is, ¢@ and r are not affected by the charge. As 
mean, r is found to be, in this case, 7 pp. L. J. H. 


Titration Curve of Gelatin. W.R. ATKIN and G. W. Dove.as 
(J. Soc. Leather Trades Chem., 1924, 8, 584—596).—The py values 
of 1% gelatin solutions to which varying amounts of acid or alkali 
have been added are plotted against the amount of acid or alkali 
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combined with the gelatin. From p, 1-7 the amount of combined 
hydrochloric acid rises sharply with decreasing py. From the igo- 
electric point py 4:7 to py 1-7 the curve is rather flatter whilst from 
Pu 4:7 to py 7-7 the amount of sodium hydroxide fixed increases 
continuously. From p, 7-7 the curve is an almost perfect sigmoid. 
Sigmoid curves have been obtained by Harris (A., 1924, ii, 73) for 
certain proteins, and the authors consider that the gelatin curve 
is the result of the merging of two sigmoid curves into one another 
between p, 4-7 and p, 7-7. The acid portion of the titration curve 
represents approximately the titration curve of the free amino 
groups in gelatin with hydrochloric acid and the alkaline portion 
represents the titration of the free carboxyl groups with sodium 
hydroxide. From the first curve the basic dissociation constant 
is 0-0002 and the acid dissociation constant is found similarly to be 
2x10-§. From the alkaline portion of the curve, py 4:7 to py 7-7, 
it is found that the equivalent weight of gelatin is 3290. The 
more alkaline portion of the curve py 7-7 to py 12-6 gives 2060. A 
keto-enol transformation appears to be involved in this region. 
Wilson’s second isoelectric point for gelatin (cf. A., 1923, i, 68) 
is due to neutral salt effects. The point of inflection at py, 7:7 
appears to represent the commencement of the introduction of 
alkali into the -CO-NH- group, in which there has been a 
molecular rearrangement into the enol form -C(OH):N-, the 
hydroxyl then combining with alkali. D. W. 


Physico-chemical Examination of Medicinal Silver Prepar- 
ations. H. Scuitzr and W. THIESSENHUSEN (Z. angew. Chem., 
1924, 37, 837—845, 855—860; cf. A., 1924, i, 1262).—Equal con- 
centrations of aqueous solutions of various silver preparations 
(dispargen, fulmargin, protargol, collargol, iodcollargol, solargyl) 
have about the same conductivity (about 2-5x10~° for 0-031% 
solutions and 1-010 for 2% solutions), this being roughly 
proportional to the silver content. The determination of the 
conductivity and of the silver-ion concentration affords a means of 
detecting the presence of electrolytes which do not yield silver ions 
and of roughly estimating their quantity. The size of the colloidal 
particles present in the solutions varies between 21 and 27 pp, 
except for solargyl, in which they measure 59 py». Their number is, 
in general, proportional to the silver content, and varies between 
1x 10° and 76x 109 per c.c. of the 1% solutions. The above deter- 
minations were also made on solutions which had been kept for 
several months. In every case, a sediment had formed, increasing in 
quantity with increasing concentration of the solutions and causing 
a diminution in the silver content of the solutions. The silver-ion 
concentration had diminished (except in the case of collargol and 
of concentrated solutions of dispargen and solargy]), the conductivity 
had increased, the number of colloidal particles had decreased, and 
the size of the latter had remained constant or had increased 
slightly. Silver hydrosols, freshly on arte in water and N/1000 
sodium hydroxide by Bredig’s electrical pulverisation method, were 
also examined. The quantity of silver going into colloidal solution 
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increases with: the time of pulverisation, although not always in 
strict proportion. The same applies to the silver-ion concentration 
(except in dilute alkaline sols), conductivity, and number of 
the colloidal particles, the size of which is about 20 pp in pure 
water and 29—40 pp» in the alkaline medium. From the high 
silver-ion concentration of the hydrosols (about 0-1 mg. of ion per 
litre), it is assumed that part of the silver pulverised goes into 
colloidal solution in the combined state. These hydrosols rapidly 
form flocculent precipitates, a phenomenon in which atmospheric 
carbon dioxide appears to play a part. W. T. K. B. 


Influence of Valency on Coagulation and Cataphoresis. 
H. Frevunpuicu and H. P. Zen (Z. physikal. Chem., 1924, 114, 
65).—The influence of complex cobalt salts with uni- to sexa-valent 
cations on the cataphoresis and coagulation of an As,S, sol has been 
examined. The coagulative power (y) of the salts increases with 
increasing valency of the cation. From curves expressing the 
relation between the electrokinetic potential £ and the concen- 
tration c, the concentrations which correspond with a fixed { value 
have been derived. In agreement with Freundlich’s adsorption 
theory of coagulation, these concentrations (c) vary with the valency 
of the cations in the same manner as the coagulation values. The 
adsorption theory is applicable to the uni-, bi-, ter-, and quadri- 
valent cations, but unexplained deviations occur with the sexa- 
valent cation. 

Similar observations were made on the influence of salts with 
complex cyanide ions on a Fe,O, sol. Here also the parallelism 
between y and ¢ is complete. The inference that the different 
anions are equally adsorbed in equimolar concentration proves, 
however, to be valid only to a limited extent. In particular, 
Au(CN),’ acts more weakly than Au(CN),’ and Cu(CN),’” than 
Fe(CN),’”. In contrast to earlier work, the authors’ ¢-c curves 
show no initial rise of ¢ potential except where the multivalent 
anion Fe(CN),”””’ acts on As,8, sol and the multivalent cation 


acts on Fe,O, sol. The observed behaviour is attributed to the 
value of the ¢ potential possessed by the original pure sol. 
N. H. H. 


Influence of Colloids on the Cathodic Overvoltage of 
Hydrogen and Metals. C. Marie and G. LeseunE (Compt. 
rend., 1924, 179, 679—682; cf. A., 1909, ii, 124)—The energy 
required to liberate zinc, nickel, or lead is increased when a colloid 
such as gelatin is added to the solution. The colloid reduces the 
amount of the metal deposited by a given current. With copper, 
mercury, or silver, on the other hand, the energy difference is small. 
It was to be expected that the addition of colloid to an acid solution 
of the metal would increase the quantity of the latter deposited. 
This may be the case for low concentrations of hydrogen ions, but 
experiment shows that it is not so for greater concentrations. The 
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phenomenon apparently undergoes inversion at a certain limiting 
concentration. 


Influence of Intensive Drying on Internal Change. II, 
A. Surrs (Z. physikal. Chem., 1924, 111, 161—170; cf. A., 1922, ii, 
358).—The mechanism of the changes in a unary system, which 
produce the phenomena observed after intensive drying, has been 
discussed. Regarding the substance as a mixture of at least two 
different kinds of molecules, it is possible that the internal equili- 
brium between these, which would otherwise change with change 
of temperature, may be fixed by the drying, so that the same 
equilibrium is thereafter maintained at all temperatures. Alterna- 
tively, the position of equilibrium may be moved, after a certain 
degree of dryness is reached, because the reaction in one direction 
is delayed by the absence of water more than the reaction in the 
contrary direction. The latter view appears to be supported by 
the experiments of Dixon and Baker on the influence of drying on 
the reactivity of different substances. Their results might be 
explained by postulating the existence of an internal equilibrium 
between active and inactive molecules which is shifted by 
in such a way that all the molecules become inactive (Smits, Versl. 
Kon. Akad. V. Wet., 1923, 32, 345). The experiments of Coehn 
(A., 1923, ii, 206) on the effect of drying upon the equilibrium 
between hydrogen and chlorine on the one side, and hydrogen 
chloride on the other, when under the influence of ultra-violet 
light, may probably be similarly explained. M. 8. B. 


Measurement of the Second Dissociation Constants of 
Dibasic Acids, with Special Reference to Tartaric Acid. 
T. Pau (Z. physikal. Chem., 1924, 110, 417—434).—The expression 
of A. A. Noyes (A., 1893, ii, 365), connecting the first and second 
dissociation constants of dibasic acids with the hydrogen-ion 
concentration and molarity of dilute aqueous solutions of the 
corresponding acid sodium or potassium salts, is deduced. The 
concentration of the hydrogen ion in solutions of sodium and 
potassium hydrogen tartrates has been determined by conductivity 
methods at 18°, and by the method of sugar inversion at 76°. 
Assuming k, for tartaric acid to have the value 0-97 x 10°, as deter- 
mined by Ostwald and Walden from conductivity measurements 
at both temperatures, values of k, are calculated. The &, values 
obtained by the catalytic method diminish with increasing dilution 
of the acid salt and reach a constant limiting value 2-7 x 10°5 at 
v=1000. The k, values from conductivity measurements increase 
with increasing dilution and attain the same limiting value at 
roughly the same dilution. These variations are ascribed to the 
incomplete ionisation of the salt in the more concentrated solutions. 
Measurements of the rates of sugar inversion and of electrical 
conductivity show that the value of k, for tartaric acid is 0-97 x 10° 
at 18° and 76°. Values of k, for tartaric acid obtained by other 
investigators are given, the values ranging from 2-9 x 1075 to 
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Theory of Binary Electrolytes. W. SementscHENKO (Z. 
physikal. Chem., 1924, 112, 128—134).—An expression is derived 
which connects the degree of dissociation of an electrolyte with the 
dilution and with the dielectric constant of the solvent. Ostwald’s 
dilution law and Walden’s law result as special cases. The 
expression is used to develop quantitatively the hypothesis of 
dissociated complexes in connexion with anomalous conductivity 
(cf. Steele, McIntosh, and Archibald, A., 1905, ii, 222). ee 


Dilution Laws and Distribution Coefficients of Strong 
Electrolytes from the Debye Theory. P.Gross and O. Hatrern 
(Physikal. Z., 1924, 25, 393—397).—The dilution laws for strong 
electrolytes and the distribution coefficients of such compounds 
between two immiscible solvents have been treated from the 
standpoint of the Debye theory. Existing data have been used to 
verify the relations deduced. 8. B. 


Electrometric Study of Hydrolysis. P. Jon (Compt. rend., 
1924, 179, 1317—1319)—The hydrolytic equilibrium in salt 
solution is displaced by the addition of strong acids or bases, and 
the displacement measured electrometrically (A., 1924, ii, 512). An 
atmosphere free from carbon dioxide is essential. In the case of 
solutions of alkali acetates (except at the neutral point), the formula 
B=C,(1+ AC,/K-+C,) is used, where B is the concentration of the 
added hydrochloric acid, Cy the hydrogen-ion concentration, A is 
the concentration (dilute enough for complete dissociation) of the 
acetate, and K is the dissociation constant of acetic acid. The value 
obtained for K is 3-5 x 10-5, 7.e., almost double that usually adopted. 
Reasons are given for this discrepancy. The value obtained for the 
hydrolytic constant of the acetate is 2-6 x 10-1, L. L. B. 


Affinity Constant of some Organic Bases. M. BourcEaup 
and A. DoNDELINGER (Compt. rend., 1924, 179, 1159—1161).—The 
affinity constants of twenty-seven amines were calculated from 
measurements of the degree of hydrolysis of their hydrochlorides, 
Aniline has a smaller affinity constant than indanylamine and the 
latter smaller than benzylamine. Qualitatively this order can be 
explained by the more symmetrical structure of aniline and the 
closer proximity of the nitrogen atom to the phenyl radical. Sub- 
stitution of one or two methyl groups lowers the affinity constant 
although the first only plays the part of a negatifying radical. The 
positive ethyl group sometimes lowers, sometimes raises the value 
of the constant. The indanyl group always acts in a negative 
manner. Substitution in the para position by the methyl group 
has very’ slight influence on the value of the constant (cf. Walker, 
Z. physikal. Chem., 1899, 319). H. T. 

Theory of the Isoelectric Point. R. Kunn (Z. physikal. 
Chem., 1924, 114, 44-48).—The values obtained for the isoelectric 
point of amphoteric electrolytes by viscosity minimum and similar 
physical methods do not always agree with those obtained from 
Michaelis’ formula hj =K,K,,/K,, where h, is the hydrogen-ion 
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concentration, K, and K, are the acidic and basic dissociation 
constants, and K,, is the ionic product for water. The author puts 
forward the formula hy=h,V tan «,/tan ay, where hy is the hydrogen. 
ion concentration determined by the viscosity or other method, 
h, that obtained as above, whilst tan «, and tan a, are the tangents 
of inclination of the viscosity etc. curves for points with equal 
ordinates on both sides of the minimum or maximum. N. H. H. 


Electrometric Titration of Acids. F. AvERBacH and E. 
Smotozyx (Z. physikal. Chem., 1924, 110, 65—141).—Equations are 
derived representing the change in the pg value on titration of 
solutions of monobasic, dibasic, and tribasic organic acids with 
alkali. It is shown that in the case of a dibasic acid the existence 
of two sigmoid portions on plotting pg against c.c. alkali depends on 
the ratio of the values of the first and second dissociation constants, 
If K,: K,<16, the form of the curve is that of a monobasic acid. 
The process of electrometric titration may be employed to determine 
the various dissociation constants. Equations are derived whereby 
the concentrations of the components of mixtures of two monobasic 
acids, a monobasic acid and a dibasic acid, two dibasic acids, or a 
dibasic acid and a tribasic acid, may be determined from a knowledge 
of the dissociation constants and the results of an electrometric 
titration. The influence of errors of observation on the final result 
is dealt with. 

A form of the quinhydrone electrode suitable for electrometric 
titration is described. The total electrolyte concentration must 
always be kept below 0-1 M in order to avoid the inherent “salt 
error.” 

The values for the dissociation constants of the various acids at 
20° are found to be: benzoic, 6-510-5; acetic, 1-86 x 10-5; lactic, 
133x104; tartaric, K, 896x104, K, 746x105; malic, K, 
3-86 x10", K, succinic, K, 10-5, Ky 10°; 
citric, K, 1-03 x 10-3, K, 2-53 10-5, K, 1511078. Oxalic acid is 
too strong an electrolyte to permit of the determination of K, and 
K, by this method. Owing to the activity of formic acid as a 
reducing agent, the quinhydrone electrode cannot be employed for 
the electrometric titration of this acid. 

The applicability of the method to the determination of the 
individual concentrations in mixtures of two acids has been tested 
by experiments with known mixtures of the following acid pairs: 
acetic and lactic, tartaric and acetic, tartaric and lactic, tartaric 
and malic, citric and tartaric, citric and malic. The concentrations 
thus found are in excellent agreement with the actual values. 

The concentration of an organic acid in presence of its salts | 
be determined by addition of a small known excess of strong aci 
e.g., hydrochloric, followed by an electrometric titration. The 
occurrence of the first maximum in the value of Ae/Ax (« being the 
potential of the hydrogen electrode and x the amount of added 
alkali) indicates the neutralisation of the excess of strong acid, and 
the occurrence of the second maximum, the neutralisation of the 
total acid. The method has been successfully applied to the 
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determination of lactic, tartaric, malic, and citric acids in presence 

of their sodium salts and to the determination of a mixture of 

tartaric and malic acids in presence of sodium malate and tartrate. 
J. 8. C. 


Calculation of the Work of Chemical Changes involving 
Variable Concentrations. C. Frenzex (Z. physikal. Chem., 
1924, 110, 547—558).—Mathematical. An expression for the 
maximum work in homogeneous gas reactions is derived. The 
expression may be represented graphically. J. 8. C. 


Equilibrium across a Parchment Membrane in the Case 
of Sodium Chloride in Presence of Sodium Caseinate. P. A. 
Sporine (J. Chem. Soc., 1924, 125, 2316—2319).—Purified sodium 
caseinate, neutral to phenolphthalein, was selected as an example 
of an electrolytic colloid of complicated constitution and placed in 
one compartment of a distribution vessel. Separated from it by 
a parchment membrane was an equal volume of aqueous sodium 
chloride. After equilibrium had been attained the two solutions 
were analysed. The ionic product [Na][Cl], on the caseinate side 
of the membrane is found to be always greater than on the other 
side if the caseinate is assumed to be completely dissociated. To 
give a constant ionic product, a dissociation value of 0-6—0°8 for 
sodium caseinate must be assumed. The results are in fair agree- 
ment with the theory of membrane equilibrium in its simplest form. 


Solubilities of Vanillin. C. E. Manor and O. Enter (/nd. 
Eng. Chem., 1924, 16, 1258—1259).—Solubility curves for vanillin 
in aqueous alcohol and aqueous glycerol are drawn. The latter 
dissolves very little more vanillin than water alone and the solutions 
exhibit considerable supercooling. Concentrated solutions of 
vanillin in glycerol or in a mixture of glycerol and alcohol deposit a 
heavy white precipitate of vanillin glyceride, which is easily 
hydrolysed into glycerol and vanillin by addition of water and 
heating. Generally speaking, if the solution contains as much 


water as vanillin, precipitation of the glyceride will not occur. 


System Zinc Sulphate-Water. C. R. Bury (J. Chem. Soc., 
1924, 125, 2538—2541).—Data obtained for the solubility of zine 
sulphate hexahydrate between 11° and 61° differ (below 25°) from 
those of Cohen (cf. A., 1900, ii, 184), whose figures must refer 
to some other hydrate. The latter agree with the data obtained 
for the monoclinic heptahydrate between 7° and 23°. The 
transition of the hepta- to the hexa-hydrate takes place at 24-8°. 
The monohydrate is probably formed when the hexahydrate is 
warmed at about 60° (cf. A., 1897, ii, 250). S. &: =: 


Determination of the Solubilities of Sparingly Soluble 
Substances. II. Solubilities of the Oxides of Beryllium, 
Aluminium, Zinc, Cadmium, Lead, Copper, and Silver in 
Water. H. Remy and A. Kuutmann (Z. anal. Chem., 1924, 
65, 161—181).—The solubilities of the above oxides were deter- 
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mined by the conductometric titration and conductivity methods, 
a correction being applied in the latter case for the carbon dioxide 
content of the water. The results obtained by the respective 
methods were (in mg. per litre): aluminium oxide, 0-94, 1-04; 
zinc oxide, 2-92, 3-06; cadmium oxide, 4-80, 5-00; lead dioxide, 
12-39, 12-34; copper oxide, 5-46, 5-39; silver oxide, 25-29, 24-80, 
The solubility of beryllium oxide, 0-20 mg. per litre (conductometric 
titration; the conductivity method failed), is very much smaller 
than that of magnesium oxide (cf. this vol., ii, 30), which is in 
accordance with the general relationship between the solubilities 
of the oxides of the metals in the first column of the second group 
of the periodic table. 8. K. T. 


Sulphurous Acid and its Salts. II. Decomposition of 
Sulphites at Red Heat. F. Forrster and K. KvuseEt (Z. anorg. 
Chem., 1924, 139, 261—292).—Calcium and sodium sulphites 
decompose at 650° and 600°, respectively, according to the equation : 

M,SO, == 3M,80,+M,8. Above 900°, the dissociation M,SO, == 
M,0-+80,(x) disturbs the equilibrium. For the calcium compound, 
this dissociation is perceptible at 650° and is almost complete at 1100°. 
The residue contains calcium sulphate besides oxide, probably 
because the equilibrium 350, == 280,+S8 becomes effective at 
high temperatures. With sodium sulphite, the equilibrium (2) 
is not fully established after 2 hours’ heating at 1200°. The rate 
of decomposition of sodium sulphite is much greater than that of 
the calcium salt at the same temperature. For the former, it 
increases rapidly between 600° and 700°; for the latter it increases 
rapidly between 650° and 700°, but only very slowly between 700° 
and 800°. 

Magnesium sulphite decomposes at 300° according to the 
equation : 4MgSO,—[2MgSO, +2MgSO,]=2MgSO,+ MgS,0,+Mg0, 
the magnesium sulphoxylate being regarded as an intermediate 
product; partial decomposition of the thiosulphate, MgS,0,= 
MgSO,+S8, and dissociation of the sulphite, MgSO, —= MgO-+-SO,, 
also take place, especially at higher temperatures. [Cf. *. a 


Sodium and Potassium Salts of Sulphurous Acid. F. 
Foerster, A. Broscuz, and C. (Z. physikal. 
Chem., 1924, 110, 435—496).—Sodium and potassium salts of 
sulphurous acid have been prepared and separated in an atmosphere 
of hydrogen. Solubility determinations, also in a hydrogen 
atmosphere, have been made over a range of temperature extending 
from the cryohydric point almost to the boiling point. Sodium 
sulphite exists as a heptahydrate and as the anhydrous salt. No 
evidence for the existence of the reported decahydrate was obtained. 
Solubility data show that the cryohydric point is —3-45° and the 
transition temperature of the heptahydrate 33-4°. The retarded 
transition renders the determination of this temperature by thermo- 
metric and dilatometric methods impossible. Sodium pyrosulphite 
crystallises from acid solutions and there appears to be no evidence 
for the existence of NaHSO,. The solubility data for sodium 
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pyrosulphite show that this crystallises out from aqueous solutions 
as Na,S,O, from the boiling point to 5-5° (stable), or to —4-8° 
(metastable), as Na.S,0;,7H,O from +-5-5° to the cryohydric point 
—9:05° (stable), and as s Na,S,0 O,;,6H,O from +3-8° to the cryohydric 
int —9-79° (metastable). ome evidence was obtained as to 
the _— of Na,S,0;,3H,O and 3Na,S,0;,H,O but no conclusive 
j Potassium sulphite forms no hydrate as recorded in the literature. 
The cryohydric point is —45-5°. Solubility determinations show 
that potassium pyrosulphite exists only as the anhydrous salt. A 
double salt, K,S,0,;,4KHSO,, crystallises out from such solutions 
over the temperature range —4° to +4°. The hydrogen sulphite 
itself is non-existent. The above salts are perfectly stable in dry 
air and give off no sulphur dioxide. Cryoscopic measurements show 
that in aqueous solution the pyrosulphites are hydrolysed according 
to the scheme 8,0,’’+-H,O 2HSO,’. J. 8. C. 


Displacement of the Maximum Solubility and the Existence 
of Solubility Constants. A. CoLtson (Compt. rend., 1924, 179, 
1399—1404).—Measurements of the solubility of calcium sulphate 
in dilute nitric and sulphuric acids have been made at different 
temperatures. The solubility curves show no maxima. Measure- 
ments of the heats of solution of calcium sulphate in dilute nitric 
and sulphuric acids at 16—17° gave 18-5 cal. and 10 cal. per g., 
H. T. 


rium Fe"+Ag’ — N. A. TANANAEV 
(Z. physikal. Chem., 1924, 114, 49—58).—The reaction studied in 
the complete absence of air is shown to be reversible and gives the 
well-defined equilibrium constants Ky, 0-0018; K,;, 00061; Kgs, 
00110. The heat of reaction is 7868. cal. for 1 g.- "atom of silver. 
Van’t Hoff’s equation connecting change of equilibrium with tem- 
perature is applied and gives satisfactory agreement with the 
experimental results. N. H. H. 


Reciprocal Salt Pair Na,Cr,O,+-2KCl — K,Cr,O,+2NaCl. 
J. B. Ropertson (J. Soc. Chem. Ind., 1924, 43, 334-3387). —The 
equilibrium diagram for the above system at 25°, 50°, and 100° was 
constructed from investigations on the systems KCL-K, Cr,0,-H,0, 
NaCl-Na,Cr,0,-H,O, K,Cr,0,-Na,Cr,0,-H,O and (K,Na)- 
(Cl,Cr,0,)—-H, 0, together with Reinders’ results for the system 
NaCl-KCI-H, O (Z. anorg. Chem., 1915, 93, 202). Potassium 
dichromate and sodium chloride are the compatible salt pair at all 
temperatures; as the temperature increases the areas on the 
diagram representing potassium and sodium chlorides increase 
considerably at the expense of the area representing potassium 
dichromate. The sodium dichromate area is always ar small. 


Binary System Sodium Metasilicate-Silica. G. W. Morey 
and N. L. Bowen (J. Physical Chem., 1924, 28, 1167—1179).—The 
system sodium metasilicate-silica has been investigated by heating 
a few mg. wrapped in platinum foil at constant temperature until 
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equilibrium is reached, and quenching by dropping into mercury, 
The m. p. of the metasilicate is 1088° and the thermal diagram 
shows a maximum corresponding with sodium disilicate, Na,O,2Si0,, 
at 874°. The eutectic metasilicate—disilicate is at 840° and 37:5 
mol.-°% of silica and the eutectic disilicate-quartz is at 793° and 65 
mol.-%, of silica. The results are compared with those of previous 
workers for potassium and lithium metasilicates. M. B. D. 


Thermal Analysis of the System Lithium Fluoride—-Mag- 
nesium Fluoride. G. Taccuini (Gazzetta, 1924, 54, 777—780).— 
As the proportion of magnesium fluoride in this system is increased 
the solidifying point falls gradually from 840°, the value for pure 
lithium fluoride, to the minimum, 669°, for about 60 mol.-% of 
magnesium fluoride, and then rises slowly to 690° for 75-71 mol.-% 
of the latter. The curve then rises steeply to reach 1060° with 
86-59 mol.-°%% of magnesium fluoride. Extrapolation gives for the 
m. p. of magnesium fluoride the approximate value 1400° (cf. Beck, 
Metallurgie, 1908, 5, 504). The form of the diagram and the 
absence of an eutectic in all the mixtures examined would indicate 
the existence of mixed crystals in all proportions of the components 
or at least in mixtures containing up to 75 mol.-% of magnesium 
fluoride. Since the lithium and magnesium salts are of different 
crystalline forms, being respectively cubic and tetragonal, it is 
probable that two series of mixed crystals are formed and that the 
curve of incipient solidification exhibits an angle, with a miscibility 
gap. 


Equilibrium Diagram of the Copper-Tin System. T. 
TIstuaRa (Sci. Rep. Téhoku Imp. Univ., 1924, 13, 75—100).—The 
equilibrium diagram of the copper-tin series of alloys has been 
reinvestigated by means of the electrical resistance method and 
microscopical examination. The maximum solubility of tin in 
copper at the ordinary temperature is 11% and this solid solution 
undergoes a progressive transformation at temperatures between 
480° and 580°, according to the percentage of tin. The 8 solid 
solution decompses below 510° into «+8, whilst the y constituent 
decomposes below 580° into an eutectoid mixture of +7. The 
constituent § is the compound Cu,Sn, 7 is a solid solution of tin in 
Cu,Sn, and ¢ is the compound CuSn, which apparently exists in two 
forms having a transformation point at 180° similar to the A2 point 
in steel. A.R. P. 


Secondary Crystallisation of Steel. E. Scnem (Z. anorg. 
Chem., 1924, 139, 81—107)—From a comparison of the rates of 
crystallisation and of formation of crystal centres in a carbon- 
iron alloy as a function of temperature, it is shown that the 
phenomena observed in the formation of pearlite by the transition 
of ‘steel in the solid state are interpreted more easily by Vogel’s 
theory (A., 1912, ii, 744) than by that of Howe (Proc. Amer. Soc. 
Testing Materials, 1911, 263). From the same point of. view, 
assuming that martensite is a solution of carbon in an unstable 
form of «-iron, the equilibrium curve of the austenite—martensite 
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system is discussed. This curve is of Roozeboom’s first type. 
Benedicks’ experiments on the chilling of an austenite steel in 
liquid air (J. /ron and Steel Inst., 1908, 251) are also satisfactorily 
explained. Frankel and Heymann’s assumption that austenite 
first changes to martensite on tempering (A., 1924, ii, 490) is not 
supported, and the existence of the carbide FeC, ,) could not be 
confirmed. S. K. T. 


System Sodium Carbonate-Sodium Sulphate-Water. 
W. A. Casparti (J. Chem. Soc., 1924, 125, 2381—2387).—The solid 
phases characterising this system include the two decahydrates and 
mixed crystals thereof, anhydrous sodium sulphate, the hydrates, 
Na,CO;,7H,O and Na,CO,,H,O, and a double salt Na,CO,,2Na,SO,, 
which latter has a wide field of stability from 26-1° to the b.p. The 
conditions of equilibrium in which these phases take part have been 
examined in detail. The double salt, which forms thick prisms 
(d=2-59) which deliquesce in moist air, is stable in contact with its 
own solution above 67°. 

Equilibria in the System: Mercuric Chloride, Ammonium 
Chloride, Potassium Chloride, and Water at 25°. Y. Osaka 
and K. Anno (Z. physikal. Chem., 1924, 110, 786—798).—The 
following double salts and solid solutions have been found and 
the conditions for their existence determined: HgCl,,KCI,H,O, 

HgCl,,2KCl,H,0, 2HgCl,,KCl,2H,0, HgCl,,NH,CI,H,0, 
3HgCl,2NH,Cl,H,0, 9HgCl,,2NH,Cl, 
HgCl,,(K, NH,)Cl,H, (complete), HgCl,,2(K,NH,)CI,H,0 (complete), 
3HgCl,,(K,NH,)Cl2H,O (a gap), 3HgCl,,2(K,NH,)CI,H,0 (gaps), 
(K,NH,)Cl (a gap). For the system HgCi,-KCI-H,O see Foote and 

Levy (A., 1906, ii, 231), and the system HgCl,-NH,Cl-H,O 
Meerburg (A., 1908, ii, 676). J. 8. ©. 

System: Copper Nitrate-Ammonium Nitrate-Water. G. 
Meer (Rec. trav. chim., 1924, 43, 397—398).—At 30-5° the two 
nitrates form no compound; the diagram shows that addition of 
solid ammonium nitrate to a saturated solution of copper nitrate 
at this temperature increases the solubility of the latter, thus 
indicating the formation of a complex. H. J. E. 


System: Cupric Nitrate-Ammonium Nitrate-Water. 
F. A. H. G. Berxkuorr, and K. Postaumus (Rec. 
trav. chim., 1924, 43, 508—511 ; cf. Meijer, preceding abstract).—The 
equilibrium cupric nitrate-ammonium nitrate-water has been 
studied at 40° and 30° by analysis of the solid phases and corre- 
sponding residues. The existence of a hydrate Cu(NOg,),2-5H,0 is 
inferred from the data at 40°. Evidence for this has also been 
obtained in the system cupric nitrate-nitric acid—water. The 
double salt Cu(NO,;).,3NH,NO 3, is decomposed by water and 
cannot coexist with ammonium nitrite. A transition point has 
been found at 271°. F. M. H. 

Equilibria between Sodium, Alkaline-earth Metals, and 
their Chlorides in the Fused State. K. JELLINEK and J. 
Czerwinski (Z. physikal. Chem., 1924, 110, 192—236).—The equi- 
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librium, 2Na+ECl, = 2NaCl+E, where E denotes the alkaline. 
earth metals, calcium, strontium, or barium, has been investigated 
at 1000°, the metals being distributed between the two phases, 
fused salts and molten lead. The actual experimental method 
consists essentially in the electrolysis of the fused chlorides, the 
molten lead serving as cathode whilst a carbon rod dipping into 
the fused salt acts as anode. Employing this electrochemical 
method, the same state of equilibrium is set up for the reaction 
K+NaCl = Na+KCl as was obtained by Jellinek and Tomoff 
(A., 1924, ii, 658) by purely chemical methods. In the case of 
experiments with the alkaline-earth metals, application of the 
experimental numbers to the mass law expression leads to an 
inconstant value. Constancy is, however, obtained if it be assumed 
that whilst the alkaline-earth metals and chlorides are present as 
simple atoms and molecules, respectively, sodium exists in the 
molten lead phase principally as Na, and that sodium chloride 
exists in the fused salt phase as Na,Cl,. The fact that freezing- 
point curves of lead-alkali metal alloys and lead-alkaline-earth 
metal alloys exhibit maxima corresponding with Na,,Pb,, Ca,Pb,, 
etc., respectively, is interpreted as being in support of : this assump- 
tion. The temperature coefficient of the equilibrium constant is 
found to be extremely small. It is shown that the experimental 
numbers obtained in a study of the equilibrium Pb-+CdCl, = 
PbCl,+Cd (Lorenz, Fraenkel, and Silberstein, A., 1924, ii, 258) 
conform to the requirements of the law of mass action. 
J. 8. C. 


ilibrium between Lithium, Barium, and their Chlorides 
in the Molten State. K. JELLINEK and J. CZERWINSKI (Z. anorg. 
Chem., 1924, 139, 233—236).—By a slight modification of the 
method previously employed (cf. A, 1924, ii, 658) the equilibrium 
2Li+ BaCl,— > Ba+2LiCl was examined at about 850°. The mass- 
action law is obeyed; lithium chloride appears to combine with 
the barium chloride in the fused mass. Metallic lithium dissolved 
in lead appears to exist as double molecules or as Li,Pb,. Using 
previously published data, the equilibrium constant of the reaction 
2Na-+Li,Cl,— = 2Li-+Na,Cl, is calculated. TF. 


In-, Uni-, and Multi-variant Equilibria. XXVII. F. A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amst., 1924, 27, 441— 
450).—Theoretical (cf. A., 1924, ii, 389, 601). L. J. H. 


System Chromium Oxide—Chromium Hydroxide—Chromite- 
Sodium Hydroxide. E. Mi.uer (Z. physikal..Chem., 1924, 110, 
363—383; cf. A., 1923, ii, 71)—Excess of chromium oxide or 
hydroxide was shaken with aqueous sodium hydroxide solutions of 
various concentrations for several days. From time to time samples 
of the turbid liquid were extracted and centrifuged, the chromium 
in the clear liquid and the water in the precipitate being determined. 
In all cases, it was found that the solubility was dependent on the 
time of agitation, rising to a maximum and then falling to a constant 
value. Both the maximum and final solubilities attain their highest 
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yalues at a sodium hydroxide concentration 14N. These facts are 
interpreted on the assumption that chromium hydroxide is a “ solid 
liquid” in which simple and polymerised molecules are present in 
homogeneous solution. On account of the magnitude of the internal 
friction, equilibrium is only slowly attained. The ageing process 
does not so much consist in the enlarging of single particles as in 
a progressive change during polymerisation and is thus essentially 
chemical in character. 


System Lead Hydroxide-Lead Oxide-Plumbite-Sodium 
Hydroxide Solution. E. Mitier [with E. Retssmann and O. 
BaLuin] (Z. physikal. Chem., 1924, 114, 129—155).—By treatment 
of precipitated lead hydroxide with sodium hydroxide solution the 
following solid phases are formed according to the conditions: 
yellow and red forms of the oxide, PbO, and a crystalline sodium 
plumbite. From the solubilities of these substances in sodium 
hydroxide solutions of varying concentrations, an equilibrium 
diagram has been constructed which, however, gives uncertain 
results at low concentrations of alkali. It is doubtful whether the 
sodium plumbite is Na,PbO, or NaHPbO,. The preparation of a 
crystalline hydroxide, Pb(OH),, is also described. The amorphous 
hydroxides are thought to be supercooled liquids. N. H. H. 


Le Chatelier Principle and its Application to the Crystal- 
lisation Processes in Binary Systems. R. Ruer (Z. physikal. 
Chem., 1924, 110, 60—64).—The solidus and liquidus curves for 
binary mixtures are considered from the point of view of the 
principle of mobile equilibrium. J. 8. C. 


Reactivity of Solid Phases. J.A.HeEpvatt (J. Physical Chem., 
1924, 28, 1316—1330).—The author summarises previous work on 
the reactivity, diffusion, and recrystallisation of solid phases and 
surveys his own results (1913—1924). The heating curves of 
mixtures composed of the reacting solids in powder form indicate 
when a reaction is taking place. Metallic oxides can form both 
compounds and solid solutions, e.g., Rinman’s green. The temper- 
ature of thermal dissociation of a compound can be determined by 
this method. The rate of reaction depends on the size of the 
grains, large grains giving a small rate. Sometimes the reaction 
product forms an impermeable film; e.g., the reaction between 
calcium oxide and copper sulphate does not go to completion, but 
the mixture requires regrinding several times. Very intense 
reactions occur on heating mixtures of a peroxide of an alkaline- 
earth with other oxides. The heat of reaction, intensity, and 
temperature of the beginning of the reaction are tabulated for 
alkaline-earth oxides with various metallic carbonates and 
sulphates. M. B. D. 


Specific Heats of Aqueous Solutions of Hydrogen Chloride 
and Ammonia at Various Temperatures. M. Wrewsky and 
A. Katcoroporr (Z. physikal. Chem., 1924, 112, 83—89).—An 
apparatus for the determination of specific heats which obviates 
errors due to evaporation has been employed with aqueous selutions 
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of hydrogen chloride and of ammonia at 3°, 20°, 40°, and 60° over 
a range of concentrations varying from very dilute to nearly 
saturated. At constant temperature, the specific heat of hydrogen 
chloride solutions decreases with increasing concentration, but with 
ammonia at low temperatures, the specific heat decreases to a 
minimum and then increases. At higher temperatures, the mini- 
mum becomes flatter and finally disappears, the specific heat 
increasing approximately linearly with increase of ammonia con- 
tent. For both solutions, the specific heat for constant com- 
position increases with the temperature, except at very low 
concentrations, when it first passes through a minimum. The 
occurrence of such minima is explained by the presence of the 
minimum, at 40°, in the specific heat of water. From the devi- 
ations between the observed specific heats of these solutions and 
those calculated from the law of mixtures, it is concluded that the 
temperature coefficient of their heats of formation is a function 
which decreases with rising temperature. L. F. G. 


Specific Heats of Aqueous Solutions of Hydrogen Chloride 
and Ammonia at Various Temperatures, etc. I—V. M. 
Wrewsky and others (Z. physikal. Chem., 1924, 113, 490—491; 
cf. preceding abstract).—Errata. G. M. B. 


. True Specific Heats of Salt Solutions (Cadmium Iodide, 
Ammonium Nitrate, and Zinc Sulphate). E. Conen, W. D. 
HELDERMAN, and A. L. T. Morsvetp (Z. physikal. Chem., 1924, 
412, 135—140).—The true specific heats of solutions of various 
concentrations of cadmium iodide (19°), ammonium nitrate (32:3°), 
and of zinc sulphate (19°) were determined with an accuracy of 
0-05°%, by the use of an adiabatic electrical calorimeter previously 
described (A., 1920, ii, 584). The values obtained agreed closely 
with those calculated from an equation in which specific heat is 
expressed as a function of concentration. L. F. G. 


Heats of Formation of Aqueous Solutions of Hydrogen 
Chloride and Ammonia at Different Temperatures. M. 
Wrewsky and N. Sawarrrzky (Z. physikal. Chem., 1924, 112, 


90—96).—Heats of solution and dilution have been determined at | 


various temperatures. The results obtained are more complete than 
those of Thomsen and of Berthelot. The heats of formation of 
very concentrated solutions vary considerably with the com- 
position, but the variations are relatively small when dilute 
solutions are formed. At constant temperature, the molecular heat 
of solution of ammonia is practically constant over a large concentra- 
tion interval. The molecular heat of solution of hydrogen chloride 
increases with rise of temperature, whilst that of ammonia a 
L. F. G. 


Heats of Combustion of Normal Substances. W. JAarcER 
and H, von STemInweEuR (Z. physikal. Chem., 1924, 114, 59—64).— 
The authors criticise as somewhat arbitrary the decision of the 
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“Commission pour |’Etablissement d’un étalon thermochimique ” 
in 1922 to take as the heat of combustion of benzoic acid the value 
obtained by Dickinson (Bull. Bur. of Standards, 1915, 11, 190) in 
reference to those of other workers, notably Fischer and Wrede 
(Z. physikal. Chem., 1909, 69, 218). The electrical method used 
by the latter for determining the heat value of the calorimeter is 
said to be more trustworthy than the calorimetric method used by 
Dickinson. N. H. H. 


Electrical Conductivity of Fused Sodium Hydroxide. K. 
Arnot and G. Piortz (Z. physikal. Chem., 1924, 110, 237—242).— 
The electrical conductivity of fused sodium hydroxide has been 
determined at temperatures between 320° and 450° (m. p. of sodium 
hydroxide, 318°) in a silver apparatus, a brief description of which 
is given. As the samples of caustic soda were found to contain 
small amounts of sodium chloride and carbonate, the effect of 
addition of these substances on the conductivity has been in- 
vestigated. The value of the conductivity of pure sodium 
hydroxide was then determined after a small extrapolation, from 
the values for the impure substance. At temperatures 320°, 350°, 
400°, and 450° the values of k are, respectively, 2-12, 2-38, 2-82, 
and 3-27. J. 8. C. 


Fused Electrolytes. W. and W. Kizemm (Z. physikal. 
Chem., 1924, 110, 318—342).—The electrical conductivities of a 
number of fused chlorides have been determined over a considerable 
range of temperature. Descriptions of the various forms of appa- 
ratus employed and of the experimental technique are given. With 
the exception of zinc chloride, the conductivity is a linear function 
of the temperature. The conductivities of the alkali chlorides 
decrease with increasing molecular weight. The chlorides of 
beryllium, zinc, and mercury have very low conductivities, whilst 


‘magnesium and cadmium chlorides possess conductivities of the 


same order of magnitude as those of the alkaline-earths. ‘oc 


anne Coefficient of the Mobility of Ions in Liquids. 
F..A. Linpemann (Z. physikal. Chem., 1924, 110, 394—398).— 
From a consideration of the collisions between the ions and the 
solvent molecules, an equation is derived for the migration velocity 
which involves the velocities and masses of the solvent molecules 
and ions, the absolute temperature, and the mean free path. For 
equal temperatures and free paths the equation requires that the 
mobilities should be greatest for light ions and constant for heavy 
ions. The fact that ions of light elements do not obey this rule 
may be due to hydration or more probably that the free path is 
not the same for all ions. If by hydration is meant an increase in 
the density of the solvent in the vicinity of the ions the theory 
implies its occurrence. If, however, it be understood to mean that 
solvent molecules are combined with the ion and travel with it, 
the above considerations are not applicable. J. 8. C. 
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Effect of Boric Acid on the Solubility in Water and on the 
Conductivity of y-Pyronecarboxylic Acids. P. E. Vrrxapz 
(Rec. trav. chim., 1924, 43, 879—893).—In opposition to Borsche 
(A., 1917, i, 117), meconic acid is considered to be 3-hydroxy-4. 
pyrone-2 : 6-dicarboxylic acid; in aqueous solution, it probably 
gives an equilibrium mixture of keto and enol forms. Comenic 
acid (3-hydroxy-4-pyrone-6-carboxylic acid) also gives an equi- 
librium mixture of keto and enol forms, in which the former pre. 
dominates. In the presence of boric acid, the solubilities of meconic 
and chelidonic acids in water are increased, whereas the solubility 
of comenic acid is unchanged; hence the first two acids form 
complexes with boric acid, but the last does not (cf. A., 1903, 
ii, 288; 1910, ii, 275; 1911, ii, 261). The boric acid complex of 
chelidonic acid is probably an oxonium compound. Sulphuric acid 
conforms to the rules of Béeseken and Verkade respecting the 
influence of boric acid on the electrical conductivity of acids in 
aqueous solution (A., 1916, ii, 595). Meconic and chelidonic acids, 
however, in the presence of boric acid, show, at high concentration, 
an abnormally large decrease in conductivity. Although in all 
other such cases an increase has been observed, the present result 
is considered to support the conclusion that these acids form com- 
plexes with boric acid. W. E. E. 


Conductivity and Catalytic Action of the three Strong 
Halogen Acids in Methyl and Ethyl Alcohol. H.Go.ipscumipt 
and P. Danwu (Z. physikal. Chem., 1924, 114, 1—22).—The con- 
ductivities of hydrochloric, hydrobromic, and hydriodic acids and 
of their sodium salts in methyl and ethyl alcohols have been 
measured at 25°. The increase of A with dilution differs in both 
alcohols, being greatest for sodium chloride and least for hydriodic 
acid. Kohlrausch’s law of independent ionic migration velocities 
is found to hold. For the three acids the influence of water on 
A, is the same. In both alcohols equally concentrated solutions 
of the acids catalyse ester formation to the same degree. Con- 
sideration of the reaction kinetics shows that in both alcohols 
complete dissociation of the acids in solutions of finite concentration 
is not quite reached, this being more evident with ey 


Adsorption and Cataphoresis. C. Fromacrot (Compt. rend., 
1924, 179, 1404—1406).—The velocity of cataphoresis of carbon 
particles in solutions of organic acids and their sodium salts depends 
only on the hydrogen-ion concentration increasing as the latter 
decreases. It is not affected by the extent to which the acid or its 
salt is adsorbed. It is inferred that organic acids are adsorbed in 
the form of non-dissociated molecules and that adsorption takes 
place directly on the carbon surface and not through the medium 
of a double layer. 


riments on the Conductivity and Ionisation of Electro- 
lytes. O. Scarpa (Gazzetta, 1924, 54, 860—875).—The experi- 
ments illustrate the conductivity of electrolytes without the aid of 
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electrodes, the electrical resistance of electrolytes in motion, the 
action of a fixed magnetic field on a moving electrolyte, and the 
action of a fixed magnetic field on a jet of an electrolyte traversed 
by an electric current. 


Formation and Ionisation of Compounds of Casein with 
Alkali. I. Transport Numbers of Alkali Caseinate 
Solutions. II. Conductivities of Alkali Caseinate Solutions. 
Ill. Electrochemical Behaviour of Racemic Casein. D. M. 
GREENBERG and C. L. A. Scumipt (J. Gen. Physiol., 1924, 7, 287— 
301, 303—316, 317—326).—-I. In the electrolysis of solutions of 
the alkali caseinates at constant py the quantity of casein deposited 
is directly proportional to the current and inversely proportional 
to the amount of the combined alkali. The transport numbers of 
the ions of alkali caseinate solutions have been measured by Hittorf’s 
direct method, and the results support the view that the current is 
carried by the alkali metal as cation and by casein as anion. 

II. By a method of extrapolation of results at certain dilutions, 
the conductivity at infinite dilution and at different temperatures 
has been obtained; from these data, the mobility of the casein ion 
is calculated. The average value, 45-3 at 30° (that of lithium is 
43-7 at 30°), agrees well with the results from the transport number 
experiments. A linear relationship exists between the conductivity 
of alkali casein solutions and temperature. 

Ill. The results of experiments on the conductivity of alkali 
solutions of casein and “racemic”’ casein, and the nitrogen dis- 
tribution in these substances, are discussed from the point of view 
of protein racemisation. From the data obtained, and from the 
fact that the isoelectric point of “racemic” casein is at pg 4:3 
(that of casein is at py 4-55), it is concluded that, save for hydro- 
lysis of amide groups, racemic casein is not a degradation product 
of casein. H. J. C 


Electro-endosmosis. II. F. Fairproruer (J. Chem. Soc., 
1924, 125, 2495—2501).—The calculation of potential gradient in 
electro-endosmosis experiments from the observed current flow and 
the resistance of the electrolyte is inaccurate, since the amount of 
current flowing through a fine capillary tube or the pores of a 
powder is influenced by surface effects. Electrolytes in Jena glass 
powder (grains 0-2—0-25 mm. diameter) show an increased con- 
ductivity of several units per cent., the increase being greatest in 
dilute solutions and negligible in solutions of strong acids. 0-1N- 
Potassium chloride solution is not free from surface conductivity 
effects. With carborundum powder (grains 0-2 mm. diameter), the 
alternating ‘current resistance of carborundum-electrolyte mixtures 
depends on the conductivity of the electrolyte and, in very dilute 
solutions, the resistance of the electrolyte is of the same order as 
that of the carborundum. J. W. B. 


Electric Transport in a Ferric Oxide Hydrosol. H. Puic- 
GaRI (J. Congreso Sudamer. Quim., 1924; reprint)—The transport 
of material in a ferric oxide hydrosol (py 3-8) is in agreement with 
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the ordinary laws of electrolysis when the current intensity is less 
than 0-01 amp. G. W. R. 


Influence of Neutral Salts on the Potential of the Hydrogen 
Electrode in Contact with a Hydrochloric Acid Solution. 
L. MicuarEtis and M. Mizutani (Z. physikal. Chem., 1924, 112, 
68—82).—The change of activity of the hydrogen ions in very 
dilute hydrochloric acid solution, as influenced by the addition of 
neutral salts, was examined by a modification of a method pre. 
viously used (A., 1921, ii, 56; 1923,. ii, 824). In general, with 
increasing salt concentration, the potential difference rises to a 
maximum in the region 0-2—0-3N, and then falls, so much so in 
some cases that the solution would appear to be more “acid” in 
the presence of salt than alone. From the results obtained with 
the alkali chlorides the effect of the different alkali ions is correlated 
systematically with atomic weight. Data are also given for the 
effect of various mixtures of chlorides on 0-01N oe acid, 

. F. G. 


Electromotive Behaviour of Aluminium. I. A. Sms 
(Z. Elektrochem., 1924, 30, 423—435).—When a pure aluminium 
electrode, previously immersed in an aluminium sulphate solution, 
is transferred to another of the same concentration, but saturated 
also with mercuric chloride, in an atmosphere of nitrogen, its 
potential first becomes more positive and then more negative than 
in the original state. At the same time a grey mercury deposit 
forms on the electrode, and there is probably an equilibrium set 
up between a liquid and solid amalgam and the electrolyte solution. 
After remaining at a maximum negative potential for some time, 
the surface becomes bright, due to the complete covering of the 
electrode by a liquid amalgam, and the potential begins to fall 
again. The presence of the mercury makes the aluminium more 
active. It therefore dissolves in water, leaving the mercury poorer 
in aluminium, and the potential becomes more positive. The 
whole process takes place more quickly with a polished electrode 
than with one etched with hydrochloric acid and washed with 
distilled water. It is considered that in the second case aluminium 
hydroxide acts as a retarder. In the presence of the nitrate ion 
the action on the polished electrode is retarded, whilst the potential 
of the etched electrode remains positive indefinitely, as if no mercury 
had been precipitated on it. If, however, it is washed and trans- 
ferred to a pure aluminium chloride solution, it immediately takes 
on a large negative potential, which increases on keeping. This 
shows that mercury has actually been present in the electrode 
and that the nitrate ion has completely inhibited the usual reactions. 

The electromotive behaviour of an aluminium electrode in aqueous 
aluminium chloride solutions of different hydrogen-ion concen- 
trations has also been studied. The aluminium becomes most 
passive between the hydrogen-ion concentrations 10-5 and 10-°° 
but never behaves as a hydrogen electrode, showing that, under 
the conditions of the experiments, the aluminium is never cov 
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with an insulating film of oxide, but always behaves as a metallic 
electrode. 
The results are explained in accordance with the author’s views 
on electromotive equilibria, as deduced from his theory of allotropy. 
M. S. B. 


Phase Boundary Potentials. L. and A. Fusrra 
(Z. physikal. Chem., 1924, 110, 266—284).—Theoretical equations 
for the #.M.F. of cells involving immiscible liquids are developed, 
and the #.M.F. of a large number of such cells experimentally 
determined. The investigations cover concentration cells with 
the following liquid junctions; (1) benzyl alcohol saturated with 
water, (2) dilute electrolyte solution saturated with benzyl alcohol, 
cells consisting of aqueous solutions of different electrolytes at one 
and the same concentration separated by benzyl alcohol saturated 
with water, cells containing mixed electrolytes, and cells using 
toluene saturated with water as liquid junction. J. 8. C. 


Theory of the Bioelectric Cell. R.H6xBER (Z. physikal. Chem., 
1924, 110, 142—146).—Bioelectric systems are set up in living 
matter, the protoplasmic membrane separating the protoplasm 
with its dissolved salts from the exterior solution. Systems con- 
sisting of two aqueous electrolyte solutions separated by some 
immiscible organic liquid are not suitable for purposes of com- 
parison, the #.M.F. of the cell thus formed being influenced by 
the organic or inorganic nature of the dissolved electrolytes, 
whereas, when living tissue (apple and liver) is used as intermediate 
substance the resulting Z.M.F’. is independent of the character of 
the electrolytes concerned. Cells in which gelatin, coated with 
gelatin tannate (p, 7:1) and euglobin on the alkaline side of the 
isoelectric point, replace the organic liquid behave in an analogous 
manner to the apple and liver systems. Protein cells therefore 
serve as satisfactory models for bioelectric systems. J. S. C. 


Influence of Anions on the ‘‘ Passivability'’ of Metals. 
V. Rotumunp [with F. and R. Srermuerz] (Z. 
physikal. Chem., 1924, 110, 384—393).—The passivity of nickel and 
tin in solutions of acids has been established. A small anode of the 
metal is set up against a large platinum cathode in acid solution 
and a current applied. The abrupt fall in the current strength as 
the applied potential passes through a critical value corresponds 
with the entry of the metal into the passive state. Under these 
conditions, the metal may actually go into solution even when 
passive, 

Nickel: becomes passive in solutions of sulphuric, perchloric, 
nitric, acetic, phosphoric, citric, oxalic, tartaric, boric, and hydro- 
fluosilicic acids, the necessary potential (0-34 volt) being practic- 
ally independent of the nature and concentration of the acid. The 
metal also becomes passive in solutions of thiocyanic and the 
halogen acids, the critical potential being, however, much higher. 

Tin becomes passive in solutions of sulphuric, hydrofluosilicic, 
and the halogen acids but not in nitric, iodic, perchloric, or acetic 
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acid. The metal goes into solution to form stannous salts from 
both the active and passive states. J. 8. C. 


Electrolysis of Potassium-Sodium Alloys. R. Kremayy 
and R. G. von REHENBURG (Z. physikal. Chem., 1924, 110, 559~ 
571).—Passage of an electric current through fused sodium- 
potassium alloys results in an accumulation of sodium at the anode 
and of potassium at the cathode. Measurements carried out with 
alloys containing 63—75%, potassium show that the percentage 
separation at first increases rapidly with increasing current density 
and subsequently approaches asymptotically a limiting value. 

J. 8. C. 


Electrolysis of Molten Alloys. III. Lead-Cadmium and 
Lead-Sodium Alloys. R. Kremann, H. Krenzz, and R. Mark. 
(Monatsh., 1924, 45, 133—139).—A lead-cadmium alloy, containing 
57% of lead, was subjected in the molten state (300°), in a capillary 
tube, to the action of a current of density 0-67 amp./mm.?, for 
72 hours, then cooled, the current being maintained until the 
continuity of the metal in the capillary was broken by contraction. 
Passing from cathode to anode, the lead content was found to 
have alternately decreased and increased in the sense that the whole 
strip formed a series of electrolytes in which cadmium was carried 
to the cathode, lead to the anode, the lowest lead content observed 
being 43%, the highest 72%. A lead-sodium alloy, containing 
90% of lead, showed no electrolytic effect at the ordinary temper- 
ature, but in the molten state at 370° sodium accumulated at the 
cathode, lead at the anode. F. G. W. 


Electrolysis of Molten Alloys. IV. Sodium-—Mercury 
Alloys. R. Kremann, R. and H. Krenzi (Monaish., 
1924, 45, 157—176).—When an electric current is passed through 
a column (diameter 1-0—1-5 mm.) of molten sodium amalgam at 
240°, the sodium content is increased at the cathode and decreased 
at the anode. The effect increases with current density up to 
4-5 amp./mm.”, thereafter being independent of current density, 
and equilibrium is attained in 3 hours. The greater the original 
sodium content of the amalgam, the greater the difference between 
anode and cathode compositions. The effect is also greater, the 
longer the column of alloy, but a limit is reached at about 35 cm. 
It is concluded that the final structure of the column is the result 
of equilibrium between the forces due to the applied current and 


those of diffusion, which tend to -homogenise the alloy wig 


Electrolysis of Molten Alloys. V. Potassium, Calcium, 
and Cadmium Amalgams. R. Kremann, R. Miter, and 
H. Ortner (Monatsh., 1924, 45, 177—186).—As in the case of 
sodium amalgam (cf. preceding abstract), passage of an electric 
current through a column of potassium amalgam at 240° produces 
an increase in potassium content at the cathode, the effect being 
similarly influenced by the various factors involved. The magnitude 
of the effect, however, is about twice as great as for sodium amalgam, 
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and is attributed to the more electropositive character of potassium 
and to the lower rate of diffusion which corresponds with the greater 
atomic volume. With calcium and cadmium amalgams similar, 
although smaller, variations were observed. F.G 


Application of the Method of Electrolysis with the Mercury 
Dropping Cathode. J. Hryrovsky (Compt. rend., 1924, 179, 
1267—1268; cf. A., 1924, ii, 598, 599; this vol., ii, 43).—This 
method is useful for studying ionic relations in solutions in cases 
where reversible cells cannot be used owing either to the low con- 
centrations of the metals in solution or to the attackability by 
water or passivity of the electrodes. The solubility product and 
degree of ionic complexity of alkali zincates and plumbites are 
readily determinable by this means, which serves also to investigate 
inorganic or organic reductions in aqueous or ie ae 


Electrolytic Polarisation. II. Cathodic Overvoltage of 
Mercury. S. GiassTonE (J. Chem. Soc., 1924, 125, 2646—2656). 
—The extrapolation method for the determination of the over- 
voltage of the lead cathode (cf. A., 1924, ii, 600) is extended to the 
mercury cathode in acid solution. Of the three overvoltage states 
observed by Newbery (T., 1922, 121, 7), only the highest state 
has been obtained with certainty. At low current densities, when 
the electrolyte is not too dilute, the potential of the mercury cathode 
measured by the direct method (cf. Lewis and Jackson, A., 1906, 
ii, 648) is almost equal to the instantaneous back #.M.F., and 
hence the true overvoltage may be calculated from the former, 
At high current densities direct and extrapolated overvoltages 
differ; the divergence increases as the concentration of the electro- 
lyte is decreased, but diminishes with increase of temperature. 
The cathodic overvoltage of mercury in sulphuric acid at such 
current densities does not itself vary greatly as the concentration 
of the electrolyte changes from N/50 to 6N. At 10° the variation 
of the true overvoltage of mercury in a N-sulphuric acid electro- 
lyte with current density is expressed by the equation H=0-955+- 
0-028 log J ({=current density in milliamp./em.*). The minimum 
overvoltage is almost independent of the hydrogen-ion concentra- 
tion of the electrolyte. With dilute electrolytes it is found that 
oxygen diffusing from the anode may influence the rate of fall of 
the back #.M.F. of the mercury cathode in a manner which depends 
on the material of the electrode vessel and the current density. 
Coating the glass surface with paraffin wax or stearic acid, or 
digestion with concentrated acid reduces the effect, whilst heating 
with alkali increases it. J. W. B. 


Electrochemistry of Non-aqueous Solutions. IV. Attempts 
to Deposit certain Metals of the Earths and Alkaline-earths 
from Anhydrous Pyridine. R. Miter, F. W. Knaus, 
F. PLaniszic, and K. Pretr (Monatsh., 1924, 44, 219—236; cf. 
A., 1922, ii, 612; 1923, ii, 287) —The conditions of electrolysis are 
similar to those described in previous communications (loc. cit.), 
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either platinum or mercury being used as cathode. The potentials 
given (unless otherwise stated) refer to a silver electrode in 0-1N. 
silver nitrate in pyridine. Using a platinum cathode, magnesium 
was deposited from a saturated solution of magnesium bromide at 
18° and from a solution saturated at 60° at about 1-8 volts. The 
grey coating of magnesium becomes covered with a coherent skin 
—a magnesium—pyridine compound—if the current is interrupted. 
This hinders further passage. Deposition on mercury is more 
difficult. Calcium is deposited on platinum from a solution of the 
nitrate saturated at 18°, but the formation of a calcium—pyridine 
compound rapidly stops the current. Zine is deposited rather 
readily, but the measurement of potential is difficult, partly owing 
to bad conductivity. Solutions of zinc iodide, 0-1N and saturated, 
have the same decomposition potential, 1-60 volts. Cadmium 
iodide is only slightly soluble in pyridine and the solutions con- 
duct extremely badly. The decomposition potential of a saturated 
solution at 25° is about 3-3 volts. Similar data are recorded for 
beryllium and aluminium. 


_ Electrochemistry of Non-aqueous Solutions. V. Attempts 
to Deposit certain of the Heavy Metals from Anhydrous 
Pyridine. R. Mititer, R. and A. Konetscunice 
(Monatsh., 1924, 44, 237—245; cf. preceding abstract).—Copper 
is deposited from a solution of cuprous iodide saturated at 25° 
(17-4 g. Cul per litre of solvent) at a potential of 2-8 volts. A 
green deposit (cuprous compound) separates at the anode. Solutions 
of manganous chloride, 0-1 and 0-168N (saturated at 25°), show 
very indefinite decomposition potentials of about 2 volts. A 
solution of ferrous bromide, saturated at 25° (4-87 g. of salt per 
litre), shows a decomposition potential of about 1-05 volts. The 
deposited metal appears to be in the passive state and dissolves 
only with difficulty in dilute hydrochloric and nitric acids. Other 
difficulties in the electrolysis of metals of this class in organic 
solvents arise from the low solubility of the salts, the poor con- 
ductivity of the solutions, and the tendency to form complexes 
with the solvent. The solution of cuprous iodide in pyridine 
deposits yellow crystals of a compound of the salt and solvent. 
The compound MnCl,, 2C,H;N, stated by Varet to be rose- 
coloured, is white when entirely anhydrous. A. C. 


Electrochemical Aspects of the Oxidising Properties of 
Sulphur Dioxide. S. R. Carrer and F. Jamus (J. Chem. Soc., 
1924, 125, 2231—2240).—The capacity of sulphur dioxide to act 
as an oxidising or reducing agent in solutions containing ferrous 
and ferric ions has been studied electrochemically. Measurements 
of electrode potentials for the half cells, Pt|H,SO,,H,SO,,2N-HCl, 
and Pt|H,SO,,S,~N-HCl show that an increase in acid concentration 
is accompanied by a rise in the sulphur dioxide potential, whilst 
under the same conditions there is a diminution in the ferric- 
ferrous potential. Experiments on the cathodic reduction of 
sulphur dioxide in acid solution show that hydrogen sulphide is 
not formed as a primary product. As the cathode potential is 
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reduced from 0-7 volt to 0-1 volt a very small current passes with 
separation of sulphur (but not hydrogen sulphide). At 0-1 volt 
a marked increase in the current density takes place. This is in 
agreement with Jellinek’s work on the electrode potential of 
mixtures of hydrogen sulphate and hydrosulphite in neutral or faintly 
acid solution. It is probable therefore that the primary product 
of reduction of sulphur dioxide in acid solution is hyposulphurous 
acid. C. I. 

“ Reaction-influencing "' Ions in Light and Dark Reactions. 
H. von Ever and E. Rupsere (Z. physikal. Chem., 1924, 110, 
%43—250).—The interpretation of results of previous studies on 
reaction velocities (A., 1923, ii, 547, 840) is discussed and the 
question of the existence of active ions in very small concentration 
raised. It is thought that a study of certain photochemical re- 
actions may throw some light on the problem. J. 8. C. 


Temperature-coefficients of Thermal and Photochemical 
Reactions. N. R. Duar (Z. anorg. Chem., 1924, 139, 194—204). 
—A résumé of previous work from which conclusions are drawn 
contrary to those recently arrived at by van Thiel (A., 1922, ii, 754). 


Propagation of the Explosion Wave. P. Larritre (Compt. 
rend., 1924, 179, 1394—1396).—The effect of a sudden change in 
the diameter of the tube on the explosion wave has been examined 
for mixtures of carbon disulphide and of hydrogen with oxygen 
(cf. Campbell, T., 1922, 121, 2483). After a certain interval of 
disturbance the explosion wave was re-formed. This interval was 
dependent on the diameter of the second tube, varying in length 
from 8 cm. for a 13-mm. tube to 100 cm. for a 44-mm. tube, when 
the diameter of the first tube was constant at 7 mm. i 


Influence of Nitrogen Dilution on the Speed of Flame. 
0.C. pg C. Exxis (J. Chem. Soc., 1924, 125, 2674).—If the speed 
of flame in the author’s experiments (cf. Campbell and Ellis, A., 
1924, ii, 746; Ellis and Stubbs, ibid., 747) is proportional to one 
additive constant of the constituent gases, it must be proportional 


to any other. Thermal conductivity is not accurately additive. 
J. W. B. 


Detonation Limits of Gaseous Mixtures. R. WENDLANDT 
(Z. physikal. Chem., 1924, 110, 637—655).—The minimum con- 
centrations of hydrogen and carbon monoxide for the detonation 
of hydrogen-air, and carbon monoxide-oxygen mixtures are 18— 
19% and 38—39%, respectively. Carbon monoxide-air mixtures 
exhibit only pseudo-detonation, the maximum velocity corre- 
sponding with a 40%, carbon monoxide content. [Cf. mes we 88.] 


Formation and Thermal Decomposition of Carbonyl 
Chloride. M. Boprenstein and H. (Z. physikal. Chem., 
1924, 110, 399—416).—The equilibrium constant of the reaction 
CO+Cl, = COCI, has been determined at temperatures between 
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349° and 452°. The variation of this with temperature is given 
by log K,=—5710/T7T'+5-46. Measurement of the velocities of 
the direct and opposing reactions indicates that the reaction occurs 
entirely in the homogeneous gas phase and takes place according to 
the equation suggested by Christiansen (A., 1923, ii, 62); the rate of 
formation of carbonyl chloride is given by v,=k,V [Cl,]([CO][Cl,]— 
K[COCI,]) and the rate of decomposition by 
[CO][Cl,]/K), K being the value of the equilibrium constant 
[COCI,]/[CO][Cl,]. In the case of the latter reaction, certain 
corrections must be applied to the experimental observations, 
The value of the ratio k,/k, is in excellent agreement with the 
value of K at the same temperature. It is shown that the experi- 
mental results are in accordance with the following reaction scheme : 
(i) Cl, 2Cl; (ii) Cl+Cl,—Cl,; (iii) Cl,+CO — COCI,+Cl. 
Systems (i) and (ii) remain in a state of equilibrium whilst (iii) 
determines the reaction velocity. J.8.C. 


Transformation of Diamond in a Vacuum at High Tem- 
ratures. P. LeBeau and M. Picon (Compt. rend., 1924, 
79, 1059—1061).—The transformation of diamond into graphite 
is comparatively slow in a high vacuum at 1500—1900°, being 
incomplete after 1 hour, in marked contrast to the rapid trans- 
formation in the presence of gases (cf. Friedel and Ribaud, A., 
1924, ii, 474). Above 2000° the change is much more rapid, but 
the swelling up and disintegration which occur in the presence of 
gases are not always observed. The speed of transformation of 
different specimens varies greatly, and is probably influenced by 
the presence of traces of impurities. W. H.-R. 


Kinetics of Macro-crystal Formation in Tungsten by Union 
of Small Crystals. H. AtrertHum (Z. physikal. Chem., 1924, 
110, 1—16).—An aggregate of small crystals tends to pass into the 
more stable system consisting of.a few large crystals. Owing to 
the small free energy involved and the extremely slow rate of 
diffusion in solids the velocity of this change is very small at the 
ordinary temperature. In presence of foreign substances, the small 
crystals become coated with a film and macro-crystal formation is 
prevented. Rods consisting of a large number of tungsten crystals 
were found to consist of a few large crystals after being heated for 
some time at 3000° in an atmosphere of hydrogen. The time 
necessary for the production of these large grains is not constant 
and with the rods employed at 3200° varied from 45 to 70 minutes. 
The number of crystals produced depends also on the concentration 
of water vapour in the hydrogen. Various theoretical points are 
discussed. J.S. 


Induction Periods in Chemical Reactions. R. P. Sanyal 
and N. R. Duar (Z. anorg. Chem., 1924, 139, 161—193).—The 
induction period of the reaction between arsenious and iodic acids 
is curtailed by (1) excess of iodic acid, (2) increase in the concentra- 
tions of the reactants, (3) addition of a trace of arsenic acid, (4) 
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addition of many mineral acids, and (5) exposure to sunlight; it is 
prolonged by addition of mercuric chloride or by violent shaking. 
The fraction of the iodine liberated increases with the arsenious 
acid concentration and passes through a maximum. The iodine 
appears on the surface of the solution even if the latter is covered 
7 — or hydrogen; occasionally it appears at a nucleus on 
the glass. 

The induction period of many reactions was followed by measuring 
the conductivity of the mixed solutions, which attains a maximum 
at the termination of the period. Some reactions showed no 
maximum, ¢.g., reduction of iodic acid with ferrous sulphate, when 
insoluble Fe(OH)SO, is probably formed etc. The reduction 
with hydroxylamine hydrochloride showed a period of induction, 
but the conductivity did not attain a maximum until after the 
appearance of the iodine; this is attributed to decomposition of the 
hydroxylamine in aqueous solution as well as to oxidation by 
iodine. Sulphur is deposited from acid solutions of sodium thio- 
sulphate while the conductivity remains fairly constant. No 
induction period was found for the decomposition of chlorine water, 
nor for the action of bromine water on oxalic and tartaric acids. 
With mixtures of sodium thiosulphate, hydrochloric acid, and arseni- 
ous acid, the arsenic trisulphide is probably formed immediately but 
is precipitated only when its solubility limit in presence of hydro- 
chloric acid is reached (cf. Forbes, Estill, and Walker, A., 1922, ii, 
271). It is concluded from experiments on the oxidation of organic 
acids by permanganate that an apparent period in which no reaction 
takes place can be produced in very slow reactions when the method 
of following the changes during the period is not very sensitive. 
§krabal’s conclusions on the reaction between potassium perman- 
ganate and oxalic acid could not be supported (cf. A., aa . - 


Velocity of Reaction in Mixed Solvents. VII. Influence 
of the Base on the Velocity of Saponification of Esters in 
Methyl Alcohol Mixtures. W. I. Jonzs, H. McComsiz, and 
H. A. ScarBorouau (J. Chem. Soc., 1914, 125, 2590-—2595).—The 
velocity of saponification of methyl n-butyrate and o-chloro- 
benzoate by lithium, barium, and tetramethylammonium hydroxides 
in methyl alecohol-water mixtures is measured and compared with 
the results obtained for potassium hydroxide (cf. T., 1923, 123, 
2688); the curves are divisible into linear sections. All four bases 
give points of inflection at compositions corresponding with the 
complexes, 2MeOQH,H,O and MeOH,3H,0, whilst lithium hydroxide 
gives one corresponding with 2MeOH,2H,O, and the other bases at 
points corresponding with MeOH,H,O and MeOH,2H,0. The 
results indicate that the process of saponification is not mainly 
promoted by hydroxyl ions but by the formation of a complex 
between the ester and the base and its subsequent decomposition. 
The ratio kxou/kpase is calculated in each case, and lithium and 
tetramethylammonium hydroxides yield results which support the 
view that the velocity of saponification depends on two factors, the 
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relative proportion of base existing as hydroxide and methoxide, and 
a steric factor including the influence both of the ester and of the 
base. J. W. B. 


Diazoamino Conversion. H. GotpscumipT, 8. Jounssy, 
and E. OvERWIEN (Z. physikal. Chem., 1924, 110, 251—265).—The 
influence of various acids on the rate of the diazoamino conversion in 
aniline solution has been investigated. In presence of strong acids 
the rate of reaction is roughly proportional to the acid concentration, 
With weak acids, there is no such proportionality, the velocity 
coefficients increasing more rapidly than the acid concentration. 
The deviations from proportionality apparently become larger ag 
the strengths of the acids diminish. 1 : 3 : 5-Dinitrobenzoic acid, 
however, behaves abnormally in this respect. In all cases, the 
variation in reaction velocity with the change in the acid concentra- 
tion c, may be represented by the expression k =ac-+-bc*, where k is 
the unimolecular velocity coefficient and a and / are constants 
characteristic of the acid. Addition of water causes a diminution in 
reaction velocity in presence of strong acids, but produces an 
increase when the catalyst is a weak acid. Conductivity measure- 
ments in aniline solution show that the value of the molecular con- 
ductivity passes through a minimum as the dilution is increased, and 
that in all cases the conductivity is increased on addition of water. 
The effect of addition of various bases on the conductivity of a 
number of acids in aniline solution has been investigated. The 
experimental results are interpreted as being in favour of the 
hypothesis that the active catalyst in the diazoamino conversion is 
the ion, C,H ;"NH,*. J.8.C. 


Velocity of Oxidation of the Metals and the Structure of 
Coloured Oxide Films. D. H. Banauam and J. Srarrorp 
(Nature, 1925, 115, 83—84)—Despite Mallock’s observations 
(Proc. Roy. Soc., 1918, A, 94, 566), it is considered proved that inter- 
ference is the true explanation of metallic temper colours since there 
is a close approximation between the rate of reaction of the metal 
with oxygen, assuming interference to be the cause (Tammann), 
and that in the case of zinc directly determined. In the case of 
copper the primary formation (as required by the interference 
theory) of a coherent, tightly clinging film must be ascribed to 
cuprous, and not cupric, oxide (cf. Hinshelwood, A., 1923, ii, 29) on 
account of the lattice similarity of copper and cuprous oxide, and 
the consequent formation of the latter with the minimum disturb- 
ance. Calculation of the thicknesses of air films corresponding with 
such cuprous oxide films gives results closely approximating to 
known colour ranges. Hinshelwood’s observations that successive 
oxidations and reductions of a copper surface led to an intensi- 
fication of the film colours produced, and to a correspondingly 
greater rate of fixation of the oxygen; also that the amounts of 
oxygen required to form purple, blue, and green films remain in con- 
stant ratio, are explained if the treatment causes a roughening of 
the surface, whereby the effective area of the metal is inc 
(cf. Mason, this vol., ii, 108; Gale, tbid., 109.) A. A. E. 
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Formation oi Nitrous Acid from Nitric Acid and Nitric 
Oxide. E. ApreL and D: Harasty (Z. anorg. Chem., 1924, 139, 
1—39).—The velocity of the reaction HNO,+H,0+2NO=3HNO 
was followed by bubbling nitric oxide through nitric acid and 
examining the solution after a series of time intervals by the usual 
methods (cf. A., 1912, ii, 1093). The reaction is heterogeneous (the 
velocity of reduction is decreased by decreasing the glass surface of 
the apparatus) and is autocatalysed by the nitrous acid, which acts 
as a superposed positive and negative catalyst; it accelerates the 
reduction when its concentration is small and retards it as the con- 
centration becomes larger. The velocity increases with increasing 
velocity of the nitric oxide stream and with decreasing volume of 
the solution of the reactants. The latter effect is mainly due to 
change in the hydrogen-ion concentration of the nitric acid; the 
nitrate-ion concentration has only a small influence. Sodium 
sulphate retards the reaction and in moderately large concentrations 
practically stops it. 8. K. T. 


Hydrolysis of Esters of Ketonic Acids. A. SKraBat, F. 
Prarr, and H. Arroup1 (Monatsh., 1924, 45, 141—155).—A detailed 
discussion of published data on the hydrolysis of esters of levulic, 
acetoacetic, and pyruvic acids. Measurements of the rate of 
hydrolysis of ethyl levulate in presence of hydrochloric acid and 
sodium hydroxide gave values of k, for normal hydrogen- and 
hydroxyl-ion concentration respectively, of 0-00156 and 7-7, whilst 
corresponding values for ethyl pyruvate, derived from similar 
measurements in presence of hydrochloric acid, water, and phosphate 
buffer solutions, were 0-00816 and 1-1 x 105. F, 


Rate of Hydrolysis of Ethyl Orthocarbonate. A. SKRABAL 
and M. Battrapscnrewa (Monatsh., 1924, 45, 95—104).—The 
hydrolysis of ethyl orthocarbonate takes place in the two stages : 
(i) C(OEt),+H,O—CO(OEt),+2EtOH; (ii) CO(OEt),+H,O= 
CO,+2EtOH. ‘The velocity of (ii) is small in presence of hydrogen 
ions (cf. A., 1918, ii, 11), but is proportional to the concentration of 
hydroxyl ions present. Measurements made in presence of sodium 
carbonate gave k=1-6 for [C]oy=1-0. For methyl carbonate, the 
corresponding constant is 7-0. The rate of reaction (i) is not 
influenced by hydroxy] ions, and k,=3-4x10. Measurements in 
potassium dihydrogen phosphate/disodium hydrogen phosphate, 
and sodium acetate/acetic acid buffer solutions showed the rate 
of reaction (i) to be proportional to the concentration of hydrogen 
lons present, and for [C]y,-=1-0, k=1-2 x 104. F. G. W. 


Acceleration of the Catalysis of Mixtures of Hydrogen and 
en by Oxygen Carriers and by the Alternating Current. 

K. A. Hormann and A. Doxpe (Ber., 1924, 57, [B], 1969—1976; 
cf. A., 1922, ii, 276, 490).—The rate of formation of water from 
mixtures of oxygen and hydrogen at platinum contacts continuously 
wetted by an aqueous electrolyte is diminished by the formation of 
@ comparatively inactive platinum hydride from the hydrogen 
originally dissolved in the atomic state and of platinum oxide which 
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is produced even when ozone is present in the gaseous mixture, 
The formation of these substances can be avoided by the aid of an 
alternating current. After a short induction period, the platinum 
develops its maximum activity. The union of absorbed hydrogen 
atoms with oxygen molecules at a platinum surface occurs instan. 
taneously, but time is required for the passage of the hydrogen and 
oxygen molecules to the metal. Since hydrogen diffuses about 
four times as rapidly as oxygen through the liquid, the union is 
delayed for lack of oxygen, and a platinum contact, even if previ- 
ously primed with oxygen, rapidly becomes a strong Pt—H pole in 
the presence of electrolytic gas. This defect may be obviated by 
the introduction of a rapidly reducible and quickly oxidisable oxide 
which is adsorbed by platinum. For this purpose, the addition of a 
small amount of vanadium sulphate to 0-1N-sulphuric acid is 
effective ; titanium sulphate, uranyl sulphate, and ferric ammonium 
sulphate are unsuitable. In all probability an oxide containing 
quadrivalent vanadium is produced. By this means a given 
platinum contact is brought to its maximum activity, which 
is developed with mixtures containing 33% of oxygen and not, as in 
the case of N-sulphuric acid alone, with 40% of oxygen. H.W. 


Heterogeneous Catalysis. W. E. Garner (Nature, 1924, 
114, 932).—A brief discussion of the bearing of results already 
published (Blench and Garner, T., 1924, 125, 1288) on the mechan- 
ism of heterogeneous catalysis. Differences in the heats of absorp- 
tion of oxygen by carbon at various temperatures are held to 
indicate a widely differing energy content of the surface carbon 
atoms, of which the valencies are far from being saturated by 
neighbouring carbon atoms. The effect of surface atoms lying in an 
exposed position in initiating or maintaining chemical processes is 
considered. A. A. E. 


Corrosion of Metals. E. Maass and E. Ligsreicu (Z. angew. 
Chem., 1924, 37, 897—-899).—A theoretical survey of the principal 
factors, both chemical and electrochemical, concerned in the 
corrosion of metals in contact with electrolytes. Feeble polarisation 
of either sign favours corrosion, up to the point at which protection 
is afforded by actual evolution of hydrogen. Electrochemical 
effects are, however, often masked by the formation of a protective 
coating of some insoluble compound of the metal. W.'T.K. B. 


Action of Salt Solutions on Iron and Steel in the Presence 
of Oxygen. U. R. Evans (J. Soc. Chem. Ind., 1924, 43, 315— 
322T).—The corrosion of iron and steel by drops of 0-1N-aqueous 
salt solutions was observed. The area under the centre of the drop 
becomes anodic and is attacked, whilst the outer portions, which 
are exposed to the air, become cathodic. Salt solutions (¢.9., 
potassium chloride) which yield soluble anodic and cathodic pro- 
ducts (e.g., ferrous chloride and potassium hydroxide, respectively) 
tend to increase the velocity of corrosion; where the products mix, 
a ring of ferrous hydroxide is formed which is oxidised to ferric 
hydroxide and spreads as a membrane over the surface. Outside 
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this membrane the iron is unattacked. When the cathodic product 
only is insoluble, as in the case of zinc sulphate, the cathodic area is 
protected from diffused oxygen and the rate of corrosion is slightly 
diminished ; insoluble anodic products cling to the metal surface 
and practically prevent corrosion, although the edges of the pro- 
tecting skin may fail to adhere in places and localised corrosion then 
takes place. Potassium chromate causes passivity, but localised 
corrosion is caused by the presence of large quantities of chlorides 
and to some extent by sulphates and more especially nitrates. 
8. K. T. 


Anodic Oxidation of Gold. III. fF. Jirsa and J. JELiInexK 
(Chem. Listy, 1924, 18, 334—337).—The ionic product of auric 
hydroxide deduced from its solubility in nitric acid was found to be 
rau’ OH 3—=5'5 x 10S, a value that is in fair agreement with that 

reviously deduced from its solubility in sulphuric acid (9 x 10~®), 

e solubility of auric hydroxide in water is 2-4 x 107 mol. per litre 
and its affinity constant, calculated on the assumption that in 
sulphuric acid solution it exists as HAu(SQ,)o, is 1-1x10-%; it is 
therefore about as strong a base as hydrazine hydrate. The 
potential of gold in a solution of auric nitrate was found to be 1-37 
volts, which agrees closely with previously calculated figures. . 

A. R. P. 


Photochemistry of the Halogens. Action of Light on the 
Reactions of Iodine or Bromine with Potassium Oxalate. 
A. BertHoup and H. Betxienor (J. Chim. phys., 1924, 21, 308— 
350). The reaction of iodine with potassium oxalate (K,C,0,+1,= 
2KI+2CO,) has been investigated, the course of the reaction being 
determined by titration of the unchanged iodine. In the dark, the 
velocity of the reaction is proportional to the concentrations of the 
oxalate and of the iodine, and inversely proportional to the con- 
centration of potassium iodide. The temperature coefficient of the 
velocity constant in the dark (k;,+9 : At) is 4:36 for the range 69-5° 
to 78°, the high value being partly due to the increasing dissociation 
of the complexes I,’ as the temperature rises. The reaction is due 
entirely to the I, molecules and not to the complexes. The reaction 
is accelerated by light of all visible wave-lengths and does not follow 
the law of Grotthus. In the case of red light where the absorption 
is weak, the velocity of the reaction is proportional (1) to the con- 
centration of oxalate, (2) to the square root of the concentration of 
iodine, (3) to the square root of the intensity of the incident light, 
and (4) inversely proportional to the concentration of potassium 
iodide. In blue light where the absorption is almost total, (1), (3), 
and (4) still apply, but the velocity in this case is inversely pro- 
portional to the square root of the concentration of iodine. A 
complicated explanation of these facts is possible if it is assumed that 
the light activates only the I, molecules, causing these to split up into 
atoms which may either react with the oxalate, recombine to form 

molecules, or combine with I’ ions to form complexes according to 

e scheme 21+-I’—>I,’. The temperature coefficient of the reaction 
in light is 3-18 for the range 25—40°; if account is taken of the 
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increased dissociation of the complexes as the temperature rises, 
the coefficient becomes 2-90, which is still a very high value. 

In the dark, the reaction with bromine is similar to that with 
iodine, the temperature coefficient being 5-99 for the range 0—11-5°, 
The reaction is accelerated only by light of shorter wave-length than 
green, and the velocity is again proportional to the concentration of 
oxalate and to the square root of the intensity of the light. The 
concentration of potassium bromide, however, has little effect, 
indicating that the light activates the complexes Br,’ and Br,K’, as 
well as the Br, molecules. In dilute solutions of bromine in which 
the absorption is weak, the velocity of the reaction is again pro- 
portional to the square root of the concentration of bromine, but in 
concentrated solutions in which the absorption is complete the 
velocity is independent of the bromine concentration. If traces of 
ammonium salts are present, a period of induction occurs until the 
ammonium ions are destroyed. The temperature coefficient is 
again high, 2-04 for the range 0—15°. W. H.-R. 


Influence of Aqueous Vapour Pressure and Wave-length 
on the Photochemical Formation of Hydrogen Chloride. 
A. CoEsN and G. June (Z. physikal. Chem., 1924, 110, 705—724).— 
Mixtures of hydrogen and chlorine containing water vapour equiva- 
lent to 10°? mm. of mercury exhibit no photochemical combination 
on exposure to rays of the visible spectrum. On raising the water 
content to the equivalent of 10-5 mm. mercury, an 88%, yield of 
hydrogen chloride is obtained. Perfectly dry gaseous mixtures on 
exposure to the short ultra-violet rays, A>300up, react quantita- 
tively in a few minutes. The maximum wave-length producing 
the photochemical combination of moist gaseous mixtures is found 
to be 540yp. J.8.C. 


Example of Photochemical Reaction-coupling (COC1,+H,) 
and the Photochemical Decomposition of Formaldehyde. 
G. Brepic and A. von GoLDBERGER (Z. physikal. Chem., 1924, 110, 
521—546).—Exposure of mixtures of carbonyl] chloride and hydrogen 
to ultra-violet light results in the 97% decomposition of the carbonyl 
chloride according to the scheme COC],—>CO-+Cl,, followed by 
Cl,+H,—>2HCl. In the absence of hydrogen, the equilibrium 
mixture under similar conditions contains about 4°% of carbon 
monoxide and chlorine. It was hoped to obtain formaldehyde 
according to the scheme COCI],+2H,—>CH,0+2HCIl. At 10°, 
minute traces of this substance were obtained and none at all at 80°. 
The walls of the reaction vessel were observed to be coated with a 
white to brown deposit. The photolysis of pure gaseous formalde- 
hyde was therefore studied at 80° and 195°. Carbon monoxide and 
hydrogen were the chief decomposition products. Small amounts 
of methane and carbon dioxide were observed and at the higher 
temperature a sugary substance was formed on the walls. The 
decomposition cannot apparently be represented by any simple 
stoicheiometric expression. At 80°, the decomposition follows the 
unimolecular law but at 195°, and for high concentrations of vapour, 
all light is absorbed and the rate of reaction is independent of 
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concentration. The failure to obtain formaldehyde from carbonyl 
chloride is explained on the assumption that on formation it under- 
goes a polymerisation to solid products and also suffers a photo- 
chemical decomposition. J.8.C. 


Quantity of Ultra-violet Light Energy required to render 
developable a Grain of Photographic Silver Bromide. P. 8. 
Hetmick (J. Opt. Soc. Amer., 1924, 9, 521—540).—For 2537 A., the 
average quanta per grain is 731 +14, for 2653 A. 514+11; for 3131 A. 
510-+16, for 3650 A. 555+13. Thus small energies are more 
efficient in producing developable grains than large energies. Deter- 
minations are made of the absorption of the silver bromide and the 
gelatin in an ordinary photographic emulsion. C. W. B. 


Photographic Blackening Curve. W.MEIpINGER (Z. physikal. 
Chem., 1924, 114, 89—113).—The dependence of the velocity of 
development on the concentration of the components of a “‘ metol” 
developer has been studied and the law of mass action thereby 
demonstrated. Addition of bromide ion retards development up to 
a limiting value, from which it is inferred that development is a 
surface reaction and that the grains adsorb bromide ion which forms 
a protection against the developer. Addition of iodide ion eventually 
stops development, whilst chloride ion is without effect. The 
relation between constitution and developing properties is discussed 
for. the hydroxy-benzenes and -naphthalenes. It is shown that in 
a developer the hydroxyl groups must be arranged so as to allow 
the quinone structure to be formed on oxidation. Blackening 
increases with duration of development up to a limiting value. In 
making these last measurements a correction for fog is applied. 
The results obtained by ‘“ physical ’’ development are discussed and 
compared with the ordinary process. The action of «-rays is 
approximately proportional to the mass of the silver bromide in the 
plate layer. 

In an examination of three types of plate (Agfa ‘‘ Spezial,”’ ‘‘ Re- 
produktion,”’ and ‘‘ Diapositiv’’) the covering power of the 
emulsions was determined. For the same emulsion, the same 
degree of blackening corresponds with a constant separation of 
silver irrespective of the times of development and exposure. 
Grain size alone is not a criterion of sensitiveness, which may be 
altered considerably in the same plate by treatment with acids and 
alkalis. The blackening curve for the ‘‘ Spezial’’ and ‘“‘ Repro- 
duktion ” plates was determined by grain counting and titration 
and the light absorption is interpreted in terms of the quantum 
theory. N. H. H. 


Latent Photographic Image. I. Relation between Light 
Frequency and Number of Developable Centres. F.C. Toy 
(Phil. Mag., 1924, [vi], 48, 947—961).—By applying the laws of 
reflection and absorption to the case of a “‘ single layer ’’ photo- 


graphic plate, the relative quantities of light energy, of different 

frequencies, absorbed by the grains when equal intensities of each 

are incident, are calculated; hence the number of quanta absorbed 
6—2 
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is determined. It is shown experimentally that, except at low 
exposure, the relative number of developable centres produced by 
different frequencies is equal to the relative number of quanta 
absorbed. It is suggested that the departure from this equality 
at low exposures is due to the fact that the development does not 
then give a true record of the extent of the light action. 


W. B. 


Action of Ultra-violet Light on ‘‘ Dye and Textile Fibre" 
Systems. P. Herermann (Chem.-Ztg., 1924, 48, 813—814, 
834—835).—It is proposed to classify “‘dye and textile fibre” 
systems into four classes according to their susceptibility to light 
of various wave-lengths. The behaviour has been examined with 
reference to sunlight transmitted through glass (3500—30000)), 
direct sunlight (3000—400002) and ultra-violet light such as that 
obtained by means of a mercury vapour lamp (1800—60002). 
These classes, termed ‘‘ micro-,”’ ‘“‘ macro-,”’ ‘‘ homo-,”’ and “‘ meso- 
tropic ’’ are, respectively, most susceptible to light of short wave- 
length, long wave-length, all wave-lengths, and to the ultra-violet 
light present in sunlight. The majority of synthetic organic dyes 
are included in the “ microtropic”’ class. The action of ultra- 
violet light on textile materials such as cotton, artificial silks, linen, 
jute, wool, and silk is closely related to the fading of dyed materials. 
The action of sunlight and weathering cannot, however, be satis- 
factorily determined by means of artificial sources of illumination. 
(Cf. B., 1925, 68.] A. J. H. 


Chemical Combination of Helium. E. H. Boomer (Nature, 
1925, 115, 16; cf. Manley, this vol., ii, 57)—Mixtures of helium 
with mercury, iodine, sulphur, and phosphorus vapours have been 
examined under the influence of electron bombardment and in the 
presence of surfaces cooled by liquid air. The helium disappears 
much more quickly than under the ordinary conditions in a discharge 
tube. Solid substances, believed to be compounds of helium, were 
obtained which suddenly liberate the original amount of helium 
when warmed to —70° in the cases of mercury and iodine, and 
—125° in the cases of sulphur and phosphorus. A.A. E. 


Compounds of Gold with Nitrogen. F. Rascuia (Schwefel- u. 
Stickstoffstudien, 1924, 46—49; from Chem. Zentr., 1924, ii, 18; 
ef. Weitz, A., 1915, ii, 39).—Explosive gold (“‘ knallgold ”’) is held by 
the author to be a mixture of gold amidine, NH:Au-NH,, and gold 
iminochloride, NH:AuCl. G. W. R. 


Isomorphous Relations between Beryllium and Magnesium 
Compounds. F. Zamsonini and G. Carossi (Atti R. Accad. 
Lincei, 1924, [v], 33, ii, 218—222).—Magnesium lanthanum nitrate, 
Mg,La,(NO3)1.,24H,O, forms, with the corresponding beryllium 
lanthanum compound, mixed crystals containing as much as about 
19% of the latter. In their simple compounds, however, beryllium 
and magnesium appear to be isomorphogenous only in special cases. 
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Such slight tendency towards isomorphism is in accord with the 
different atomic structures proposed for these two metals by Bohr. 


Reduction of Magnesium Sulphate. W. ALTHAMMER (Kali, 
1924, 18, 112—114; from Chem. Zentr., 1924, ii, 165).—Magnesium 
sulphate is quantitatively reduced when heated with an equivalent 
amount of carbon at 750°. About 40% of the sulphur is obtained 
in the free state. Even with a fivefold excess of carbon no mag- 
nesium sulphide is obtained but simply an increase in the yield 
of free sulphur. The primary reaction is according to the equation 
MgSO,+C=Mg0+S0,+CO. The production of sulphur follows 
the reversible secondary reactions: 2CO+S0,—S+2CO, and 
CO,.+C=2CO. Illuminating gas, hydrogen, carbon dioxide, benz- 
ene vapour, acetylene, and producer gases all reduce magnesium 
sulphate at 650—700°. The effect of producer gases depends 
principally on their hydrogen content. In the case of reduction 
with hydrogen, over 70% of the sulphur present is obtained in 
the free state. G. W. R. 


Crystal Structure of Mercuric Sulphide. II. N. H. 
KoLKMEIJER, J. M. Brsvort, and A. Karssen (Rec. trav. chim., 
1924, 43, 894—-896; cf. ibid., 677).—The agreement between the 
Debye-Scherrer photographs of cubic (black) and trigonal (red) 
mercuric sulphides is due to identity in the dimensions of the octa- 
hedral and basal planes respectively. Neither 8’ mercuric sulphide 
nor any other modification described by Allen and Crenshaw is 
distinct from the black and the red forms. W. E. E. 


Double Nitrates of Metals of the Cerium Group with 
Copper and with Cadmium. G. Carossr (Aiti R. Accad. 
Tincet, 1924, [v], 33, ii, 246—250)—Lanthanum copper nitrate, 
2La(NO,),,3Cu(NO5).,24H,O, forms hygroscopic, pale blue, trigonal 
crystals, io 2-227, which are melted in their water of crystallisation 
by the heat of the hand, and form mixed crystals with the analogous 
lanthanum magnesium nitrate. Ceriwm copper nitrate, 

forms highly deliquescent, pale blue crystals, 


Allotropy of Germanium Dioxide. J. H. Muxizr and H. R. 
Buank (J. Amer. Chem. Soc., 1924, 46, 2358—2367).—An allotropic 
form of germanium dioxide, quantitatively insoluble in boiling 
water and stable towards acids (e. g., hydrofluoric) and alkalis, is 
— by heating at 200—1100° for 4 hours the oxide obtained 

y the evaporation of an aqueous solution of the oxide. The 
maximum yield under these conditions, and probably also the 
maximum velocity of transition, occurs when the heating is carried 
out at 380°. This insoluble variety, which must be the stable 
modification at the ordinary temperature, is reconverted into the 
soluble form by fusion. The yields obtained by heating the soluble 
oxide at 280° increase with duration of heating up to a maximum 
conversion of about 15%; this probably indicates the presence of 
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a second soluble allotropic form in the soluble oxide obtained by 
evaporation. The m. p. of any variety is between 1090° and 1100°. 
The oxide may be purified from sulphates by ignition above 950° 
for about 36 hours; chlorides are removed by repeatedly moistening 
the oxide with water, evaporating, and igniting at 950° (cf. 
Nichols, A., 1923, ii, 571). S. K. T, 


Pharmacological Properties of Tin Hydride and Ger. 
manium Hydride. F. Paners and G. JoacutmoeLtu.—(See i, 197.) 


New Oxides of Nitrogen. F. Rascnia (Schwefel- u. Stick- 
stoffstudien, 1924, 20—33; from Chem. Zentr., 1924, ii, 17—18; 
ef. A., 1914, ii, 39)—When nitrogen is burnt in the high-tension 
flame arc or when ammonia is burnt with a platinum catalyst at low 
red heat, nitrogen isodioxide, N—O—O is the primary product. 
This is in contradiction to the assumption that nitric oxide is the 
only oxide of nitrogen stable at high temperatures. The lighter 
colour which is observed when nitrogen peroxide is passed through 
a hot tube is not to be attributed to decomposition into nitric oxide 
and oxygen but to the formation of the lighter coloured nitrogen 
isodioxide. G. W. R. 


Reactions between Nitrous and Sulphurous Acids. F. 
Rascuie (Schwefel- u. Stickstoffstudien, 1924, 1—19; from Chem. 
Zentr., 1924, ii, 16—17; cf. A., 1907, ii, 23, 700).—The reactions 
of sulphites and hyposulphites can be explained on the assumption 
that they are differently constituted. For the sodium salts, the 

O accompanying formule are given. The 

in fact that normal sulphites do not react 
Na—S—Na H—S—ONa with nitrites is explained by steric hind- 
oy Pil rance, owing to the central position of the 

O—O -— sulphur atom. The reactions of nitrites 
and nitrous acid with sulphites and sulphurous acid are discussed 
from this point of view. The different reactions are best explained 
by assuming for nitrous acid the formula N(OH);. By successive 
replacement of the hydroxyl groups by sulphonic acid groups, 
dihydroxylaminesulphonic acid, hydroxylaminedisulphonic acid, 
pe | nitrilosulphonic acid are formed. In the presence of an in- 
different acid, nitrososulphonic acid tends to form with nitrous acid, 
nitrosisulphonic acid, O:N(OH):SO,H, with liberation of nitric 
oxide. This acid is stable in sulphuric acid solution. It is also 
formed by reduction of nitrosulphonic acid by copper or mercury 
in sulphuric acid solution. It yields nitric oxide and sulphuric 
acid on decomposition. Nitrosulphonic acid is decomposed accord- 
ing to the equation O:N-SO,H+H,O=NOH+H,SO,. The hypo- 
nitrous acid thus formed rapidly decomposes, yielding nitrous oxide 
and water. G. W. R. 


Monochloroamine. F. Rasenia (Schwefel- u. Stickstoff- 
studien, 1924, 50—78; from Chem. Zentr., 1924, ii, 162—163; 
cf. A., 1909, ii, 232; Marckwald and Wille, A., 1923, ii, 558).— 
In the reaction whereby monochloroamine is formed from sodium 
hypochlorite and aqueous ammonia, ammonium hypochlorite is 


Be erste 
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not produced. Monochloroamine may be distilled in a vacuum 
without decomposition from the products of the above reaction 
in the presence of 50% zinc chloride solution. Concentrated 
aqueous solutions of monochloroamine on being kept at low tem- 
ratures deposit yellow crystals which appear to be chlorine 
ydrate. Monochloroamine is decomposed by strong ammonia 
solution, yielding ammonium chloride and nitrogen. In the presence 
of strong alkalis, hydrazine is produced according to the equation 
NH,Cl--NH,+NaOH=N,H,+NaCl+H,O. The yield of hydr- 
azine is increased by the presence of formaldehyde, sugars, gum, 
or gelatin. The chlorine of monochloroamine may be replaced by 
the sulphonic acid group, using sodium sulphite. With sodium 
hydrogen sulphite, however, sulphonation does not take place even 
in the presence of sodium hydroxide. In the reaction between 
sodium hydroxide and monochloroamine, it is probable that some 
tri-imide, N,H,, is formed. G. W. R. 


Composition of Nitrogen Iodide. F. Rascuic (Schwefel- u. 
Stickstoffstudien, 1924, 34—45; from Chem. Zentr., 1924, ii, 18).— 
The precipitate obtained by the reaction of potassium iodide solution 
with aqueous ammonia, which has the composition NH;,NI,, when 
washed with water yields ammonia and nitrogen iodide. The 
original precipitate on being dried loses half its ammonia, yielding 
the explosive compound, NHI,, considered by the author to be a 
molecular compound of 2 mols. of nitrogen iodide and 1 mol. of 
ammonia. The ammonia-—nitrogen iodide compound reacts with 
sodium hydroxide according to the following equations: (i) NH3,NI 
(ii) NH,,N1,+-3Na0H 
=N,+3NaI+3H,0. With sodium sulphite the following reaction 
takes place: 
The precipitate obtained by the action of potassium iodide on 
chloroamine solution in the presence of ammonium chloride is 
similar to that obtained from the action of iodine on aqueous 
ammonia. G. W. R. 


Ozone from Flames. H. von Wartensure (Z. physikal. 
Chem., 1924, 110, 285—290; cf. Riesenfeld and Beja, A., 1924, 
ii, 470).—Manchot’s criticism (A., 1924, ii, 543) of the author’s 
assumption that the formation of ozone in flames containing 
oxygen and hydrogen is preceded by the formation of hydrogen 
peroxide and its decomposition into water and oxygen atoms (A., 
1921, ii, 107) is considered. Oxygen atoms are certainly present 
in such flames and these in some way form ozone, since Riesenfeld 
(A., 1924, ii, 470) has shown that the quantities of ozone are far 
too large to be explained on the assumption of thermal formation 
from oxygen. Atomic oxygen may result from some partial re- 
action following a primary addition of molecules, or by means of 
molecular collisions whereby translational energy is converted 
into chemical energy. The question of an electron effect in the 
absence of an accelerating electric field is also eae 7 
6*—2 
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Formation of Ozone and Hydrogen Peroxide in the Oxy. 
hydrogen Flame. E. H. RiksenreLp (Z. physikal. Chem., 1924, 
110, 801—807).—Dry mixtures of hydrogen and oxygen have been 
burned at the end of a silica tube 0-2—0-4 mm. in diameter, and 
the gases immediately cooled, the amounts of ozone and hydrogen 
peroxide formed being determined. The small dimensions of the 
flame permit a much more efficient cooling than was obtained by 
other investigators, the amounts of ozone and hydrogen peroxide 
being consequently much greater. The ratio [0,]/[H,O,] is found 
to decrease as the hydrogen content of the burning gases increases, 
becoming zero when a gas mixture of the composition H,.0 is 
attained. With mixtures richer in hydrogen much more hydrogen 
seg is obtained and it therefore seems unlikely that this 
atter substance is to be regarded as the precursor of ozone. A 
more plausible hypothesis is that ozone is produced by collisions 
between ionic or atomic oxygen and molecular oxygen and that 
the presence of hydrogen peroxide is due to collisions between 
oxygen ions or atoms and hydrogen molecules. J. 8. C. 


Reduction of Sulphuric Acid to a Sulphide. A. 

Vita (Compt. rend., 1924, 179, 1163—1165).—When sulphuric acid 

vapour mixed with hydrogen is passed over silica heated at 700— 

900° quantitative reduction to hydrogen sulphide takes i" 
H. 


Formation and Decomposition of Polythionates. F. 
Forrster (Z. anorg. Chem., 1924, 139, 246—260).—Criticism of 
Josephy’s work (A., 1924, ii, 470) in the light of previous work 
by the author (cf. A., 1923, ii, 23) and others. oS. KR. TF. 


Reaction between Arsenious Anhydride and Chlorine. L. 
Campi [with P. M. Votroxuty] (Giorn. Chim. Ind. Appl., 1924, 6, 
527—532).—The experimental results show that the products of 
the interaction of chlorine and arsenious anhydride in presence of 
water represent the resultant of the two reversible reactions, 
AsCl,+-Cl, + — 0-5As,0;,nH,0+5HC1; and 0-5As,0; 
+3HCl— AsCl,+1-5H,0. The final result corresponds with the 
former equation when the proportion of water present is high 
and approximately with the latter when little water is used, liquid 
trichloride being formed in this case. Application of the reaction 
to the preparation of calcium and lead arsenates is considered. 
B., 1925, 97.] 


Reaction between Ferrous Salts and Cuprous Salts. R. C. 
We ts (Amer. J. Sci., 1924, 8, 428—433).—In the reduction of 
cuprous salts with ferrous hydroxide the main reaction corresponds 
with the equation, 3Fe0+2CuCl=2Cu+Fe,0,+FeCl,, especially 
when cuprous chloride is present in excess. With decrease of the 
latter, the reaction is: 4FeO+2CuCl=2Cu-+Fe,0,+FeCl,. In- 
vestigation of the effect of the hydrogen-ion concentration shows 
that the reaction Cu’+Fe”*==Cu-+Fe’” results in the separation 
of copper at pg>5-0. H, T. 


= 
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Ruthenium Oxides. L. Wo6ntzr, P. Barz, and L. Merz 
(Z. anorg. Chem., 1924, 139, 205—219).—The methods previously 

posed for the preparation of ruthenium pentahydroxide are 
shown to be erroneous. Debray and Joly’s method (A., 1888, 
559, 920) yields the tetrahydroxide; reduction of the tetroxide 
and of potassium ruthenate with alcoho] gives the dioxide mixed 
with an explosive organic compound of ruthenium; Remy’s 
method (A., 1923, ii, 328) gives the sesquioxide mixed with more 
or less dioxide. Pure ruthenium dioxide may be prepared by 
heating ruthenium sesquichloride, Ru,Cl,, at 600—700° in oxygen; 
the sesquichloride is obtained by the action ‘of chlorine on finely 
divided ruthenium at 400—600°, or by the reduction of sodium 
ruthenium chloride, Na,RuCl,, at 400° in hydrogen. Hydrogen 
peroxide solution reduces ruthenium tetroxide solution, and oxidises 
ruthenium trihydroxide to the tetrahydroxide, which when heated 
(<800°) in a vacuum yields the pure dioxide. Treatment of potass- 
ium ruthenate with carbon dioxide or nitric acid gives a mixture 
of ruthenium tetroxide and tetrahydroxide. Ruthenium is the 
most easily oxidised of the noble metals; the vapour pressure of 
the dioxide is 15 mm. at 1000°, decomposition into metal and 
tetroxide taking place at higher temperatures. Ruthenium tri- 
hydroxide loses oxygen and water when placed in a vacuum; 
when carefully dehydrated in carbon dioxide it yields a mixture 
of dioxide and metal. The monoxide is not formed by the direct 
oxidation of the metal, nor by the reduction of the tetroxide in 
hydrogen. 


Compounds of Carbon Monoxide with Ruthenium Salts. 
W. Mancuot and J. K6nie (Ber., 1924, 57, [B], 2130—2133).— 
Ruthenium tri-iodide is converted smoothly by carbon monoxide 
at 240—250° into the compound, Rul,(CO),, in which the carbon 
monoxide is retained with remarkable firmness. Ruthenium tri- 
bromide is less readily transformed at 270—290° into the sub- 
stance, RuBr,(CO),, whereas the corresponding chloro compound is 
formed only slowly and incompletely from ruthenium trichloride 
at 270°. Aqueous or alcoholic solutions of ruthenium trichloride 
or tribromide absorb carbon monoxide slowly. 

The facilitation of the chlorination of ruthenium at 360—440° 
by the presence of carbon monoxide depends on the formation 
of the compound just described and its decomposition with the 
production of finely-divided ruthenium. 


Ozone. G. M. Scuwas (Z. physikal. Chem., 1924, 110, 599— 
§25).—A convenient form of apparatus for the preparation of pure 
ozonised oxygen by the customary silent discharge method is 
described. The gas so obtained contains about 15% of ozone, 
On cooling by means of liquid air two liquid phases result, the upper 
light blue layer being a saturated solution of ozone in oxygen and 
the lower dark blue layer a saturated solution of oxygen in ozone. 
At —183° the latter phase contains 70%, of ozone, and on fraction- 
0 pure ozone is obtained. The critical solution temperature 

—158°. 
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‘The mean value for the molecular weight by volumetric methods 
(determination of iodine liberated from potassium iodide in presence 
of boric acid) is 49-1 and the value given by the Dumas vapour 
density method 47-9. The following physical constants have been 
determined: b. p. —112-3°, m. p. —251-4°, critical temperature 
—5°, critical density 0-54, critical volume 89-4 c.c./mol., d-18 
1-71-0-05. The expansion between —192° and —80° is given by 
vp=0-512+0-0004567 +-0-00000397", 7' being the absolute temper- 
ature. The calculated critical pressure is 67 atm. The question of 
the structure of ozone is discussed and it is shown that the most 
probable formula is O—O—O. [Cf. Riesenfeld and Schwab, A., 
1922, ii, 761.] J. 8. C. 


Formation of Nitric Oxide by purely Electrical Means. 
G. M. Scuwas and S. Lozs (Z. physikal. Chem., 1924, 114, 23— 
43).—An apparatus is described in which nitrogen and oxygen 
are made to react at 6 mm. pressure in a cold direct current dis- 
charge with an oxide cathode. The velocity of formation of nitric 
oxide is constant for nitrogen percentages of 20 to 80, outside which 
limits it falls towards zero. The velocity of decomposition depends 
on the form of discharge but in an unreproducible manner. Inter- 
preted kinetically, the results show that the optical absorption 
law can be closely applied to the activation of a component without 
regard to the energy distribution in the discharge. It is concluded 
that the greater part of the energy taken from the oxygen serves 
to activate the nitrogen by impact of the oxygen ions on the 
nitrogen molecules, whilst the energy absorbed by the latter for 
which the absorption law applies is, under the experimental con- 
ditions, only a small part of the current energy, which is mainly 
lost by reflection from the electrodes. 


Test of the Efficiency of a Stirring Contrivance. W. A, 
Rots (Z. physikal. Chem., 1924, 110, 57—59).—The efficiency of a 
stirring device may be determined by embedding a little coloured 
salt (e.g., potassium permanganate) in sodium sulphate which is 
introduced into the agitated liquid, the time necessary for the 
solution to assume a homogeneous tint being noted. Quantitative 
determinations may be carried out by measurement of the electrical 
conductivity in various parts of the solution or by titration of small 
samples with oxalic acid. Alternatively, the permanganate may 
be enclosed in silver gauze or “ cellon ”’ paper. -8.C 


Trustworthy Shaking Machine. A. G. Mituican (J. Chem. 
Soc., 1924, 125, 2674—2675).—The bottle carrier is supported on 
four springy laths of straight-grained ash allowing a limited 
horizontal displacement and exerting a strong restoring force at 
the end of each stroke, and thus very little power is needed and 
the danger of stoppage at a dead point eliminated. J. W. Bz 


Apparatus for Physical Chemistry Laboratories. 0. 
Scarpa (Gazzetta, 1924, 54, 876—887).—Descriptions are given of 
apparatus for measuring coefficients of diffusion in liquids and 
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surface tension of liquids, and of a tonometer for measuring dis- 
sociation pressures and the depression of the vapour pressures of 
liquids. 


Modifications in Laboratory Apparatus. T. PatTERsoN 
(J. Soc. Chem. Ind., 1924, 43, 281—2837).—The following apparatus 
is described and figured : (a) A water condenser which can be 
suspended in the neck of a flask and containing a centre tube down 
which additions may be made to the contents of the flask during 
a reaction. (b) A simple extractor working at the b. p. of the 
solvent, and less fragile than the Soxhlet type. (c) A simple pressure 
equaliser. (d) A device for absorbing fumes, consisting of a 
modified calcium chloride tower packed with pumice; a suitable 
absorbent, contained in a dropping funnel at the top, is allowed 
to trickle down the tower. (e) A simplified vacuum distillation 
receiver of the rotating type. (f) A test-tube stand with a wedge- 
shaped base, enabling moisture from the tubes to drain away rapidly. 
A large number of holes in the die of a sodium-wire press hastens 
the preparation of sodium-wire. 


Apparatus for the Accurate Determination of Solubilities. 
E. Conen, W. A. T. pE Messter, and A, L. T. Morsvetp (Z. 
physikal. Chem., 1924, 112, 150—155).—An apparatus is described 
and figured which is similar to one previously used (cf. A., 1923, 
ii, 386), but suitable for determinations carried out at normal 
pressure and higher temperatures. The solubilities of thallium 
sulphate at 30°, 40°, and 60° and of silver nitrate at 30° have been 
determined by this method. The former values are within about 
0:2% of those of Berkeley (A., 1904, ii, 648), but the solubility of 
silver nitrate is 73-82 g. per 100 g. of solution, compared with 73 
obtained by Schreinemakers and de Baat (Arch. Néerland., 1910, 
ii], 15, 415). L. F. G. 


Calorimeter for the Electrical Adiabatic Determination of 
Heats of Solution. Conen, A. L. T, and W. D. 
HELDERMAN (Z. physikal. Chem., 1924, 112, 141—149).—An 
improved form of an apparatus previously used (A., 1920, ii, 584) 
is described and figured; it has given results reproducible to within 
about 0-394. The method of employing it where a negative heat 
of solution occurs is explained. Three determinations of the 
molecular heat of solution of ammonium nitrate gave the values 
—3579, —3583, and —3589 cal., respectively. L. F. G. 


Apparatus for the Catalytic Dehydrogenation of Alcohols. 
8. G. Winirmort (Analyst, 1925, 50, 13—16).—The usual laboratory 
methods for preparing aliphatic aldehydes were found unsatisfactory, 
never giving yields of more than, ¢.g., 20° of the theoretical quantity 
for propaldehyde, but by dehydrogenating the alcohol, using an 
improved form of Neave’s apparatus (A., 1909, ii, 835), an average 
yield of 30°%4 was obtained in this case. The alcohol vapour is 
passed at a controlled speed through a pre-heater into the dehydro- 
genation tube (at 300°) containing the copper catalyst; for small 
operations copper-bronze may be used. D. G. H, 
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Theories of Strong Electrolytes and their History. J. J. 
vANn Laar (Z. anorg. Chem., 1924, 139, 108—134).—A mathematica] 
paper in which Debye’s theory (cf. A., 1923, ii, 459, 617, 724, 827) 
is correlated with the Rudolphi—van’t Hoff laws (cf. Archives Teyler, 
1900, [ii], 7, 1). 8. K. T. 


Mineralogical Chemistry. 


Constitution of the Silicates. Chlorites. V. Isxyun 
(Private Pub., Petrograd, 1917).—Analyses of the following minerals 
are given, together with data regarding the solubility of the silica 
in acid and alkali, and considerations of constitution : forsterite, 
olivine, glinkite, enstatite, bronzite, anthophyllite, actinolite, 
serpentine, chrysotile, antigorite, melanite, and pyrope garnet, 
clinochlore, leuchtenbergite, penninite, rhodochrome, tabergite, 
corundophyllite, and prochlorite. Olivines are classed as ortho- 
silicates; on ignition, the reactions, (a) Fe,Si0,+O—Fe,0,+Si0, ; 
(6) Mg,Si0,+Si0,=2MgSi0,, occur. The solubility of amphibole 
silica is twice as great as that of pyroxene silica, Experiments 
with serpentine indicate the occurrence of the reaction, H,Mg,Si,0,= 
2H,0-+ Mg.Si0,+MgSiO,. The serpentines are classed as meta- 
silicates. The experiments support Vernadsky’s theory that the 
chlorites are salts, and complex compounds of these salts, of the 
acids of the formula Al,Si,,;.0m—n+7(OH)on- 
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Composition of Melilite. A. N. WincnELt (Amer. J. Sci., 
1924, 8, 375—-384).—It is suggested that all minerals of the melilite 
group conform to the general type R,O, (R including silicon), the 

ominant members being gehlenite (Ca,Al,SiO,) and akermanite 
(Ca,MgSi,O,). In substituted members, Fe’’ replaces part of the 
magnesium and Fe’” part of the aluminium. Alkalis present 
may be assigned either to Na,Si,0, or NaAl,Si0,. Contrary to 
the views of Buddington and Schaller, grossularite and andradite 
are not miscible with melilites. Excess of silica may exist in the 
interatomic spaces of the molecules. This increases the density 
but has little effect on the index of refraction. H. T 


Sincosite, a New Vanadium Mineral. W. T. ScHALLER 
(Amer. J. Sci., 1924, [v], 8, 462—480).—A new vanadium mineral, 
sincosite, from Sincos (Peru), is described. It probably belongs to 
the uranite group; its chemical composition is V,0,,CaO,P,0;,7H,0 
(w=4 or 5). Traces of selenium are also present. It occurs as 
small, brittle, green crystals (d 2-84), which closely resemble crystals 
of torbernite in shape, habit, and optical properties. Most of the 
crystals are uniaxial, but some are biaxial; nearly all become 
biaxial on keeping, this form probably corresponding with a lower 
hydrate. They revert to the uniaxial form when stored in 4 
desiccator over dilute sulphuric acid. 8. K. T. 


t 
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Analysis of the New Germanium-Gallium Mineral 
Germanite. F. W. Krissex (Chem.-Zig., 1924, 48, 961—963).— 
The finely-ground mineral is dissolved in a mixture of nitric and 
sulphuric acids and the solution is evaporated until the former 
is expelled ; hydrochloric acid is added and the germanium distilled 
off as tetrachloride while a current of chlorine is passed through 
the apparatus. The distillate is treated with hydrogen sulphide, 
the germanium sulphide dissolved in ammonium sulphide, repre- 
cipitated by the addition of sulphuric acid, collected, washed with 
dilute acid, dried, and ignited; the oxide residue is reoxidised with 
nitric acid and heated repeatedly with ammonia until of constant 
weight. Arsenic is removed from the residue in the distillation 
flask by a second distillation in the presence of a stream of sulphur 
dioxide and the remaining liquid is used for the determination of 
lead, copper, iron, and zinc. A second but much larger portion 
of the mineral is dissolved as before and the solution is repeatedly 
evaporated with hydrochloric acid to remove germanium, then 
electrolysed to remove copper and arsenic, and finally evaporated 
with nitric and sulphuric acids to dryness. Iron, aluminium, and 
gallium are precipitated in the aqueous solution of this residue by 
the basic acetate process, cadmium, cobalt, nickel, manganese, 
magnesium, and calcium being determined in the filtrate. The 
iron precipitate is dissolved in dilute sulphuric acid, the solution 
reduced with hydrogen sulphide, the excess of which is boiled off, 
and, after neutralisation with sodium carbonate, the gallium is 

(oo aepeg by boiling with cuprous oxide. The precipitate is 

issolved in nitric acid, the copper removed with hydrogen sulphide, 
and the gallium separated from aluminium by addition of sodium 
acetate and arsenite followed by saturation of the solution with 
hydrogen sulphide. The gallium—arsenic sulphide precipitate is 
dissolved in nitric acid, which is removed by evaporation with 
hydrochloric acid and the arsenic is precipitated as sulphide, 
the gallium being recovered from the filtrate by addition of ammonia. 
For the determination of molybdenum, a third portion is dissolved 
in nitric acid, the solution filtered, treated with ferric nitrate, 
neutralised with sodium carbonate, diluted considerably, and boiled, 
the precipitate of basic iron salts dissolved in hydrochloric acid, and 
the molybdenum precipitated as sulphide, which is dissolved in 
ammonium ina, reprecipitated, and subsequently dissolved 
in nitric acid. The solution is evaporated with hydrochloric acid 
and sulphur dioxide to expel arsenic and the molybdenum eventually 
precipitated as lead molybdate. Tungsten trioxide, silica, titanium 
dioxide, and barium sulphate are determined in the material 
insoluble in aqua regia. An analysis of a clean specimen of germanite 
by the above process gave the following (percentage) figures : 
Cu, 45:39; Pb, 0-66; Zn, 2-58; Fe, 4:56; Ge, 8-70; S, 30-65; 
As, 4:13; Ga, 0-76; SiO,, 0-23; WOs,, 0-18; TiO,, 0-004; Mo, 


1-282; Mn, 0-02; Ni, 0-001 ; Co, 0-013; Cd, 0-07; CaO, 0-12; 
MgO, 0-055; C, 0-136; Ag and Au, 0-005. The mineral occurs 
fairly intimately mixed with tetrahedrite, which itself contains 
014% Ge. A. R. P. 
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Analytical Chemistry. 


Multiple Gas Analysis Apparatus. M. N. J. Dirxen (J, 
Scientific Instruments, 1924, 2, 55—60).—The ordinary apparatus 
is modified so that the rate of working is doubled whilst the same 
accuracy is attained. The absorption vessel, which is an improved 
Shipley and Henderson type, can be readily detached from the 
burette and placed in a shaking machine while another is put in 
its place. By this means four or five sets of absorption vessels 
may be used in rotation. A new sampling tube containing no 
stopcocks and a new method of collecting and transferring 
samples are described. &. 


Hemoglobinometer. K. BirKer.—(See i, 177.) 


Economic Anode for Rapid Electro-analysis. A. Lasstzur 
(Bull. Soc. chim., 1924, [iv], 35, 1530—1532).—The anode described 
by Bertiaux (A., 1924, ii, 695) is criticised partly on account of the 
inferior deposits obtained, especially with antimony, zinc, and 
lead, on the perforated foil, but mainly on account of the cost of 
the heavy platinum-iridium foil and of the possibility of errors 
introduced by the use of silver supports. The latter source of error 
may be eliminated by substituting special steel for the silver. A 
more economic rotating anode is described in which a thin platinum 
wire is attached to a suitable glass agitator. This anode cannot 
be used for the analysis of brasses and bronzes containing lead in 
which the lead is deposited on the anode as lead peroxide, but the 
conditions have now been determined for the successive deposition 
of copper and lead in the metallic state. Anodes with large surfaces 
and oxidising powers are not always advantageous in electro- 
analysis. R. B. 


Automatic Gas Analysis. L. Lowenstein (Z. physikal. 
Chem., 1924, 110, 799—800).—A method is described for the accurate 
determination of small quantities of hydrogen, methane, etc., in 
presence of a large excess of oxygen (or vice versa), in which the 
gases, after passing through a combustion chamber, enter a hair 
hygrometer, the alterations in the length of the fibre being an 
indication of the water content (i.e., of the hydrogen or oxygen 
content of the original gas). J. 8. C. 


Gasometric Determinations by Combustion with Copper 
Oxide. I. J. Svipa (Chem. News, 1925, 130, 1—5).—Hydrogen 
and carbon monoxide are completely burnt to water and carbon 
dioxide, respectively, whilst methane remains unchanged when 
brought into contact with copper oxide at 280—290°. In order 
to analyse a mixture of these gases cénfined over mercury in a 
eudiometer, a miniature platinum-wound electric furnace containing 
a mixture of 3 parts of cupric oxide and 1 part of ceric oxide is 
introduced into the gas and the temperature adjusted by a pre- 
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determined external resistance to 280—290°. A slight error is 
introduced into the analysis by the adsorption of a certain amount 
of carbon dioxide by the furnace, but the volume after combustion 
of pure carbon monoxide is practically the same as before. The 
furnace is made by winding a few turns of platinum wire, 0-16 mm, 
thick, around a narrow porous crucible made of Marquardt paste, 
covering the wire with a further quantity of the paste, packing 
the crucible with the oxide mixture, and drying by heating it to 
redness. After use, the cupric oxide may be regenerated by heating 
the furnace at a red heat in air. A. R. P. 


Determination of the Hydrogen-ion Concentration of the 
Soil. (1) W.R.G. Arxrys. (2) R.M. Barnerre, D. J. Hisstnx, 
and J. VAN DER SPEK.—(See i, 220.) 


Acid-Base Titrations and Equilibria of Weak Bases and 
Acids. L. J. Harris (Nature, 1925, 115, 119—120).—By deter- 
mining the volume of standard alkali or acid required to titrate 
a solute over a given p, range or to a given p, end-point, sub- 
stances with feebly acidic or basic properties can be determined 
to an accuracy of the same order as that of an ordinary acid-base 
titration. It is possible to resolve a compound titration curve 
into its components and determine a number of acids and bases 
or ampholytes present simultaneously in a mixture, even when 
partial overlapping occurs. The method has been applied to 
determinations of proteins in solution, to determinations of mole- 
cular weights and dissociation constants, and to the detection of 
chemical changes. For glycine and arginine, accurate values of 
«in the equation [H’]=2{free HCl] have been calculated. 

A. A. E. 


Use of Aminosulphonic Acid as a Standard in Volumetric 
Analysis. L. Hersoru (Arch. Pharm., 1924, 262, 517—519).— 
Aminosulphonic acid is easily prepared (cf. Hofmann, ‘ Lehrbuch 
der anorg. Chemie,” 4th ed., 1922, 174) by saturating a concentrated 
solution of hydroxylamine hydrochloride with sulphur dioxide. 
The crystals (decomp. 205°) are anhydrous and quite stable in air. 
The compound yields ammonia when treated with sodium hydroxide 
and its barium and mercurous salts are sparingly soluble. It can 
be satisfactorily used as a standard in alkalimetry in either 0-1N- 
or 0-01N-solution, with dimethylaminoazobenzene, methyl-red, 
phenolphthalein, or rosolic acid as indicator. W. A. S. 


Conductivity of Water. F. Borpas and F. Toupiatn (Ann, 
Falsif., 1924, 17, 516—524).—The conductivity of a water affords 
the best physical test of its composition. The presence of even 
small numbers of hydrogen and hydroxy] ions allow of the passage 
of a current, and dissolved gases, particularly carbon dioxide, 
appreciably increase the conductivity. If, however, as much as 
300 mg. of a salt per litre is present the effect of the dissolved gas 
disappears. D. G. H. 
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'. Determination of Water in Mixtures of Ether, Alcohol, and 
Water. R.K. Newman (J. Soc. Chem. Ind., 1924, 43, 285—2871), 
—A measured volume of the mixture is boiled and the vapour 
passed over calcium carbide and then through concentrated sulph. 
uric acid. The acetylene formed from the water is collected in 
a Schiff nitrcometer over potassium hydroxide solution and measured, 
The other constituents are retained by the acid. The apparatus 
is swept out with a stream of carbon dioxide, which is also used to 
remove any acetylene dissolved in the acid. From the results of 
experiments made by this method, it is concluded that ether dried 
over sodium for six months still contains 0-14% by weight of water, 
8. K. T 


Determination of Minute Quantities of Iodine in Bio. 
logical Material. F.C. and A. D. Huspanp.—(See i, 183.) 


Use of Iodic Acid and Potassium Hydrogen Carbonate for 
the Preparation cf Standard Solutions. M. Rvuszkowsx1 
(Roczniki Farmacji, 1924, 2, 108—109; from Chem. Zentr., 1924, 
ii, 215)—For the volumetric determination of thiosulphate the 
author recommends the use of iodie acid. The iodic acid is allowed 
to react with potassium iodide solution and the iodine thus liberated 
is titrated with the thiosulphate solution. G. W. R. 


Determination of Oxygen in Organic Compounds. II. 
H. ter MEvLen (Rec. trav. chim., 1924, 43, 899—904).—Modific- 
ations of the catalytic hydrogenation method of determining oxygen 
(A., 1922, ii, 717) are described, which render it applicable to organic 
compounds containing one or more of the elements nitrogen, sulphur, 
and halogens. W. E. E. 


Rapid Determinaticn of Sulphur. F. Ktuu (Z. anal. Chem., 
1924, 65, 185—186).—The sulphur is dissolved in a known volume 
of hot standard sodium hydroxide solution, and, after cooling, 
is oxidised to sodium sulphate by addition of hydrogen peroxide; 
the excess of alkali is then titrated with standard h “xa 
acid. 


Detection of Sulphur Dioxide, Nitrogen Dioxide, and some 
Acids. E. Erertwe (Z. anal. Chem., 1924, 65, 182—185).— 
Well-known qualitative reactions are modified so as to increase 
their sensitivity. Sulphur dioxide is detected by lowering into 
the gas a red thinly coated with a layer of moist zinc nitroprusside 
which has been rendered transparent by exposure to ammonia 
(test for ammonia). The coating turns rose to deep red, according 
as the concentration of sulphur dioxide is small or large. If the 
rose-coloured layer is allowed to dry, it becomes white and the 
change is then more readily observed. Nitrogen dioxide is detected 
by holding in the gas a drop of 1% aqueous benzidine hydrochloride 
solution on a glass rod and then adding it to a drop of 0-04% 
aqueous $-naphthol solution. A red colour develops which changes 
to rose- or dark red-violet on addition of ammonia. A drop of 
20% aqueous ammonium molybdate solution held in silicon tetra- 


— 
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fluoride on a piece of paper turns yellow, first on the edges, then 
throughout, in the absence of hydrogen sulphide. Tests, based on 
this reaction, are described for silicates and fluorides. S. K. T. 


Colorimetric Determination of Ammonia in Urine. A. P. 
Orr.—(See i, 184.) 

Determination of Silica in Plant Material. D. R. Nani 
and W. S. SHaw.—(See i, 214.) 


Colorimetric Determination of the Inorganic Phosphorus 
of Serum. R. Essincrer and P. Gyérey.—(See i, 178.) 


Colorimetric Determination of Phosphorus. C. RimMIneTon. 
—(See i, 183.) 


Sources of Error in the Determination of Phosphoric 
Acid by the Molybdate-Magnesia Method. J. M. McCanpLzss 
and J. Q. Burton (Ind. Eng. Chem., 1924, 16, 1267—1270).— 
Discrepancies in the gravimetric analysis of materials with a high 
phosphoric acid content (e.g., superphosphates with 45—50% of 
phosphoric acid) are avoided by carefully testing the neutrality 
of the ammonia solution of the yellow precipitate prior to adding 
the magnesia mixture. A solution which is neutral to litmus 
gives correct results, an excess of acid giving high, and an excess 
of ammonia low results. If the solution is neutral or slightly 
alkaline before adding the magnesia, the precipitate remains white 
after strong ignition and contains only faint traces of molybdenum, 
but when hydrochloric acid is in excess the ignited precipitate is 
blue and contains an appreciable amount of molybdenum oxide. 
The origin of the latter is discussed, and exact details are given for 
carrying out the analysis. W. 


Determination of Small Quantities of Arsenic and its 
occurrence in Urine and in Fish. H. E. Cox (Analyst, 1925, 
50, 3—13).—Preliminary digestion of the organic material is best 
carried out by the Swedish method, where sulphuric and nitric 
acids are added in such a way as to preclude the formation of any 
large quantities of carbon which may retain or adsorb arsenic. 
Subsequent determination may be by Ramberg’s process when not 
less than 0-01 mg. of arsenic is present. All traces of nitrous acid 
must first be removed, ammonium oxalate is then added, and the 
mixture boiled to expel sulphuric acid fumes. Hydrochloric acid, 
ferrous sulphate, and potassium bromide are then added before 
distilling into water, with subsequent titration of the distillate with 
potassium bromate solution. For quantities of arsenic less than 
0-01 mg. the Marsh—Berzelius method is more trustworthy. Normal 
urine was found to contain up to 0-58 mg. of arsenic per litre, and 
fish, especially plaice, up to 3 parts per million. D. G. H. 


Distillation of Arsenious, Antimonious, and Stannic 
Chlorides. K. Réure (Z. anal. Chem., 1924, 65, 109—128).— 
The distillation of arsenious chloride from solutions strongly acid 
with hydrochloric acid is accelerated by the addition of calcium 
or aluminium chloride, but zinc, copper, and cadmium chlorides 
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have little effect. Phosphoric and sulphuric acids, whilst accelerat- 
ing the volatilisation of the arsenic, tend to retain part as sulphate 
or phosphate. The most favourable procedure for the distillation 
of arsenious chloride solutions which do not contain antimony 
consists in slowly heating the solution containing calcium chloride 
and much hydrochloric acid at 130°, cooling somewhat, adding 
more hydrochloric acid, and again distilling up to 130°. If antimony 
is present, the distillation is effected at water-bath temperature 
while a current of carbon dioxide is passed through the apparatus 
for 2 hours. Quinquevalent arsenic is most satisfactorily reduced 
by means of pyrogallol previously to distillation. Antimonious 
chloride may be distilled from solutions containing much sulphuric 
acid provided that hydrobromic acid is slowly dropped into the 
flask during the distillation, which is conducted at 180°. Stannic 
chloride may also be distilled under these conditions. A. R. P. 


Electrical Determination of Soil Alkali. A. F. Joszpu, 
F. J. Martin, and J. 8S. Hancocx.—(See i, 222.) 


Iodometric Micro Determination of Sodium. M. BAtinr 
(Biochem. Z., 1924, 150, 424—443).—The sodium is precipitated by 
the addition of an alkaline solution of potassium pyroantimonate, 
centrifuged in the presence of 20% alcohol, and washed with 50%, 
alcohol. It is then treated with 2% potassium iodide solution and 
the liberated iodine is titrated. Serum is first ashed (cf. Balint 
and Petow, A., 1924, ii, 500; Kramer and Tisdall, A., 1921, ° a 


Determination of Sodium in Serum. B. Kramer and 
I. Grrrteman.—(See i, 180.) 


Separation of Small Quantities of Calcium from Large 
Amounts of Magnesium. V. Ropt and E. KinpscuHer (Chem.- 
Zig., 1924, 48, 953—954, 964—965).—Details are given of a critical 
study of the oxalate and sulphate methods of separating calcium 
from magnesium. In the former method, the calcium may fail 
entirely to precipitate under any conditions when its actual amount 
is small and a preponderating quantity of magnesium is present, 
the precipitate obtained consisting entirely of magnesium oxalate, 
Precipitation of calcium sulphate by addition of alcohol to a solution 
of the mixed sulphates, evaporation to dryness of a solution of the 
mixed chlorides with sulphuric acid followed by an alcohol extrac- 
tion, and digestion of the dried chlorides with sodium sulphate 
solution containing alcohol all gave very low figures. The best 
results (1 to 5% low) were obtained by evaporating the chloride 
solution to dryness with just sufficient dilute sulphuric acid or lithium 
sulphate to convert the calcium present into sulphate and extract- 
ing the moistened residue with methyl alcohol containing 10% of 
ethyl alcohol. The residual calcium sulphate is dissolved in dilute 
hydrochloric acid and converted to oxalate in the usual way. [Cf. 
B., Mar.] A. R. P. 


Simplification in the Detection of Certain Cations. P. 
SaccaRpI (Annali Chim. Appl., 1924, 14, 303—305).—Separation 
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of copper from cadmium in qualitative analysis may be effected 
by taking advantage of the fact that the electrolytic solution 
tension of iron is intermediate between those of copper and cadmium, 
tne former, but not the latter, being displaced from its salt solu- 
tions by iron. The blue ammoniacal solution remaining after 
removal of the bismuth is rendered acid with hydrochloric acid and 
then shaken with iron filings, the copper being deposited in a few 
minutes; without son. of the filings, hydrogen sulphide is 
passed into the liquid and precipitates the cadmium. 

To separate tin from antimony, the mixed sulphides are dissolved 
in hydrochloric acid and the solution is treated with a little mag- 
nesium and divided into two parts. (1) If tin is present, addition 
of mercuric chloride solution causes the formation of a brown or 
white precipitate of mercurous chloride and metallic mercury; 
another method of detecting tin consists in rendering the solution 
strongly acid with concentrated hydrochloric acid and boiling it 
with a trace of arsenious anhydride, brownish-black arsenic being 
precipitated. (2) With excess of chlorine water, antimony is 
precipitated as the pentoxide. 


Separation of Cadmium from Zinc by Means of Hy 
Sulphide. G. Lurr (Z. anal. Chem., 1924, 65, 97—109).— 
Ammonium sulphate assists, whilst ammonium chloride retards, 
the precipitation of cadmium and zinc as sulphides from acid 
solutions. For the separation of cadmium from zinc by this pro- 
cedure, a minimum amount (7 to 8 c.c.) of strong hydrochloric 
acid (d 1-18) or sulphuric acid (d 1-836) per 100 c.c. of solution is 
necessary; cleaner separations are effected if the solution contains 
ammonium sulphate and is saturated with hydrogen sulphide at 
80° and then somewhat diluted with cold water. Under these 
conditions, the cadmium sulphide is precipitated in the form of 
orange-red, microscopic, six-sided tablets and rosettes. Cadmium 
sulphide is usually converted into sulphate for weighing, but it 
may also be converted into cadmium diammonium ferrocyanide, 
which is dried at 110° and weighed. The salt forms hexagonal 
prisms insoluble in dilute ammonia and is obtained by precipitation 
of a warm ammoniacal solution of cadmium and ammonium chlorides 
with potassium ferrocyanide. [Cf. B., Mar.] A. R. P. 


Electrolytic Separation of Copper, Antimony, and Bismuth 
from Lead. <A. LasstrurR (Compt. rend., 1924, 179, 632—634).— 
Under the conditions recommended by Schoch and Brown (A., 
1916, ii, 578), the lead deposit is too heavy owing to the presence 
of hydroxide. This may be obviated by working with a solution 
containing 15—20% of concentrated hydrochloric acid, using an 
auxiliary potential of 440 millivolts, or preferably with a 2-5% 
solution of hydrofluoric acid and 400 millivolts. In presence of 
lead, bismuth may be quantitatively deposited in presence of nitric 
acid and hydroxylamine hydrochloride with an auxiliary potential 
of 200—240 millivolts. The separation of lead from copper presents 
little difficulty; antimony, when present in the quinquevalent 
condition, furnishes a good deposit in presence of hydrochloric 
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acid, but, from its tervalent compounds, adherence is usuall ; 
The auxiliary potential needed for antimony is 240 millivolts; 
deposition of lead does not begin below 350 millivolts and is, in 
presence of antimony, satisfactory only when the concentration 
of lead is less than 0-2 g. per 100 c.c. H. J. E. 


Conversion of Cupric into Cuprous Sulphide by Heating in 
a Current of Hydrogen. F. L. Hann (Z. anal. Chem., 1924, 65, 
134—137).—Polemical. The temperature range for the conver. 
sion of cupric sulphide into cuprous sulphide by heating in hydrogen 
is at most only 60°, and correct results cannot be obtained by the 
method recommended by Wilke-D6rfurt (A., 1924, ii, 785). Good 
results are obtained only when a mixture of hydrogen and hydrogen 
sulphide is employed and the cuprous sulphide cooled in an atmo- 
sphere of carbon dioxide containing methyl alcohol vapour (cf. 
Hahn, A., 1917, ii, 543). A.R 


Determination of Small Quantities of Copper in Tissues. 
A. N. Curriz.—(See i, 183.) 


Oxidimetric Determination of Manganese in Hydrofluoric 
Acid Solution. II. J. Hoizivura and J. Osrist (Monatsh., 1924, 
44, 209—218; cf. A., 1921, ii, 522)—Some important differences 
between the authors’ method (loc. cit.) and that of Metzger and Marrs 
(A., 1912, ii, 94; 1913, ii, 344) are pointed out. The method is 
shown to be trustworthy in the presence of large or small quantities 
of most of the important metals with the exception of calcium, 
aluminium, chromium, and bismuth. Copper must be in the cupric 
form, whilst antimony retards the reaction considerably. The 
presence of arsenate’ ions accelerates it, and it is thought possible 
that under suitable conditions arsenic may be substituted for 
hydrofluoric acid. Magnesium in larger amounts causes the form- 
ation of a white precipitate and lengthens the reaction period 
somewhat. The presence of bismuth disturbs owing to separation 
of basic salts at the low acidity required by the method. Aluminium 
in small quantities may be present, but not calcium. Less per- 
manganate is required as the quantity of calcium increases, the 
probable cause being the formation of a double fluoride of calcium 
and manganese as well as adsorption effects, especially when large 
amounts of calcium are present. The colour of the chromium ions 
hinders a correct spectroscopic determination of the end-point 
under the conditions prescribed. Attempts to substitute hydro- 
fluosilicic, phosphoric, or arsenic acid for hydrofluoric did not show 
promising results. Methods of modifying the reaction by making 
it the basis of electrometric and potentiometric processes are sug- 
gested (cf. Miller and Wahle, A., 1923, ii, 881). A. C. 


Determination of Manganese. G. Bertranp.—(See i, 223.) 


Determination of Iron in Small Quantities of Biological 
Substances. M. M. Murray.—(See i, 183.) 


Analysis of Germanite. F. W. KrimseL.—(See ii, 153.) 


Determination of Bismuth. W. AuTENRIETH and A. MEYER. 
—(See i, 182.) 
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Bromometric Determinations. W. Mancuor and F. Oszr- 
HAUSER (Z. anorg. Chem., 1924, 139, 40—50).—Ferrous iron in 
solution is determined by adding standard hypobromite solution, 
acidifying, adding excess of arsenious acid solution, and titrating 
back with bromine (or bromate) after adding phosphoric acid. 
Nitrites are oxidised to nitrates with a known excess of bromine 
in presence of sodium hydrogen carbonate, a reaction which is 
complete in 5 minutes. Excess of alkali arsenite is added and 
titrated back with bromine after acidification. Cobalt may be 
determined similarly after precipitation as potassium cobalti- 
nitrite. Tin is oxidised in hydrochloric acid solution with bromine, 
and hydrogen peroxide with hypobromous acid, the added reagent 
being titrated back in the usual manner. Carbamide is deter- 
mined in the same way as ammonia, but the hypobromite mixture 
is allowed to react for 10—15 minutes. Sulphurous acid, hydrogen 
sulphide, and thiosulphates are now determined by allowing the 
solution to flow under the surface of a hypobromite solution, 
which is then titrated as above. Hypochlorites may also be 
determined bromometrically. Solutions of arsenious acid acidified 
with hydrochloric acid may be used in these titrations when the 
latter are carried out in acid solution. 

[With H. WertstEern.]—The bromine-vapour pressures of 0-1N- 
solutions of bromine in hydrochloric acid, potassium bromide, and 
acetic acid solutions decrease with increasing concentration of the 
latter solutions, and are greater in hydrochloric acid solutions than 
in potassium bromide solutions of the same normality. Bromine 
solutions in N-potassium bromide are the most suitable for general 
use (cf. A., 1924, ii, 274, 507). a. EF 


Selective Determination of Vanadium in Presence of Iron 
and Chromium. I. Determination of Vanadium in 
Presence of Iron. K.Someya (Z. anorg. Chem., 1924, 139, 237— 
245).—The vanadium in a vanadium steel may be determined 
by a modification of Knop’s method of determining iron (cf. A., 
1924, ii, 351). The alloy, which must not contain tungsten, but 
may contain manganese, chromium, molybdenum, small amounts 
of copper, etc., is dissolved in sulphuric acid; a slight excess of 
potassium permanganate is added and the solution decolorised with 
a few drops of sulphurous acid solution; 15 c.c. of phosphoric 
acid mixture and 3 drops of diphenylamine sulphate solution 
(loc. cit.) are then added, the whole is diluted to 120—200 c.c. and 
titrated at 100° -with 0-1N-ferrous sulphate solution in dilute 
sulphuric acid until the violet-blue solution becomes bright greenish- 
blue. With very large proportions of iron the end-poiut is not 
distinct. Allowance must be made for oxidation of the indicator. 
The end-point is practically independent of the acid concentration, 
although hydrochloric acid must not be used. Kelley and Conant’s 
method (A., 1916, ii, 274) may also be used with the diphenylamine 
internal indicator. 


Colour Reaction for Glycerol. I. M. Kottnorr (Pharm. 
Weekblad, 1924, 61, 1497—1498).—By oxidation with permanganate 
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and treatment with Schiff’s reagent, glycerol gives a positive color. 
ation in 0-04% solution. The common organic acids do not inter. 
fere. 8. I. L. 


Determination of Sugar in Blood. (1) M. GisBerr and 
J.C. Bock. (2) E. G. B. Catvert.—(See i, 179.) 


Determination of Free Sugar in Total Blood. H. Bimrry 
and L. Moquet.—(See i, 179.) 


Colorimetric Determination of Sugar in Blood. F. J, 
Paton.—(See i, 180.) 


Differentiation of Citric from Tartaric Acid. W. Parri 
(Giorn. Chim. Ind. Appl., 1924, 6, 5837—538).—With a sulphuric 
acid solution of phosphomolybdic and vanadic acids, citric acid 
gives a deep blue coloration, which becomes green on heating but 
resumes its original colour on cooling. This reaction, which is 
disturbed to some extent by the presence of other compounds, 
serves for the detection of a small proportion of citric acid in tartaric 
acid. [Cf. B., 1925, 114.] 7. 


Colour Reaction, Supposed Specific for Formaldehyde, 
Produced by Glyoxylic Acid. Fossz and A. HrEvLLE (Compt, 
rend., 1924, 179, 636—638).—Glyoxylic acid yields with Schryver’s 
reagent an intense magenta-red; this coloration has hitherto been 
considered specific for formaldehyde. The reaction is extremely 
sensitive, being given by 0-001 mg. of glyoxylic acid at a concen- 
tration of 1 in 106. The author considers that the presence of 
formaldehyde in green leaves cannot be regarded as proved. 

H. J. E. 


Effect of different Ammonium Salts in Rothera’s Reaction. 
H. W. van Urx (Pharm. Weekblad, 1925, 62, 8—10).—Saturated 
solutions of many ammonium salts containing acetone were treated 
with ammonia and sodium nitroprusside; the test is most sensitive 
in presence of ammonium sulphate. There is no relation between 
the solubility and the sensitiveness. 8. I. L. 


Action of Sodium Nitroprusside on Acetone and Acetalde- 
hyde. H. W. van Urnx (Pharm. Weekblad, 1925, 62, 2—8).— 
The colorations given by pure acetone and pure acetaldehyde in 
presence of sodium nitroprusside in alkaline and acid solutions are 
tabulated; acetone gives an orange-yellow colour in alkaline solu- 
tion, changing to purplish-red on acidifying, acetaldehyde reddish- 
purple in alkaline solution, nearly discharged on acidifying. The 
latter reaction is attributed to aldol formation, which is reversed 
in acid solution. Both reagents give green colorations on warming 
the alkaline solution. In ammoniacal solution acetaldehyde gives 
no coloration, acetone a violet ring; for testing for acetone in urine, 
ammonium salts should be present, but alkali tartrates or acetates 
are not necessary. 8. I. L. 
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Colour Test for Aniline and Toluidine. H. D. Murray 
(Chem. News, 1925, 130, 23).—The amine is dissolved in warm 
50% sulphuric acid and a saturated solution of potassium dichromate 
is added. When no further change in colour takes place, the 
solution is poured into a large excess of water, and rendered alkaline 
with ammonia. Three colour stages are noticed, (i) on the addition 
of the dichromate, (ii) on pouring into water, and (iii) on making 
alkaline. Aniline gives purple, purple, and dark purple; o-tolu- 
idine, blue, purple to orange-yellow, and bright blue; m-toluidine, 
green, brown, and dark purple; p-toluidine, reddish-brown, straw- 
colour, and later darkens slightly. The di-substituted tertiary 
amines give no colour change on pouring into water. I. E. B. 


Interference of Ammonia with the Hypochlorite Reaction 
for Aniline. E.S. West (/nd. Eng. Chem., 1924, 16, 1270—1271). 
—The inhibitory effect of a relatively low concentration of ammonia 
and its salts on the formation of a violet coloration when calcium 
hypochlorite is added to an aqueous solution of aniline is due to 
its reaction with the hypochlorite and to its effect on the coloured 
product. The effect is largely avoided by acidifying the solution 
or by removing the ammonia by aération (after making alkaline, 
if ammonium salts are present) before adding the hypochlorite. 
Sodium chloride and other salts also interfere with the reaction 
if present in very high concentrations. 


Directive Influence of Substituents in the Benzene Ring. 
I, Chemical Determination of the Meta Isomeride in some 
Disubstituted Derivatives of Benzene. A. W. Francis and 
A. J. Hit (J. Amer. Chem. Soc., 1924, 46, 2498—2505).—When 
bromine in aqueous solution (or acidified bromate—bromide solution) 
is added to a mixture of an o-, m-, and p-derivative of aniline or 
phenol, the m-derivatives are completely converted into tribromo 
compounds, whilst the o- and p-derivatives yield dibromo com- 
pounds. The consumption of bromine by a mixture of isomerides 
is therefore a measure of the proportion of m-isomeride present. 
The method can be extended to nitro compounds by subjecting 
these to a preliminary reduction with titanous chloride, and is 
accurate to 0-5%. In the case of o- and m-toluidines, o-phenylene- 
diamine, o-aminophenol, and p-phenetidine, the bromine titration 
must be carried out below 0° to prevent formation of deeply coloured 
oxidation products which mask the end-point. Precipitation of 
partly-brominated products can be avoided by the use of sufficient 
solvent (alcohol); this difficulty is greatest with p-compounds. 
The carboxyl, sulphonic, and aldehyde groups are readily displaced 
by bromine, except at low temperatures, from o- and p-amino and 
hydroxy derivatives, the last-named group giving rise to carbon 
monoxide. Quinol does not absorb bromine at ordinary temper- 
atures, and pyrocatechol, p-phenylenediamine, and p-aminophenol 
are indifferent at 0°. Resorcinol is brominated quantitatively, 
but mixtures of it with quinol give low results unless a large excess 
of bromine is present. m-Phenylenediamine decomposes on 
bromination, but if mixed with an equal amount of resorcinol, 
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both compounds are tribrominated quantitatively, without decom. 
position. Phloroglucinol yields first a precipitate of the tribromo 
derivative, which then redissolves with formation of the compound 
C,gBr,(OBr),°OH, and this is finally converted into the compound 
C,Br,(OBr),. Both of these are reconverted into the tribromo 
derivative by potassium iodide, so that they do not interfere with 
the determination of phloroglucinol by this method. F. G. W. 


Detection and Determination of Indican in Urine. §. N, 
Gorz.—(See i, 186.) 


The Tryptophan-Aldehyde Reaction. E. Komm (Z. physiol. 
Chem., 1924, 140, 74—-79).—-Im the reaction previously described 
(A., 1923, ii, 194), the maximum intensity of colour is attained 
only after 5 days in the case of pure solutions of tryptophan, but 
is reached in a few hours in the presence of gelatin. The following 
substances also accelerate the intensification of the colour ; oxidising 
agents, proline, proteins, and polypeptides containing proline or 
proline derivatives. E. 8. 


Determination of Uric Acid by Benedict’s method. H. 
CoHEN.—(See i, 184.) 


=_ of Uric Acid in Urine. Avrrecut.—(See 
i, 187. 


Colour Reactions of Cryogenine with Heavy Metals. L. 
Bornet (J. Pharm. Chim., 1924, [vii], 30, 356—358).—Saturated 
aqueous solutions of cryogenine react with neutral solutions of 
certain metallic salts as follows. Copper salts give a red coloration; 
mercury salts give a peach colour followed by a violet precipitate 
which, if the solution is shaken with benzene or ether, collects as 
a violet ring at the junction of the liquids. Ferric salts give a 
reddish-brown coloration, and a red colour is given by moderate 


quantities of chromates and dichromates in presence of hydro- 


chloric acid. The sensitiveness is increased if one or two drops 
of hydrogen peroxide are added after the reagents are a . 


Determination of Urobilin in Human Excreta. Opitz and 
BREHME.—(See i, 187.) 


Fluorescent Oxidation Products of Bilirubin and their 
Importance as Sources of Error in Tests for Urobilin. K. H. 
BARRENSCHEEN and O. WeELTMANN.—(See i, 187.) 


Determination of Cholesterol and its Esters in Tissues. 
Il. J. A. Garpner and F. W. Fox.—(See i, 182.) 


Colorimetric Determination of Lycopin. S. J. B. ConNELL. 
—(See i, 214.) 
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General, Physical, and Inorganic Chemistry. 


Law of Variation with Temperature of the Conductivity 
of Solid Salts, and Possible Relationship to the Characteristic 
Spectrum of the Metal of the Salt. P. Vamiant (Compt. rend., 
1925, 180, 206—208).—If the liberation of electrons which carry 
the current which flows when an H.M.F. is applied to a layer of 
a solid salt (cf. A., 1924, ii, 456) is caused by the absorption 
of radiant energy produced by a monochromatic radiation of wave- 
length A, then the coefficient K which connects the densities of the 
liberated electrons, n,, with that of the particles giving rise to them, 
n,(Kn=n,") should vary with temperature and follow the same 
law as this radiation, viz., K= where h= Planck’s constant, 
c=velocity of light. The wave-lengths, A, calculated in this way 
for the salts of sodium, potassium, and lithium are, within the limits 
of experimental error, those of the chief lines in the spectra of the 
elements. J. W. B. 


Exceptionally Intense Absorption of a Radiation by the 
Emitting Atom. M. pr Broaiie and J. Turaup (Compt. 
rend., 1925, 180, 179—180; cf. A., 1922, ii, 104).—Electrons arising 
from the re-absorption of fluorescent rays emitted in the radiator 
itself yield more intense rays than those directly emitted under 
the influence of exciting rays. This is demonstrated by a com- 
parison of the K-radiation of tungsten (double «) and the K-fluores- 
cent rays of the ionised element (copper, mercury, iodine, and barium). 
The relative intensity of the second increases with the atomic 
number, 7.e., in a reverse sense to that required by the laws of Bragg 
and Moseley. Atoms which emit y-rays show the greatest prob- 
ability of absorbing this radiation and converting it into photo- 
electrons. (Cf. Ellis, A., 1921, ii, 422.) J. W. B. 


Excitation of Spark Spectra. S. WERNER (Nature, 1925, 
115, 191—192).—The vapour of the element under investigation 
is allowed to escape into a high vacuum from a small hole in a 
crucible heated to 1000°, the vapour being exposed to bombard- 
ment by a strong current of electrons (200—500 ma.). Besides 
the arc spectra, the spark spectra of sodium, potassium, cadmium, 
and zinc were observed with considerable intensity. In the case 
of lithium, few only of Morand’s lines (A., 1924, ii, 509) were verified, 
but most of Schiiler’s results (Naturwiss., July 11, 1924) were con- 
firmed. A scheme is given of the terms of the doublet spectrum, 
in which the effective quantum numbers of the various terms are 
very similar to those for helium. With an accelerating potential 
of 150—200 volts, the intensity of the line 5485 A. decreased very 
rapidly relatively to the arc lines. The spark spectrum of lithium 
was also excited, but with a smaller relative intensity, together 
with the arc spectrum, by means of an arc between the crucible 
and anode. A. A. E. 
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Line Spectrum of Nitrogen and Ionised Oxygen. F. Crozz 
(Compt. rend., 1925, 180, 277—279).—In an earlier paper (ibid., 
1924, 179, 1603) it was shown that in the spectrum of ionised nitrogen 
the most important triple combination terms are multiplets p.d,, 
PPP's, P'34's, dgd’,. In the present paper, 7583, are added. Fol- 
lowing the rule of alternation, the line spectrum of ionised oxygen 
(O-+-) should be due to combinations of pairs of terms. The author’s 
work on the Zeeman effect (A., I914, ii, 600) using Landé’s 
rules (Z. Physik, 1923, 15, 189) gives quadruple combinations in 
the visible region. They are, as in nitrogen, of the type ps (Lande), 
pd, df, pp’, pd’, dd’. R. A. M. 

Conditions for Appearance, and Structure, of Bands of 
Silver between A=3330 and A=3358. E. BrEnetsson and 
E. Svensson (Compt. rend., 1925, 180, 274—276; cf. A., 1924, ii, 
78).—The arc spectrum of silver chloride in an atmosphere of 
hydrogen has been photographed in the second order, using a 
concave grating. It can be expressed as two Deslandres series 
Pand Rk. The absent member m=0 is taken as origin. If F and f 
are initial and final energy states of the molecule, n and m corre- 
spond respectively with nuclear and rotational vibrations; 
P(m)=F(nm)—f(n’m-+1) and R(m)=F(nm-+1)—f(n'm). _Two rela- 
tions are given corresponding with the initial and final states of 
the molecule emitting light: h/8x2A’=6-3, and 
where h is the Planck constant, A’ and A” are moments of inertia, 
Similar results were obtained with gold and copper (A., 1924, ii, 
78). 

The conditions for appearance of the bands and the size of the 
moment of inertia lead to the view that a dipole AgH is present. 

R. A. M. 


Excitation of Forbidden Spectral Lines. P. D. Foort, 
T. Takamine, and R. L. CuHenavutt (Nature, 1925, 115, 265).— 
The mercury line 1S—2p, (Paschen’s notation), the corresponding 
line of zinc, and both 1S—2p, and 1S—2p, of cadmium have been 
excited in the positive column of a hot-cathode discharge. The 
spectrum observed was of the arc type, only a few spark lines 
appearing. The cadmium lines 2239, 2267, 2307, and 2329 A. 
(belonging to the group 2p—2p,) were sharply absorbed by the 
positive glow. An unknown absorption line at 3086-7 ~— wey 

A, 


Mercury Line 2270°A. (1S—2p,). T. Takamine and M. 
Fuxupa (Physical Rev., 1925, [ii], 25, 28—29).—The mercury line 
2270 A. was excited with an intensity intermediate between that of 
2302 (2p.—9d,) and 2323 (2p,—8d,) by means of the branched arc 
of a mercury lamp of suitableform. Ina heavy condensed discharge 
the lines 2270 and 2345 (2p,—5s) are shifted about 0-1 A. towards 
the red whereas 2564 (2p,—48) is displaced by an equal amount 
in the opposite direction. A. A. E. 


Cathode Spectra of Metals and their Salts. M. Kimura 
and G. Nakamura (Japan, J. Phys., 1924, 3, 29—41).—The spectra 
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weresobtained by using a vacuum tube with an aluminium anode 
and a cathode consisting of salts, chiefly chlorides, of the metals. 
The tube was excited by an induction coil or high-tension trans- 
former and the glow at the cathode was focussed on the slit of the 
spectroscope. The results for magnesium, tin, and lead are shown in 
plates. The spectra resembled those of the spark. Zinc, cadmium, 
and bismuth presented the characteristics of the arc. Calcium, 
strontium, and barium gave only a few lines of their spectra. Tin 
gave both long and short lines, the former being ascribed to Sn*, 
the latter to Sn**. E. B. L. 


Cathode Spectra of Metals. M. Kimura and G. NAKAMURA 
(Japan. J. Phys., 1924, 3, 43—44).—Similar results to those obtained 
with tin (cf. preceding abstract) were found for cadmium, aluminium, 
zinc, and lead. Long lines were attributed to singly ionised atoms 
and shorter lines to atoms with two positive charges. E. B. L. 


Regularities in the Arc Spectrum of Niobium. W. F. 
MreccErs (J. Washington Acad. Sci., 1924, 14, 442—446).—The 
data for the arc spectrum of niobium have been examined from 
the point of view of certain properties of spectral lines in multiplet 
structures, such as constant wave-number differences, temperature 
classification, intensity rules accompanying transitions of azimuthal 
and inner quantum numbers, and Zeeman effect. The spectrum 
appears to possess structures similar to that of vanadium (Meggers, 
A., 1923, ii, 673; 1924, ii, 365). The ultimate rays which are most 
sensitive for the purposes of chemical analysis are 4100-99, 4079-73, 
and 4058-99 A. M. S. B. 


Spectrum of Iron. M. A. CaraLan (Anal. Fis. Quim., 1924, 
22, 398—408; cf. A., 1924, ii, 435).—Six new multiplets formed 
with terms previously known have been found in the spectrum of 
iron. Ten new levels, only partially classified, originating two sets 
of multiplets, are also shown. Complete data, including also the 
results of Laporte (A., 1924, ii, 364), are given in tabular form. 

G. W. R. 


Spark Spectrum of Potassium. W. Daumen (Z. Physik, 
1924, 29, 264—266).—-Measurements of wave-lengths in the spark 
spectrum of potassium between 3400 and 7000 A. have been made. 
Potassium electrodes in argon at a few mm. pressure were employed. 
The mean error in measurement was 3/1000 A. The resemblance 
of the spark spectrum of potassium to the arc spectrum of argon 
shows at least a qualitative agreement with Kossel and Sommer- 
feld’s displacement law (A., 1919, ii, 378). M. S. B. 


Connexion between the Spectra of Argon and Ionised 
Potassium. T. L. pE Bruin and P. Zeeman (Nature, 1925, 
115, 116—117).—An examination of the results of Dahmen (cf. 
preceding abstract) with ionised potassium. The difference of 
about 847 is not characteristic, but that of about 1696 is present 
as 1712; also, 418-2 replaces 414. Some groups have been found 
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of regularly distributed lines exhibiting a regular distribution of 
intensities. Five examples of “ quintets” are given. A. A. E, 


Spark Spectra of Tungsten and Mercury in the Extreme 
Ultra-violet. Bayern (Compt. rend., 1925, 180, 57—59).—The 
spark spectra of tungsten and mercury in the region between 
1850 and 2100 A. have been investigated and a large number of 
new lines are tabulated. W. H.-R. 


Spark Spectrum of Tungsten in the Schumann Region. 
L. and E. Biocn (Compt. rend., 1925, 180, 133—135).—A list is 
given of some 360 lines in the spark spectrum of tungsten between 
1826 and 1453 A. G. M. B. 


Electromagnetic Analysis of Positive Rays. R. Dépsz. 
(Ann. Physik, 1925, [iv], 76, 1-28).—The positive rays were produced 
in the usual manner, the gas streaming through a fine capillary into 
the discharge bulb or cylinder and thence through the cathode 
into the inspection chamber maintained at the highest possible 
vacuum. The parabolas obtained by combined electric and mag- 
netic deflection were observed on a willemite screen, and the energy 
along the line obtained when the magnetic field alone was used 
was measured by a sensitive thermo-couple. With a sufficiently 
high discharge potential energy curves for hydrogen show maxima 
on the positive side at distances approximately in the ratio 1 : 1/2 :2 
and are attributed to molecules, fast atoms, and slow atoms. On 
the negative side, only fast and slow atoms are obtained, the nega- 
tively charged molecules being less stable. Addition of oxygen 
increases the relative number of molecules. 

In addition to the usual features, the parabolas showed H, mole- 
cules and He" atoms. From the nature of the beading on the para- 
bolas the author deduces the existence in the dark space of H,, 0,, 
N,, and He,. E. B. L. 


Asymmetric Emission of Electrons by X-Rays. W. Sezrr 
(Physikal. Z., 1924, 25, 547—550).—The asymmetrical emission 
of electrons from a metal film placed in a beam of X-rays was 
examined by means of thin films of five different metals, sputtered 
on celluloid. The number of electrons emitted from the surface 
from which the X-rays emerged was always greater than from the 
surface on which the X-rays were incident, but the ratio of these 
two quantities decreased with increasing atomic weight. By 
retaining the slowest electrons by means of a retarding electric 
field or by means of a thin layer of a non-conductor painted on the 
film, the asymmetry was increased, being greater the smaller the 
atomic weight. Further, the magnetic spectra of the incident and 
emergent beams of electrons from a thin copper foil were simul- 
taneously photographed. The maxima in both spectra corresponded 
with the same electron velocities, and the intensity of slow electrons 
was greater on the incident side, whilst that of the fastest electrons 
was greater on the emergent side. The asymmetry thus appeared 
to depend chiefly on the fast photo-electrons and not, or only 
to a small extent, on the slower Compton electrons. L. F. B. 
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Electronic Bombardment of Metal Surfaces. H. E. Farns- 
worTtH (Physical Rev., 1925, [ii], 25, 41—57).—Curves constructed 
to show the ratio of secondary (emergent) to primary (incident) 
electron current as a function of the primary velocity depended 
on the previous heat treatment of the metals copper, silver, gold, 
tungsten, platinum, palladium, magnesium, and aluminium, but 
characteristic curves were obtained after heating the metals of 
higher m. p. to redness for some time. Velocity distribution curves 
of the secondary electrons are also given. Variation in the treat- 
ment of the copper surface and the effect of simultaneous exposure 


to radiation from a silica mercury arc were also studied. 
A. A. E. 


Resonance Radiation and the Correspondence Principle. 
C. G. Darwin (Nature, 1925, 115, 81—82).—A discussion of the 
effect of the results of Wood and Ellett (Proc. Roy. Soc., 1923, A, 
103, 396) on the validity of the quantum theory, and a consideration 
of modifications. A well-known classical theorem, on application 
of the correspondence principle, specifies that if an atom can emit 
circular waves of equal frequency in either sense, then it can also 
emit linear waves. There is, however, no direct evidence for the 
emission of purely circular or linear waves from a single atom in 
the absence of a magnetic field; in presence of such a field, the 
degeneracy disappears. The theorem is not consonant with the 
physical reality of Bohr’s orbits, but a new conception arises that 
a definite statement of phase is required; if this is so, it is not sur- 
prising that the older theory fails. Modifications concerning the 
conception of emission without disturbance of the existing ideas of 
quantised orbits of the electrons are considered and a serious diffi- 
culty in the hypothesis is specified. A. A. E. 


Simple Method for Quantitative Studies of Ionisation 
Phenomena in Gases. I. Lanamuir and H. A. Jonzs (Science, 
1924, 59, 380—383).—A simple type of tube contains no grid, the 
filament being mounted axially within a cylindrical electrode and 
passing through holes in the centres of end plates within, but not 
touching, the cylinder. The current-voltage curves obtained yield 
practically full information regarding the number and distribution 
of velocities of the electrons in the ionised gas. Experiments with 
argon and mercury vapour permit the recognition of five distinct 
classes of electrons in the ionised gas: (a) Primary electrons from 
the cathode. (b) Electrons scattered through small angles by 
elastic collisions (for mercury, none were observed). (c) Electrons 
which suffer a definite loss of energy ; for mercury vapour, Eldridge’s 
results (Physical Rev., 1922, 20, 456) are confirmed. (d) Secondary 
electrons of moderate velocity, probably due to photo-electric 
emission from atoms of gas, ultra-violet radiation being produced 
from atoms excited by primary electrons. (e) Secondary electrons 
of low velocity, produced in by far the greatest number. Experi- 
ments are in progress using hydrogen, helium, nitrogen, neon, and 
carbon monoxide, _ A. E. 
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Width of Rays in the Balmer Series in the Oscillati 
Discharge. (Muie.) M. Hanot (Compt. rend., 1925, 180, 54— 
56).—The width of the H, and H, rays in the Balmer series in hydro- 
gen has been determined. If the capacity and potential are ( 
and V, respectively, and if the period of the oscillating discharge 
is 7, the wave-length of the latter may be written A=VT7. The 
width of the lines increases with increasing C and V, and with de- 
creasing 7’ (or A). Nochangein the width of the lines occurs if C and 
T are simultaneously changed so that C/7’ remains constant, or if 
V and 7 are simultaneously changed so that V/T' is constant. The 
maximum intensity of the current [),=27CV/T, and, if C, V, and 
T are all varied, a smooth curve is obtained if the width of a given 
line is plotted against J). The curve for the one line may be 
derived from that for the other by multiplying the ordinate (repre- 
senting width of line) by a constant factor. W. 


Mobilities of the Positive Ions in Helium. H. B. Wautin 
(Proc. Nat. Acad. Sci., 1924, 10, 475).—The value of the mobility 
observed depends on the time that elapses between the formation 
of the ion and the instant it enters the field in which the mobility 
is measured. Having checked the results of previous workers in 
the case of air, the author has applied the same method to a mon- 
atomic gas, helium, and finds the ratio of the mobilities of the aged 
to the unaged ion to be approximately 1:4/3, which, on the assumption 
that the mobility varies inversely as the square root of the mass, 
indicates a cluster of three helium atoms. KE. B. L. 


Mobility of Negative Ions in Flames by the Hall Effect 
Method. J. 8. Warr (Physical Rev., 1925, [ii], 25, 69—74).— 
For a flame containing potassium carbonate, the mobility of negative 
ions decreased from 26 m./sec. for 1 volt/em. when the potential 
gradient was 1 volt/cm., to 16 m./sec. for a gradient of 30 volts/cm. 
For a salt-free flame the values were 26-5 m./sec. for 5 volts/cm. 
and 16 m./sec. for 50 volts/em. The mobility was scarcely affected 
by wide variation of concentration. The Hall effect varies slightly 
with the direction of the magnetic field, the asymmetry being 
greater the greater the amount of salt in the flame. A. A. E. 


Disturbing Influence of an Electric Field on the Zeeman 
Effect in Spectral Lines. H. C. Urry (Z. Physik, 1924, 29, 
86—90; cf. Kgl. Danske Videnskab. Selsk. math.-fys. Medd., 1924, 
6, 2).—In continuation of previous work on the Zeeman effect in 
hydrogen, the degeneration of the atomic or ionic system for certain 
values of the magnetic field, in the absence of an electric field, has 
been discussed mathematically. The state under consideration 
is reached when certain frequencies in the motion of the atom, 
namely, the frequency of precession of the orbit of the electron 
in its plane, and the frequency of precession of the plane of the orbit 
round an axis parallel to the magnetic field, become equal to one 
another. The difficulties and limits are considered of an exper!- 
mental study of the phenomenon by examining the behaviour with 
a varying magnetic field, combined with an destile field at right- 
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angles, too weak to affect appreciably the ena 4 of the system 
ec 


composed of the positive nucleus and negative electron. ‘ 
M. S. B. 


Distribution of Electric Field in Metal Arcs and the Stark 
Effect observed in Arcs of Silver, Copper, Magnesium, 
Chromium, Nickel, Cobalt, Iron, and Ten other Metals. 
H. Nacaoxka and Y. Suerura (Japan. J. Phys., 1924, 3, 45—73).— 
The authors produced a stable arc by using a 500 volt d.c. generator 
with a large inductance and capacity across the electrodes. The 
potential drop across the arc was measured and from it the electric 
field and its gradient were deduced. For obtaining Stark effect 
they found a small drop of metal the preferable form of anode; 
in the case of silver, copper, magnesium, zinc, cadmium, and alu- 
minium the lines belonging to the same series are similarly affected. 
In iron there are six types of change due to the electric field, but 
it is the spark and not the arc lines which are affected. This method 
can be employed for sorting the lines as in the Zeeman effect. 
Many new lines were observed, due to the presence of the strong 
electric field. The spectra are reproduced in a set of plates. . 

E. B. L. 


Life of Metastable Helium. F. M. KANNENSTINE (Astrophys. 
J., 1924, 59, 133—141).—The life of metastable helium atoms is 
1/140 second. The critical frequency was independent of the 
pressure over a large range of pressure, a condition which is con- 


sidered to be caused by a long-lived abnormal atom. The departure 
of the critical frequency—pressure curve from a straight line at low 
pressures is interpreted from the point of view of diffusion of the 
atoms from the arc space. The abnormal atoms are stable in pure 
helium, but revert to the normal atoms in the presence of impurities, 


i. €., in circumstances in which the selection principle is violated. 
A. A. E. 


Life of Metastable Helium. A. J. Dempster (Astrophys. J., 
1924, 59, 142—147; cf. preceding abstract)—A mathematical 
consideration of Kannenstine’s experiments (ibid., 1922, 55, 345) 
supports the view that at the higher pressures the metastable 
state is destroyed only by collision with some impurity, and tends 
to discredit the suggestion that radiation is handed on from atom 
to atom. A. A. E. 


Life Periods of Excited Atoms. W. GrRLACH and W. 
(Physikal. Z., 1925, 26, 33—35).—On a basis of measurements 
of thermal energies and of the energy of the Zeeman separation, 
the limiting values of 10-7 to 10° second are deduced for the 
periods of existence of mercury and sodium atoms in the excited 
states Na 2p and Hg 2p,. F. G. T. 


Electric Field of Ions and Neutral Salt Action. P. DEBYE 
and J. McAutay (Physikal. Z., 1925, 26, 22—29).—Continuing 
previous work (A., 1924, ii, 387), it is shown that neutral salt action 
and the salting-out effect are to be attributed to changes in the 
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dielectric constant on dissolving solutes in a solvent. The electrical 
work term in the previously deduced expression for the osmotic 
pressure of dilute electrolyte solutions is a function of the dielectric 
constant of the solution. This latter is generally decreased by the 
addition of a non-electrolyte with a consequent variation in the 
electrical work term and so of the osmotic pressure. In the salting. 
out effect a rise of dielectric constant is produced by the precipitation 
of the non-electrolyte to counteract the increase of the electric 
field due to the addition of an electrolyte. 

A mathematical treatment on this basis leads to an expression for 
the total osmotic pressure of a mixed solution of electrolyte and 
non-electrolyte of the form P=Py+P z+ p, where Py,Pz are the 
osmotic pressures of the non-electrolyte and electrolyte singly, and 
p is a term involving the dielectric constant of the solvent, the radius 
of the ions, and a coefficient in an interpolation formula for the 
effect of the non-electrolyte on the dielectric constant of the solvent. 
By use of cryoscopic data of Rivett for mixed solutions of sugar 
and electrolytes, it is shown that values are obtained from the above 
expression for ionic radii agreeing with accepted values. 

An expression is also obtained for the activity of a non-electrolyte 
in the presence of an electrolyte. Application of this gives a cal- 
culated increase of 19° in the activity of a sugar solution on the 
addition of 0-4 mol. of potassium chloride per litre, which is in 
agreement with the rise of inversion velocity (15%) found by 
Arrhenius. 


Possibility of Reproducing the Electrical Conditions of 
the Nitrogen Afterglow. W. H. B. Cameron (Nature, 1925, 
115, 122).—Photographs through a neutral wedge of the spectrum 
of the afterglow at points 17-8 cm. apart in a tube through which 
glowing nitrogen was pumped showed no pronounced energy dis- 
placement. The §-group of the afterglow spectrum cannot be 
reproduced from discharge tubes containing nitrogen and argon; 
neither does the spectrum of the light from discharges through 
ammonia in high-pressure argon yield evidence of the occurrence 
of «- or ®-groups. Further, the band spectrum of iodine in the 
presence of high-pressure argon did not display the relative intensity 
changes characteristic of the afterglow. Thus, although there are 
several points of resemblance between the electrical conditions of 
the afterglow and those existing when a mild discharge is passed 
through high-pressure argon, specific effects in the former appear 
incapable of reproduction in the latter case. A. A. E. 


Influence of Temperature on the Photo-electric Effect. 
J. R. Nietsen (Physical Rev., 1925, [ii], 25, 30—40).—Millikan’s 
suggestion that in the photo-electric effect the energy of the light 
is transferred to the free electrons of the metals as well as to the 
bound electrons is discussed. The expression hy=¢,—E;, is 
deduced, where vy is the threshold frequency, ¢, is the gain in 
potential energy accompanying the transference of a free electron 
from the metal to the surrounding electron atmosphere, and F; 
the average kinetic energy of a free electron within the metal. The 
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temperature variation of the threshold frequency or of the long 
wave-length limit is proportional to the Thomson coefficient. The 
photo-electric current from aluminium for 2537 A. remained con- 
stant within 0-5% when the target was cooled from 400° to re 
A. A. E. 


Thomson Circuit in the Study of Magnetic Spectra. N. 
Nrerttn (Z. Physik, 1924, 29, 288—293).—A method has been 
devised for the determination of the apparent magnetic permeabilities, 
py, and p,, of iron wire. This can be used for very thick wire and 
for very small quantities of material. ,, is less than yp, and the p,- 
spectrum is much more complicated than the p»,-spectrum. The 
results are in agreement with the viscoso-elasticity a re’ 
ibid., 1924, 27, 37). 


Reversible Permeability. R. Gans (Z. Physik, 1924, 29, 
270—271).—Polemical against Uller (Verh. deut. physikal. "Ges., 
1924, [iii], 5, 2). M. S. B. 


The Constant A in the Weiss-Curie Law. B. CABRERA 
(Anal. Fis. Quim., 1924, 22, 463—475).—Theoretical. The author 
discusses the theories of paramagnetism of Langevin and Ehrenfest. 
The reality of the magneton of Weiss as a natural unit implies that 
in any suggested organisation of electrons in the atom the resulting 
magnetic moment must always be a whole multiple of the magneton. 
The significance of the constant A in the Weiss—Curie law is also 
discussed. G. W. R. 


Thermo-magnetic Studies of certain Solutions. A. 
DuPERIER (Anal. Fis. Quim., 1924, 22, 383—397).—Determinations 
have been made of the value A in the Weiss—Curie law n(7'+A)=C, 
where «x is the molecular susceptibility, using solutions of nickel 
nitrate and manganese nitrate, respectively. For nickel the value 
of A obtained is —2, and for manganese, —25. In each case the 
value is approximately constant. From these values and previous 
measurements of «x, the magneton number for nickel is found to be 
15-96+0-05 and for manganese 28-06-+0-08. The magneton 
number thus found for nickel is identical with that found for the 
solid salts, whilst for a it is less by unity than that obtained 
for solid salts. G. W. R. 


Magnetisation Numbers of the Rare Earths. S. MEYER 
(Phystkal. Z., 1925, 26, 51—54).—The magnetic susceptibilities 
of a number of rare earth elements have been determined and agree 
with values obtained independently by B. Cabrera (private com- 
munication). Plotted against atomic number the values lie on 
two parabolic curves, maxima being occupied by the pairs Pr, 
Nd, and Dy, Ho. An attempt is made to correlate these values 
with the Bohr structure of these atoms. La, Lu, and Hf, in 
which the 6.6.6. and 8.8.8.8. electron groups are completed, are 
diamagnetic. Paramagnetism occurs in those atoms in which the 
8.8.8.8. group is in course of completion. Ladenburg’s view 
(A., 1920, ii, 301) that magnetic susceptibility is determined by the 
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arrangement of the inner rather than the valency electrons is con- 
F. G. T. 


firmed. 

Chemical Studies on the Isotopes of Lead. H. Brennen di 
(Compt. rend., 1925, 180, 282—284).—Dillon, Clarke, and Hinchy qT 
(A., 1922, ii, 710) recorded a partial separation of the isotopes of bi 
radioactive lead by means of the Grignard reaction on lead chloride, Ol 
using the method of Soddy and Hyman (T., 1914, 105, 1402) for Ir 
atomic weight determination. The author has repeated the work ca 
using the method of Richards (A., 1908, ii, 281) for the atomic se 
weight of lead. The fractionation through lead tetraethyl gave 5s 
mean values 207-15 and 207-155 for ordinary lead and 206-87 and 76 
206-88 for a mixture of equal parts of ordinary lead and radio- 
active lead (atomic weight 206-55). The method does not therefore P 
result in a separation of the isotopes. R. A. M. 7 

Atomic Weight of Silicon. Analysis of Silicon Chloride. ; 
O. Héniescumip and M. Sterner (Z. anorg. Chem., 1924, 141, 
101—108).—The silicon tetrachloride was purified by repeated A 
fractional distillation in a high vacuum, and the purity tested by ae 
measurement of the vapour pressure at 0° (76-6 mm.). The resulting fi 
chloride was free from hydrochloric acid and higher chlorides. 9 
It was decomposed by sodium hydroxide solution, and the chlorine a 
precipitated with silver nitrate. From the ratio SiCl,:4Ag (Cl= " 
35-457; Ag=—107-88) a mean of four analyses gave Si=28-105, f 
with a mean deviation of -+-0-003. The authors regard this as in S 
favour of Baxter’s value Si=28-063, and against the generally- 
accepted former value 28:3. L. L. B. 

Atomic Weight of Chlorine. (Muxz.) E. (J. Chim. 
physique, 1924, 21, 456—460)—No difference could be detected f 
in the atomic weights of chlorine contained in carefully purified 
silver chloride prepared from (a) voleanic ammonium chloride pro- f 
duced in an eruption of Vesuvius, (6) water from a depth of 1573 m. 
in the Calumet and Hecla mines near Lake Superior, and (c) ordinary : 
barium chloride. W. H.-R. ; 

Atomic Weight of Zirconium. O. Hénicscumip, E. Zint1, ¢ 
and F. GonzAuez (Anal. Fis. Quim., 1924, 22, 432—462).—The 
occurrence of hafnium together with zirconium has necessitated a y 


revision of the atomic weight of zirconium. After removal of the 
greater part of the hafnium by fractional crystallisation of the 
potassium double fluorides and correction for the small amounts 
of hafnium remaining, as shown by X-ray examination, the mean 
value for the atomic weight of zirconium, determined by way of the 
bromide, is given as 91-22. This is in good agreement with the 
value obtained by Venable and Bell (A., 1924, ii, 690) and deducible 
from Aston’s data for the isotopes of zirconium (A., 1924, ii, 690), 
assuming that the fourth isotope. (96) is present in inappreciable 
amount. G. W. R. 


Determination of the Atomic Weight of Selenium. P. 
Bruyiants, F. Larortune, and L. VERBRUGGEN (Bull. Soc. chim. 
Belg.. 1924, 33, 587—612)—Selenium was purified by several 


3 


‘ 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 175 


repetitions of the following treatment: solution in nitric acid, 

evaporation of the solution to dryness, sublimation of the selenium 
dioxide obtained, and reduction of the sublimate with dry ammonia. 

The element was converted into hydrogen selenide by direct com- 
bination with hydrogen at 700° and by means of the action of water 
on aluminium selenide prepared by fusing the two elements together. 
In all cases the gas was purified by condensation in a mixture of solid 
carbon dioxide and alcohol. By direct weighing, a litre of hydrogen 
selenide was found to weigh at 0° and 760 mm. 3-6624 g. (mean of 
53 -iadrccaaia the atomic weight of selenium is, therefore, 
79-23. 


Atomic Weight of Bismuth. A. CLAsseN and G. StravucH 
(Z. anorg. Chem., 1924, 141, 82—94).—The atomic weight of bismuth 
has been determined by means of the combustion of bismuth tri- 
phenyl, previously purified by distillation in a high vacuum. In 
contact with oxalic acid, the oxalate is formed (cf. Classen and Ney, 
A., 1921, ii, 119), which, by heating in a stream of oxygen, yields 
an oxide free from carbon. The apparatus employed was a modi- 
fication of that devised by Richards, in which the initial weighing 
out, the combustion, and the final weighing all take place in the 
same vessel. As a mean of fifteen experiments, the value 208-989 
was obtained for the atomic weight. This confirms the value 209 
found by Classen and Ney, and contradicts that (208) given by von 
and Gutbier. L. L. B. 


Distribution of Length of «-Particles of Polonium in Oxygen 
and Nitrogen. I. Curre and N. Yamapa (Compt. rend., 1924, 
179, 761—763).—About four hundred particles were measured 
from nitrogen, a somewhat smaller number from oxygen; the 
general form of the curves of distribution of length is similar to that 
found with air by Curie (A., 1923, ii, 207). The difference in the 
actual values is attributed to the use of radiation from a greater 
mass of polonium than that employed hitherto, so that absorption 
at the surface of the radiation source may have occurred. The 
conclusion is reached that the difference in form between Bragg’s 
oxygen and nitrogen curves is due to the law of variation of ionisation 
with length of the «-particle. H. J. E. 


Secondary #-Rays produced in a Gas by X-Rays. P. AUGER 
(Compt. rend., 1925, 180, 65—68; cf. A., 1924, ii, 286, 440)—When 
X-rays are passed into pure argon only secondary $-rays are pro- 
duced, but, if the argon is diluted with hydrogen, tertiary @-rays of 
a few millimetres range are also formed. In krypton diluted with 
hydrogen, the tertiary rays have a range comparable with that 
of the secondary rays, and there are traces of quaternary §-rays. 
The tertiary rays start from the same origin as the secondary and 
are distinguished from the latter in that they are not affected by 
changes in the tension of the exciting X-rays. Their production is 


_explained as follows: if the initial X-ray ionises an atom deeply 


(e.g., in the K shell) the vacant space is very soon taken by an electron 
from one of the outer shells (e.g., the ZL shell) with liberation of 
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energy. This energy may be given off as electromagnetic radiation, 
but generally this radiation is reabsorbed by the same atom with 
the loss of an electron from one of the outer layers, and this produces . 
the tertiary B-ray. The process may be repeated, with emission of 
quaternary or 8-rays, until the outermost shell of electrons is reached. 
W. H.-R. 


Magnetic Spectrum of the High Speed £-Rays of Thorium- 
B+c. D. K. Yovanovitcn and J. D’EsPInE (Compt. rend., 
1925, 180, 202—203).—The magnetic spectrum of the @-rays of 
thorium-B+C is found to contain, in addition to those dis- 
covered by Meitner (A., 1922, ii, 732), a band of rapid, but feeble, 
rays extending to Hp (gauss per cm.)=6800 with a strong doublet 
at 5480. In addition, there are two rays at 11,000 and 18,000 and 
probably another at 40,000. The values of the other rays are in 
good agreement with those obtained by Meitner. J. W. B. 


Absorption of $-Rays by Matter. G. Fournier (Compt. 
rend., 1925, 180, 284—287).—A mixture of radium-D and -£ in 
equilibrium was used as a source so that the experiments were 
concerned only with the §-radiation from radium-H and with a 
smal] quantity of a more absorbable 8-ray. The coefficient of absorp- 
tion, »./p, was measured for carbon, aluminium, copper, molybdenum, 
silver, and tin, using the expression [=I,)e™«/e'™/s where m/s is the 
mass of absorbing material per sq. cm., » the ordinary absorption 
coefficient, and p the density of the material. /p is independent of 
experimental arrangement and varies with the absorbent and with 
the velocity of the $-rays absorbed. The linear relation »/p=a+bN 
(a=15, b=0-142, N=atomic number) holds accurately for the 
§-radiation of radium-H with the above elements absorbing. 

or the other $-rays the expression found to hold is p/p=65-+-0-615 N, 
i.e., the constants are 4-33 times greater than before. R. A. M. 


Study of Characteristic Spectra of y-Rays by Crystal 
Diffraction. J. Turpaup (Compt. rend., 1925, 180, 138—140).— 
The results obtained previously for the frequencies of y-rays, by 
the examination of the secondary @-radiations they excite, have 
been confirmed by a direct examination of their diffraction by a 
crystal by de Broglie’s method. Examination of the radiation 
from radium in equilibrium with its products confirms the two lines 
found by Rutherford and Andrade near 1° 30’ (A., 1914, ii, 698). 
The present experimental method has, however, extended the range 
of the observations to rays of an energy of at least 236,000 volts. 
The radiation from radiothorium showed four lines of wave-lengths 
0-168, 0-145, 0-062, and 0-052 A. Of these lines the last mentioned 
was also found by the examination of the @-spectrum excited in 
lead, together with two others of energy 2-73 and 2-98 x 105 volts 
respectively which were not detected by the diffraction method. 
Confirmation of two of the lines enumerated is also found in the 


measurements of Meitner (A., 1922, ii, 416) and of Ellis (ibid., a 
G. M. B. 
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High-Energy y-Ray from Thorium Disintegration Products. 
D. H. Buack (Nature, 1925, 115, 226).—New measurements have 
been made of the spectra of thorium-B, -C,and-D. Two lines of 
high energy, viz., 2-55 and 2-62 x 10° volts, and possibly a third of 
slightly greater energy, have been observed. No lines appear 


between these and those of an energy of about 0-8 x 10° re - 
.A.E. 


Capacity for Emanating of Finely-divided Precipitates as 
a means of Determining Surface Variation. O. Haun 
(Annalen, 1924, 440, 121—139).—The capacity for emanating 
possessed by a compound when mixed with an appropriate radio- 
active substance, i.e., the ratio of the amount of emanation diffusing 
out at the ordinary temperature to the total amount the active 
material can theoretically give, increases with the degree of sub- 
division of the compound (cf. Z. Elektrochem., 1923, 27, 189). The 
procedure previously described, which gave qualitative results, is 
now combined with Paneth and Vorwerk’s method (A., 1922, ii, 
618), so that, when large quantities of active material are used, 


‘ quantitative results are obtained. Investigations on ferric hydroxide 


hydrogels and alcogels are recorded. Gels precipitated in the cold 
have a higher emanation capacity than those precipitated in the 
hot, and moist gels than dry gels, although the reason of the latter 
is probably not the increase in the size of the crystals. The eman- 
ation capacity tends to zero on heating and its original value is not 
attained on cooling; it decreases rapidly with dry gels on ageing, 
whereas for moist alcogels it is constant and, for moist hydrogels, 
nearly so. The ageing phenomena in dry and moist hydrogels are 
reversible. The emanation coefficient of nickel hydroxide gels 
sinks extremely rapidly on drying; it is very sensitive to traces of 
impurities in this case. oe 


Thoron. B. Batscua (Z. physikal. chem. Unterr., 1924, 37, 
117—118; from Chem. Zentr., 1924, ii, 1149).—An experiment is 
described for demonstrating the exponential character of the decay 


of thoron, showing that its half-value period is about 53 — 
G. W. R. 


Determination of Radium. (Mme.) P. Curte.—(See ii, 241.) 


Decomposition of Mercury Atoms. L. Kavu (Jetallbérse, 
14, 1432; from Chem. Zentr., 1924, ii, 1049).—The conversion of 
mercury into gold (Miethe and Stammreich, Naturwiss., 12, 597) is 
attributed to the loosening effect of the ultra-violet rays on the 
hydrogen atoms in the mercury atom, which is regarded as built 
up of hydrogen, helium, and carbon atoms. The hydrogen atoms 
are unable to resume their place in the system when the ultra- 
violet light is withdrawn, and by the removal of four hydrogen 
atoms the gold atom is formed. R. B. 


Theory of the Periodic System. A. SomMerreLp (Physikal. 
Z., 1925, 26, 70—74).—A theoretical paper in which is discussed 
the distribution of electrons among atomic levels according to the 
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scheme suggested by Stoner (this vol., ii, 85). This is compared 
with the Bohr distribution and its bearing on the optical and 
magnetic properties of the elements considered. @. 


Application of the Correspondence Principle to Degenerate 
Systems and the Relative Intensities of Band Lines. E. (. 
KeEMBLE (Physical Rev., 1925, [ii], 25, 1—22).—In an attempt to 
harmonise the Kratzer half integral quantum numbers with the 
symmetry in the intensities of the two branches of the hydrogen 
chloride band at 3-46 », treatment of the molecule as a degenerate 
system with but one quantum condition for two degrees of freedom 
led to an unsatisfactory formula. A modification is proposed and 
justified by treating the molecule as a non-degenerate system. 
Comparison between theory and experiment is fairly satisfactory if 
it is assumed that the lines possess a fine structure. A. A. E. 


Lack of Correspondence between Spectroscopic and Spec- 
trophotometric Absorption Maxima. H. Gomsos (Biochem. 
Z., 1924, 151, 7—14).—Absorption maxima of permanganate 
solutions determined spectroscopically and spectrophotometrically 
do not correspond. J.P. 


_ Photometric and Spectrophotometric Studies. IV. The 

Influence of Temperature on the Absorption Spectra of 
Borax and Phosphate Beads. K. Scuaum and M. Funck 
(Z. wiss. Phot., 1924, 23, 73—78).—Study of the absorption spectra 
of borax and phosphate beads characteristically coloured with 
copper, nickel, cobalt, iron, chromium, and manganese shows that 
in most cases increase in temperature (cold to 800—850°) brings 
about a shift of the absorption band towards the red. In some 
individual cases, e.g., copper—borax, chromium-—phosphate, and 
manganese—borax and —phosphate, the shift is very marked. In 
certain other cases, e.g., cobalt, the effect of temperature is very 
smal]. The results give no reliable information about the broaden- 
ing of the bands nor the increase in the maxima on elevation of 
temperature. Considerable alteration in temperature brings about 
no constitutive change in the absorbing complex, although it con- 
siderably modifies the absorption spectrum. The investigation 
was carried out with a Kénig—Martens spectrophotometer. Beads 
were prepared on a platinum wire, and could only be used for about 
2 hours on account of their hygroscopicity. Beads having an 
accurately known content of colouring metal salt can be produced, 
but the preparation of such beads is useless, since they cannot be 
made plane-parallel. The influence of thickness and concentration 
was eliminated by using Weigert’s “ typical colour curve ”’ method 
(cf. A., 1916, ii, 545). W. C. 


Influence of the CH-group on the Absorption of certain 
Organic Compounds below 3n. T. Dreiscu (Z. wiss. Phot., 
1924, 23, 102—110).—Observations were made with a mirror 
spectrometer using benzene and chloroform in both the liquid and 
vapour states, and acetylene gas. Between 2-486. and 1-179» 
benzene and chloroform show four comparable bands in the liquid 
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state, and two comparable gaseous bands. An acetylene band at 
2-47 agrees with the benzene band at about 2-48», but a second 
acetylene band at 1-56 was previously unknown, and falls between 
the benzene bands at 1-688, and 1-454. There is no acetylene band 
corresponding with the benzene band at 2-18u, which is character- 
istic of aromatic compounds. With one exception, due probably 
to insufficient resolution, the four liquid and the two vapour bands 
of benzene and chloroform show the same numerical relationship. 
The ratio of the absorption coefficients of similar bands due to 
benzene and chloroform is as 3 to 1. The acetylene band at 2-47y 
fits in with the above proportion. me 


Ultra-violet Absorption Spectra of Hemoglobin Deriv- 
atives. Chemical Constitution of Blood Pigments. H. 
FrieDui (Bull. Soc. Chim. biol., 1924, 6, 908—934).—An account is 
given of the ultra-violet absorption spectra (as far as 2000 A.) of 
indole, «- and $-methylindole, hemin, «- and 6-bromo- 

zemin, hematin in acid and alkaline solution, hematoporphyrin 
dimethyl ether, mesoporphyrin, and of the anhydride and imide of 
hematic acid. The relation between the chemical constitution and 
the absorption spectra of these compounds is discussed. It is found 
that indole has a totally different spectrum from either pyrrole or 
benzene, from which it is derived. The methylindoles possess 
spectra very similar to that of indole itself; the position of the 
substituent methyl group has a small effect. Hzmin (on account, it 
is suggested, of the four pyrrole rings it contains) shows a strong 
ultra-violet absorption. Although no difference can be detected 
chemically, there is a marked difference spectroscopically between 
a- and $-bromohemin. The absorption in the ultra-violet of the 
compounds not containing an atom of iron (e.g., hematoporphyrin) 
is considerably diminished. The spectra of the imide and anhydride 
of hematic acid are very different. L. ¥. &. 


Absorption of [Ultra-|Violet Light by Organic Substances. 
V. E. Kepranka and L. MarcHLewski (Bull. Soc. chim., 1924, 
[iv], 35, 1613—1618).—The coefficient of extinction, for a given 
wave-length, of an aqueous solution containing equimolecular 
quantities of benzoic acid and phenol is equal to the sum of the 
coefficients for solutions of the separate substances of the same 
concentration, in most cases to within 5%. The maximum deviation 
was 15%. 8. K. T. 


Absorption of Ultra-violet Rays by Methyl Derivatives of 
Naphthalene. H. pe LAszi6 (Compt. rend., 1925, 180, 203— 
206).—The absorption spectra of mono- and di-methylnaphthalenes 
in the vapour state and in hexane solution are plotted. The 
introduction of the methyl group into the naphthalene causes a 
displacement of the spectrum towards the red which is greater with 
6- than «-mononaphthalene derivatives, and with 2 : 6- than 2 : 7- 
dimethylnaphthalene. The spectra resemble generally those of 
naphthalene itself, consisting of a region A between 3250 and 2950 A., 
a region B between 2950 and 2500 A., and a very strong band in the 
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ultra-violet, at 2200 A. In the state of vapour, the A region consists 
of continuous bands (resolution into lines being observed only in the 
case of B-methylnaphthalene) which can be grouped into several 
series with almost constant intervals. In the B region the bands are 
fused together, the absorption curve showing three maxima for the 
8-derivative and four for the «-, whilst, in he vapour state, the g- 
derivative shows seven and the «-derivative four continuous bands. 


J. W. B. 


Spectrum of Carbon Monoxide at Very Low Pressures, 
and its Relation to the Spectrum of the Tails of Comets. 
F. Batpret (Compt. rend., 1925, 180, 271—273; cf. A., 1924, ii, 
438).—The spectrum was obtained by the impact of slow electrons 
from an incandescent filament. Thirty bands are given between 
5700 and 3080 A., each having four principal edges. The positions 
are given sufficiently accurately by the Deslandres expression, 
v= (27-83 /2 .n?+-2197-24n) — (26-57 where 
n varies from —3 to 0 and p from +3 to —9. The origin is taken 
at the most intense band beginning at 4248-55 with stronger edges 
at 4251-27, 4271-31, 4273-87. All the bands are similarly sub- 
divided. The wave-number differences between the first and third, 
the second and fourth edges of the same band are practically constant 
(Av=—126). Between the first and second, Av varies regularly but 
not linearly from Av=—17 at v=18,000 to Av=—10 at v=31,000. 
The spectrum resembles closely the third group in that of air. 
Since the one may be due to a molecule N-+-O and the other to 
C-+-O, it seems possible that the influence of oxygen preponderates 
in both spectra. The spectrum is characteristic of comet-tails and 
may be called the third negative group of carbon. The first group 
was recorded by Deslandres (A., 1904, ii, 105) and the second by 
Deslandres and d’Azambuja (ibid., 1905, 140, 917). R. A. M. 


Infra-red Absorption Spectrum of Ammonia. K. ScuHIER- 
KOLK (Z. Physik, 1924, 29, 277—287).—The absorption spectrum 
of ammonia in the region from 0-589, to 14-4 has been studied by 
means of an apparatus of high dispersive power. In the short- 
wave portion of this region strong bands have been found at 1-493. 
and 1-935», with a weaker one at 1-643u. A strong band at 2-22y 
shows two sharp maxima at 2-202 and 2-239. The bands previ- 
ously found by Coblentz (“ Ultra-red Investigations”) in the 
neighbourhood of 3-0, 6-Ou, and from 7-84 to 15», have been 
further resolved. The last forms a double band. Mean values for 
the moment of inertia of the ammonia molecule have been calcu- 
lated from the absorption bands and compared with Eucken’s value 
calculated from the vapour-pressure curve (Jahrb. Radioakt., 1920, 
16, 401). B. 


Structure of the so-called Ultra-violet Bands of Water 
Vapour. G. H. Diexe (Nature, 1925, 115, 194).—Results of a 
consideration of published data, to be given in detail elsewhere, are 
summarised. With the aid of the combination principle it is 
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ible to obtain the relative values of the rotational terms without 


any theoretical assumption concerning the structure of the mole- 
cule. A. A. E. 


Ultra-violet Absorption Spectra of Ketens and their Di- 
merides. II. G. C. Larpy (J. Chim. physique, 1924, 21, 353— 
385; cf. this vol., ii, 87).—Details of the experimental data (loc. cit.) 
are given. Using solutions in hexane and, in some cases, in alcohol, 
the ultra-violet absorption spectra of the following substances are 
described in detail; keten, diethyl-, dipropyl-, and dipheny]-keten ; 
tetraethyl-, tetrapropyl-, and tetra-allyl-diketocyclobutane; di- 
phenyldimethyldiketocylobutane; diketocyclobutane; diphenyl- 
diketocyclobutane; the diethyl ester of 1 : 3-dimethyl-2 : 4-di- 
ketocyclobutane-1 : 3-dicarboxylic acid; acidimethyldiketocyclo- 
butane; ethyl- and phenyl-carbimides; diethylcarbodi-imide ; 
diacetyl. No difference exists between the absorption spectra of 
aldoketens of the type H,C:C:0 and ketoketens of the type R,C:C:0. 
The absorption spectrum of keten has also been examined in the 
state of vapour, and consists of a number of fine bands occupying 
the same position as that of the wide band given by the substance in 
solution and corresponding with the group C:0. W. H.-R. 


Fluorescence of Benzene Vapour by Monochromatic 
Excitation. P. PrincsHemm and A. L. Remmann (Z. Physik, 
1924, 29, 115—124).—The ultra-violet band fluorescence of benzene 
vapour, excited by different monochromatic radiations from the 
mercury, zinc, and cadmium arcs, has been examined. At the 
saturation pressure of 25 mm. at 0°, any active wave-length excites 
the same spectrum as that previously obtained under excitation by 
electrical discharge, or by light from the iron are (McVickers and 
Marsh, T., 1923, 123, 642, 817, 820). At lower pressures, less than 
1 mm., some of the feeble bands, which do not stand in any clearly 
recognised series relation with the exciting line, or with one another, 
become intensified, whilst the stronger bands almost disappear. 
Raising the temperature to increase the saturation pressure, or 
adding another gas, gradually restores the original spectrum. At 
still higher pressures, for example 75 mm., and also in liquid benzene 
and concentrated solutions, the fluorescence appears to be a surface 
ce npmanens owing to the strong absorption of the exciting radiation. 


his accounts for the negative results of earlier investigators. 
B. 


Phosphorescent Powers of Fluorescein. B. Batscua (Ber., 
1925, 58, [B], 187—193; cf. Trede and Wulff, A., 1922, ii, 245).— 
Fluoreséein is brought into a highly phosphorescent condition when 
a small quantity of it is melted with tartaric or citric acid and the 
molten mass is allowed to cool. The phenomenon is excited by 
exposure to bright, diffused daylight, but persists only for 8—10 
seconds. It appears to be connected with the viscosity of the 
mixture, since the citric acid preparations require to be cooled to 
—12° (when they become hard instead of viscous) before the effect 
is obvious and, further, phosphorescence is no longer observed if the 
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mixtures are heated to about 45°, Mixtures of fluorescein and 
dextrose are, at most, faintly phosphorescent, but this property is 
acquired if acidic substances (oxalic or salicylic acid, potassium 
hydrogen oxalate, sodium hydrogen sulphate) are added. Pyro. 
catechol, quinol, normal sodium sulphate, sodium hydroxide, barium 
hydroxide, sodium carbonate, and disodium hydrogen phosphate do 
not produce this effect, but the action of the alkaline materials is 
rendered somewhat obscure by their behaviour towards dextrose 
itself. It is, however, established definitely that the phosphores- 
cence of fluorescein is activated by substances with free hydrogen 
ions. Phosphorescence is excited in tartaric acid or dextrose which 
has been melted and cooled if exposed to the arc light, and the 
effect disappears if the specimens are warmed at 45°; the pheno- 
menon is much less readily excited and less intense in character 
than that observed in the presence of fluorescein. H. W. 


Examination of the Classical Dispersion Formula in the 
Case of Monatomic Gases and Vapours. K. F. HERzre.p 
and K. L. Wor (Ann. Physik, 1925, [iv], 76, 71-105).—A study of 
experimental results for the variation of refractive index with 
wave-length in the case of helium, neon, and argon, shows that they 
can be expressed satisfactorily by a dispersion formula of only one 
term in which the specific (‘‘ dispersion ’’) frequency lies further in 
the ultra-violet than the long wave-length end of the absorption 
spectrum. The attempt to base a formula on the resonance 
frequency failed, but a formula with two terms, one of which 
involved the resonance frequency and the other the dispersion 
frequency, satisfied the cases of argon and helium. 

The number of electrons in each atom causing the dispersion is 
mueh larger for argon than for neon, but the further increase for 
krypton and xenon is small. The authors consider that there is a real 
deviation from the classical formula and favour that of Wentzel. 
An integral relationship is established between the refractive indices 
for helium, neon, argon, krypton, and xenon, for very long wave- 
lengths. Mercury vapour shows a peculiarity at 17000 A. in that 
there is anomalous dispersion but no absorption. E. B. L. 


Theory of Constitutive Colour. E. Zintt and A. Rauch 
(Ber., 1925, 58, [B], 234; cf. A., 1924, ii, 806)—The colour of all 
inorganic substances, including the elements, has been ascribed by 
Biltz (A., 1923, ii, 809) to the presence of incompletely saturated or 
weak electro-valency forces. . H. W. 


Ionisation in the Wave of Propagation of Explosions. 
A. E. Mauinowsxi (J. Chim. physique, 1924, 21, 469—478).—A 
rapid current of air mixed with hydrogen or hydrocarbon vapour 
was passed through an iron tube and the variations of pressure and 
ionisation were measured when the explosive wave proceeded 
normally, and when it was made to pass through a strong electric 
field. The explosion proper is preceded by an initial wave in which 
ionisation takes place, the degree of ionisation being reduced if the 
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wave passes through a strong electric field owing to the latter re- 
moving the ions or electrons. In the case of a mixture of air with 
benzene vapour, the explosion can be completely stopped if the initial 
wave passes between plates charged to a potential difference of about 
110 volts. The degree of ionisation is greater in those places in 
which the velocity of the wave is increasing than where it is decreasing. 
Of the total number of ions (n,) produced, the greater number 
recombine and the resulting liberated energy maintains the explosion. 
But a small fraction (n) of the ions (n/n,<3-6x10-5) are carried 
forward by the explosive wave from one layer to the next, and it is 
these ions that accelerate the explosion and can be removed by an 
electric field. W. H.-R. 


Evolution of the Molecule of Nickelic Hydroxide in Contact 
with Water. (Muz.) S. Vem (Compt. rend., 1925, 180, 211— 
213; cf. A., 1924, ii, 557).—Nickelic hydroxide and nickel sesqui- 
oxide show exactly similar, but slightly smaller, variations of the 
molecular coefficient of magnetisation on successive re-dissolution 


and re-precipitation as do the corresponding compounds of bivalent 
nickel. J. W. B. 


Relation between the Critical Temperature and the Mole- 
cular Volume at Absolute Zero. R. Lorenz and W. HERz 
(Z. anorg. Chem., 1925, 141, 375—379).—Theoretical. Previous 
work (this vol., ii, 25; Van Laar, “Die Zustandgleichung 
von Gasen und Fliissigkeiten,”’ 1924, 140) is used to deduce 
the relation Voyp,/T,=5-13, where Vo is the molecular volume at 
absolute zero, p, and 7', the critical pressure and temperature, and 
y=b;,/2b 9, where b is the constant of Van der Waals. For most 
normal substances y=0-9, and the relation reduces to Vop,/T,=5-7, 
whilst more accurately 2y=1+0-038V/7,. The above relations 
have been tested for a number of organic and inorganic compounds 
and the agreement is very satisfactory; in the case of elements the 
values of Vop,/T;, are considerably greater than the theoretical 
value, but the values of Voyp,/7;, are in better agreement. “ 

W. H.-R. 


Wave-length of Maximum Energy in the Sound Spectrum 
of an Explosion. A. Durour (Compt. rend., 1924, 179, 759— 
761).—Evidence is adduced in support of the relation established by 
Villard (ibid., 1924, 179, 617) between the wave of maximum energy 
and the mass of explosive used. H. J. E. 


Double Refraction of Amorphous Liquids and Molecular 
Constitution. D. VorLinpeR and R. Watrer (Physikal. Z., 
1924, 25, 571—573).—The double refraction of about 120 organic 
substances was measured when they were placed in a rotating 
cylinder apparatus at nearly constant temperature. The results for 
various types of molecules are given in terms of the “ specific 


double refraction,” which in the case of amorphous oils is given 
by D/uy, where D is the double refraction observed when the cylinder 
rotates with a velocity wu, and y the coefficient of viscosity of the 
substance referred to water as unity. A curve is given showing 
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the connexion between the specific double refraction and the 
length of chain in the case of the fatty acids. L. F.B 


Rotatory Power of Cholesteric Substances. M. Rover 
(Compt. rend., 1925, 180, 148—150; cf. A., 1923, ii, 223).—The 
enormous rotatory power of the cholesteric phase is due to a strong 
helical torsion in the substance, the rotatory power being smaller the 
larger the torsion. In a mixture of amyl cyanobenzylideneamino- 
cinnamate with cholesteryl benzoate (2-75 parts: 1) this torsion 
diminishes as the temperature rises from the lower transition point to 
the higher temperature at which the cholesteric phase passes into the 
nematic phase. At the same time the rotatory power increases to 
seven times its initial value. The direction of the spiral torsion 
becomes reversed at this point, the rotatory power on either side of 
it for 5100 A. being +135-8 and —135-8 turns permm. In all other 
cases, optical rotatory power falls with rise of temperature. The 
cholesteric rotatory power differs in this from molecular rotation 
in crystals, which often rises with the temperature. On the other 
hand, cholesteric rotatory power is quite analogous to magnetic 
rotation and especially with respect to the dispersion, the passage 
from a large value + to an equally large —R for adjacent wave- 
lengths being paralleled only in magnetic rotatory dispersions. The 
light is in both cases circularly polarised. G. M. B. 


Ammonium Dimolybdomalate. E. Darmors and A. Hon- 
NELAITRE (Compt. rend., 1924, 179, 629—632)—Ammonium 
dimolybdomalate reacts with substances which can combine. with 
molybdic acid and these produce variations in its rotatory power. 
Hydroxy-acids, polyhydric alcohols, polyphenols, and phenolic 
acids exert marked influence. This appears to depend on the 
possession of two hydroxy] groups in adjacent positions (cf. Boeseken, 
A., 1921, i, 843). H. J. E. 


Varying Valency of Gold with Respect to Mercaptanic 
Radicles. (Sir) P.C. Ray (J. Indian Chem. Soc., 1924, 1, 63—73).— 
Various products obtained as precipitates by addition of gold chloride 
to solutions of sulphur compounds in alcohol, ether, and acetone 
are formulated as containing bi-, quadri-, and sexa-valent sulphur 
together with bi-, ter-, quadri-, and quinque-valent gold. Irom 
diethyl disulphide two compounds, Et,S,,Au,Cl, and Et,S,,Au,Cl,. 
From monopotassium dithioethylene glycol, C,H,S,Au,Cl. Disodium 
dithioethylene glycol gave (C,H,S,),Au,Cl in ether, (C,H,S,);Au, in 
acetone, The following compounds are described from benzylidenedi- 
ethylene tetrasulphide: 

6[Ph-CHS,(C,H,),JAu,Cl,, 
3[(C,H,).8,]Au,Cl,, EtOH, EtOH, 
EtOH. Triethylene __trisulphide gave 
(C,H,S),,2AuCl, and (C,H,S),,AuCl,. G. M. B. 
Calculation of Molecular Diameters from Heat of Vaporis- 


ation and Surface Tension Data. H. Sirk (Physikal. Z., 1924, 
25, 545—546).—A formula is deduced connecting the diameter of a 
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molecule of a substance with its internal heat of vaporisation, and 
is used to calculate the molecular diameters for seventeen different 
substances. The values obtained are compared with those calcu- 
lated from a modified form of an equation given by Ostwald and 
with values obtained by Kuenen from kinetic theory data. On 
the average the author’s values are about 30°( larger than those of 
Kuenen. L. F. B. 


Crystal Structures of Ammonium Fluoferrate, Fluoalum- 
inate, and Oxyfluomolybdate. L. Pautine (J. Amer. Chem. 
Soc., 1924, 46, 2738—2751).—Cubic crystals of ammonium fluo- 
ferrate, fluoaluminate, and oxyfluomolybdate have been examined 
by the spectral, Laue, and powder X-ray methods. The units 
of structure, based on a face-centred lattice, contain 4 mols. The 
values of d found are : ammonium fluoferrate 9-10 A., fluoaluminate 
8-40 A., and oxyfluomolybdate 9-10 A. The results closely resemble 
those for the chlorostannate. In oxyfluomolybdate oxygen and 


fluorine atoms are taken as crystallographically equivalent. . 
G. M. B. 


Electrical Conductivity of Rock Salt Crystal. D. von 
SEELEN (Z. Physik, 1924, 29, 125—140).—The electrical conduc- 
tivity of natural rock salt crystals has been determined at tem- 
peratures from 15° to 500°. No experiments were made on 
chemically pure single crystals, and the material used could only 
be regarded as presenting roughly a crystal lattice structure. The 
conductivity varies with different specimens, with the direction of 
the current in relation to the crystal axes, and with the thickness of 
the layer. At low temperatures, it is very small. The results 
are affected to a slight extent by a dielectric polarisation, and after 
long passage of the current electrolytic polarisation is observed. 
Ohm’s law is valid up to differences of potential of 200 volts. 
Transport measurements show that the conduction is electrolytic 
and that the current is carried solely by the sodium ion. The 
sodium separated at the cathode rapidly changes into hydroxide 
and carbonate, or bicarbonate. By determining the potential at 
different points inside the crystal, it has been shown that the fall 
of potential between the electrodes is not expressed by a straight 
line graph. The form of the curve does not change with the 
potential difference applied, but only with temperature. The 
effect therefore appears to be due to a variable resistance of the 
material. Charging and discharging phenomena have been studied 
and are in agreement with Maxwell’s theory. The results show 
that conduction takes place by the formation of volume charges 
and not ‘of electrical double layers. M. 8. B. 


Free-space Numbers. I. R. Lorenz and W. Herz (Z, 
anorg. Chem., 1924, 141, 304—308; cf. A., 1923, ii, 801; 1924, ii, 
520, 823).—The “free-space number,” x, is calculated by sub- 
tracting the “ filled-space number,” y, from unity. Since y has 
been determined for a great number of compounds, the values of x 
have only to be tabulated; the figures obtained vary from 0-3601 
for bromobenzene to 0-5401 for ethylene. 8. I. L. 
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Hardening Phenomena in Metals as Revealed by X-Rays. 
E. ScuresBoip (Z. Metallk., 1924, 417—425, 462—480).—A critical 
discussion and review of the work and theories of previous inves. 
tigators on the effect of cold work in hardening metals and the use 
of X-rays in revealing the changes undergone by meta!s during 
plastic deformation is given and the opinion expressed that no 
satisfactory theory which will account for all the known facts of 
the mechanism of the hardening of metals by cold work has yet 
been advanced. Laue and Debye-Scherrer réntgenograms show 
that plastic deformation takes place as the result of pure translation 
of the crystals in an orderly geometric manner along slip or twinning 
planes combined with bending or tearing of the individual crystal 
grains, and, by observing the symmetry of the diagrams, it is 
possible to tell approximately the extent and nature of the deform- 
ation which the metal has undergone, as the symmetry of the 
figures is greater the severer the deformation. [Cf. B., 1925, 103.] 

A. R. P. 


Structure of Metals and its Physical Investigation. J. 
CzocHRALSKI (Z. Metallk., 1925, 17, 1—11).—A description is 
given of an attempt to elucidate the phenomena that occur during 
the deformation of a metal by investigating the behaviour of a 
single crystal of aluminium during distortion. Specimens in the 
shape of round or square rods exhibited after twisting about the 
long axis and after coiling characteristic reflection figures when 
polished and etched, the shape of the figures depending to a great 
extent on the deformation the metal had undergone. Laue photo- 
grams also showed this, but not nearly so clearly. A single crystal 
of aluminium twisted through 360° and again twisted back to its 
original shape gave almost the same Laue photogram as the original, 
but the star-like design was not so strongly marked and a polished 
and etched section showed the presence of twinned crystals along 
the boundaries of the specimen; annealing at 620° caused complete 
recrystallisation. From his results, the author expresses the 
opinion that Polanyi’s theory of the deformation of metals by the 
translation and parallel] movement of the crystals does not agree 
with all the known facts. [Cf. B., 1925, 175.] A. R. P. 


Smectic Compounds and X-Rays. E. FRIEDEL (Compt. 
rend., 1925, 180, 269—271; cf. A., 1923, ii, 223; 1924, ii, 
518).—Friedel and de Broglie found that smectic compounds like 
oleates give diffraction patterns with X-rays. McBain asserted 
that the results were due to crystalline oleates. The typical 
smectic compounds, ethyl p-azoxybenzoate, ethyl p-azoxycinnam- 
ate, pass from the crystalline to the smectic condition at tem- 
perature 7’, and melt to the amorphous condition at T,. Below 
T,, normal X-ray spectra are shown, between 7’, and 7’, the results 
are of a special type characterised by equidistant planes in one 
direction. Above 7’, no spectra were obtained. For ethyl p-azoxy- 
benzoate S=19-9, C=16-2 and for ethyl p-azoxycinnamate S=23. 
A mixture of 15 parts of the former with 1 part of the latter gave 
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=20-6, C=16-2 where S and C are the distances between successive 
planes in the smectic and crystalline states, respectively (C=longest 
distance). The earlier work on solid soaps and pure oleates gave 
similar results. The only mesomorphs to show diffraction patterns 
are the smectic compounds. R. A. M. 


Determination of the Molecular Weights of Non-volatile 
Substances by the Isothermal Distillation of their Solutions. 
C. HrywakowskI (J. Chim. physique, 1924, 21, 396—399).—The 
accuracy of the microscopical method of determining’ molecular 
weights due to Barger (T., 1904, 85, 286) has been tested by experi- 
ments with aqueous solutions of carbamide and resorcinol. If a ther- 
mostat is used, the method gives results correct to 0-005 g.-mol., 
this degree of accuracy being about the same as that obtained by 
b. p. or f. p. determinations, but the microscopical method has 


the advantage of being applicable over a range of temperatures. 
W. H.-R. 


Variation of the Molecular Weights of Sodium, Potassium, 
and Tellurium with Temperature. A. Jountaux (Bull. Soc. 
chim., 1924, [iv], 35, 1607—1613).—From the previously published 
observations of other workers it is shown that sodium is monatomic 
over the temperature range 63-5—1063°; potassium is unimolecular 
near its m. p., but its complexity increases as the temperature rises. 
Tellurium is monatomic at 357° and becomes more complex at lower 
temperatures. It is diatomic at high temperatures (about 1500°). 

a. F. 


Optical Constants of Solid Cesium. J. B. NatHanson 
(Physical Rev., 1925, [ii], 25, 75—84).—The optical constants of 
cesium with reference to air are, for light of wave-length 4550— 
6800 A. (six values are tabulated), as follows: refractive index, 
0:362—0-350 (minimum, 0-321 at 5890 A.); coefficient of absorption, 
2-37—4:34; reflecting power, 0-442—0-661; principal angle of 
incidence, 55° 25’—63° 20’ ; principal angle of azimuth, 38°32’—40°6’. 

A. A, E. 


Thermoelectric Behaviour of Pure Iron at its Transition 
Points. A. Gortz (Physikal. Z., 1924, 25, 562—571).—A pure 
iron wire is heated by the passage of an alternating current. The 
wire consists of two uniform portions of different diameters, so 
chosen that when the wire is heated different modifications of iron 
may exist simultaneously in the two portions. The ratio of the 
diameters decides the particular modifications which may so exist 
for a given temperature of the thinner portion. The thermoelectric 
behaviour of the various modifications may thus be studied right 
up to the melting point. The results show that there is a big decrease 
in the thermoelectric power when iron passes from the 8 modification 
to the y modification, and an increase when y-iron changes to 8-iron, 
thus showing that the space-centred cube structure is thermo- 
electrically positive with respect to the surface-centred cube 
structure. L. F. B. 
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Molecular Heats of Vaporisation. M. PRUD’HOMME (J 
Chim. physique, 1924, 21, 461—465)—The molecular heat of 
vaporisation (LZ) at any temperature (7') may be expressed by the 
relation (1), L=KT(T,—T)/(T-—T,) where is the critical 
temperature and 7', the boiling point, both on the absolute scale, 
This relation is tested for methyl alcohol. When plotted against 
T, the value of L/K rises to a maximum at 7'=T',/2; the value of 
XK is a minimum at this point, but the minimum is flat so that 
K is approximately constant at this point, but increases greatly 
on either side. Empirically Z may be expressed by the relation 
(2), L=a(T.—T)", where, for methyl alcohol, log a=0-3381461, 
and n=0-265; the agreement between observed and calculated 
results is good to within 100° of the critical temperature. Com- 
bination of (1) and (2) shows that K may be expressed in the form 
K=(T,—T)"+.C/T, where C is a constant. The values of K at 
different temperatures are calculated for various substances; for 
nitrous oxide the value of Z calculated for the b. p. indicates that 
the substance forms unassociated molecules on the basis of Trouton’s 
Law. W. H.-R. 


Density of Oxygen. G. P. Baxter and H. W. StaRKWEATHER 
(Proc. Nat. Acad. Sci., 1924, 10, 479).—The oxygen was weighed in 
a globe of about a litre capacity in the usual manner against a 
counterpoise of similar capacity, but with increased refinements. 
The balance case was wrapped in felt ; it contained radium bromide 
to dissipate electrostatic charges, the balance room temperature 


was controlled to 1°, and the barometers were immersed in water 
at a constant temperature. The average of all the twenty-two 
experiments gave the density 1-42901 g./litre at 0°, 760 mm. of 
mercury, and sea level, latitude 45°: the g.-mol. volume is in 
consequence 22-415 litres. E. B. L. 


Properties of Pure Hydrogen Peroxide. V. Vapour 
Pressure. QO. Maass and P. G. Hieserr (J. Amer. Chem. Soc., 
1924, 46, 2693—2700).—Direct measurements of the vapour 
pressure of hydrogen peroxide are summarised by the equation 
log p=—(0-05223 x 48530) /7'+-8-843. The following constants are 
deduced: b. p. 152-1°, latent heat of evaporation, 341-5 cal., 
Trouton’s constant, 27-3, critical temperature, 459°. G. M. B. 


Hardness of Manganese Steel. C. Brnepicxs (Nature, 
1925, 115, 230).—Shavings, obtained by means of quartz or alun- 
dum, from a non-magnetic specimen of manganese steel exhibited 
ferro-magnetism, but no lines due to «-iron could be detected by 
X-ray analysis. It is nevertheless probable that mechanical stress 
causes a partial conversion of y-iron into «-iron. A. A. E. 


Property-Composition Curves of Binary Liquid Mixtures. 
L. Frank (Z. physikal. Chem., 1924, 114, 257—274).—The possi- 
bility of interpreting property-composition curves in terms of the 
van der Waals equation is considered. The properties include 
vapour pressure, boiling point, specific volume, viscosity, surface 
tension, and partial pressure, and forty-three binary mixtures have 
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been examined. It has been found that the assumption of com- 
und-formation or association can be frequently dispensed with, 
although in some cases, e.g., chloroform-ether, carbon disulphide- 
acetone, mixtures of benzene with methyl alcohol, ethyl alcohol, 
acetic acid, and carbon disulphide, and nearly all mixtures with 
water, satisfactory results are not obtained. The mixtures with 
water are regarded as ternary mixtures, perhaps with (H,O), and 
(H,O),, whilst almost all other mixtures for which calculated and 
experimental values do not agree contain an associated component. 
On the other hand, the boiling point-concentration curves show 
fairly good agreement between calculated and observed values in 
the case of ether-methyl alcohol and ether-ethy] alcohol, although 
the alcohols are associated, and the viscosity values also seem to 
be largely unaffected by association. The vapour pressure— 
concentration curves for methyl alcohol-ethyl alcohol give good 
agreement, a fact for which the explanation suggested is that over 
the temperature range considered (20—100°), both components 
are associated to the same extent. L. L. B. 


Determination of the Structural Composition of Alloys 
by a Metallographical Planimeter. E. P. PoLusHKin (T7'rans. 
Amer. Inst. Min. Met. Eng., Dec. 1924, 19 pages).—The structural 
composition of an alloy of two or three constituents may be deter- 
mined by planimetric measurement of the area occupied by each 
of the constituents on a few representative photomicrographs. 
This is accomplished by drawing a series of parallel lines at equal 
distances apart across the surface of the photograph so as to divide 
the constituents into a number of trapezoids, the total area of 
which is found by multiplying the distance between two succeeding 
lines by the sum of the medians of the trapezoids as measured by 
a recording planimeter. The volume occupied by a constituent of 
the alloy is then the same fraction of the total volume of the alloy 
as the area of the constituent is to the whole area of the photograph. 
If the density of each constituent is known, the weight of each 
present can be calculated and thus the composition of the alloy 
found. The apovlication of the method to the analysis of some 
bismuth alloys and of cast iron is described; the results obtained 


agree reasonably closely with those found by chemical analysis. 


Equilibrium in Solutions of the Isomorphous Salts, 
(NH,),SO,,MgSO,,6H,O, and (NH,),SO,,FeSO,,6H,O. I. 
ZWEIGLOWNA (Roczniki Chemji, 1924, 4, 331—341).—The solubilities 
of mixed crystals of these salts between 0° and 6° indicate that the 
double sulphates are miscible in all proportions and that, in chemical 
composition, the mixed crystals differ little from the solution, 
although the two component salts differ in solubility. If c, and c, 
indicate respectively the molecular concentrations of the two 
double sulphates in the solution, and x, and 2, the molecular 
proportions of the two in the mixed crystals, the values of ¢,/x 
and c,/z, are constant; from this it is inferred that the +9 al 
molecule is identical with the simple chemical molecule. T. H. P 
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Relationship between Tensile Strength, Temperature, and 
Cold-work in some Pure Metals and Single Solid Solutions, 
D. H. Inecauu (J. Inst. Metals, 1924, 32, 41—64).—The tensile 
strength of any uniform metal or alloy is a linear function of tem- 
perature (provided no allotropic or phase change takes place) up 
to a certain critical inflexion temperature beyond which the 
function is of a higher order. The critical inflection temperature 
of an alloy is that of the constituent with the lowest inflexion 
temperature; it is the limiting temperature at which a metal 
retains its properties due to cold work and is possibly influenced 
by the size and distribution of the constituents. [Cf. B., 1924, 
836.] A 


Allotropy of Glass. H. Le CuHaTELierR (Compt. rend., 1924, 
179, 718—721).—The author claims that his equation representing 
the viscosity of glass as a function of temperature (ibid., 
1924, 179, 517) and the inference that the substance exists in 
another allotropic form below 800° are confirmed by the experi- 
mental work of English (J. Soc. Glass Tech., 1924, 8, 205). Cal- 
culated values are compared with those obtained experimentally 
and a diagram indicates the points at which allotropic change 
occurs for three different types of glass. H. J. E. 


Solubility of Chlorine in Carbon Tetrachloride. G.-M. 
Scuwas and G. Hanke (Z. physikal. Chem., 1924, 114, 251—256). 
—tThe solubility coefficient, s, has been determined by measuring 
the decrease in pressure with time of chlorine in an apparatus of 
known volume connected with a very small flask containing a 
small quantity of carbon tetrachloride. The value of s is found 
to be 0-031-40-003 at 19°. The “invasion” coefficient, which is 
defined as ‘‘ the number of molecules which pass per second through 
1 cm.” of surface with 1 atm. difference between the pressure in 
the gas phase and the osmotic pressure in the solution,” is also 
determined and is given as 105=2-2+0°5 at 19°. L. L. B. 


Solubility of Yttrium Salts. M. C. Crew, H. E. STErnert, 
and B. 8S. Hopkins (J. Physical Chem., 1925, 29, 34—38).—The 
solubility of yttrium chloride, bromide, nitrate, and sulphate has 
been measured over a temperature range of 0—100°. There is no 
change in the hydration of these salts over this range. M. B. D. 


Solubilities of Calcium Soaps. G. A. Harrison (Biochem. 
J., 1924, 18, 1222—1223)—The solubilities of the calcium soaps 
of oleic, palmitic, and stearic acids in alcohol, ether, chloroform, 
acetone, benzene, xylene, and light petroleum are given. S. S. Z. 


Piezochemical Studies. XXVI. Influence of Pressure on 
Solubility in the System Naphthalene-Tetrachloroethane. 
E. Conen, W. A. T. DE Meester, and A. L. T. Morsvetp (Z. 
physikal. Chem., 1924, 114, 321—333; cf. A., 1923, ii, 746).—In the 
course of an earlier investigation (ibid., 1919, 93, 385) it was found 
that the solubility could be expressed by means of a parabolic 
curve, and the existence of a minimum solubility was suggested. 
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This point has now been further investigated, using the system, 
naphthalene-tetrachloroethane, in which the solubility is strongly 
influenced by pressure. The two following equations are used to 
express the results: (1) c=a«+$p+yp* and (2) loge=«,+ 8,p+ 
y,p", where c is either the weight per cent. with respect to solvent 
or solution, or the molecular per cent. with respect to solution. 
In all cases, equation (1) gives better results than (2), especially 
where c is expressed as percentage by weight of the solvent. It 
has not been possible, however, to decide with any certainty 
whether the solubility passes through a minimum or not with 
rising pressure. The increase of solubility amounts to 10-5% for 
a pressure increase of 250 atm. Concordant results could only 
be obtained up to pressures of about 1000 atm., probably on account 
of the great increase of viscosity of the oil at higher or 


Absorption of Vapours by Charcoal. E. Urspatn (Compt. 
rend., 1925, 180, 63—65).—The absorption of chlorine, benzene, 
and chloropicrin vapours by compressed charcoals has been inves- 
tigated. tt v is the volume of the pores, V the volume actuall 
occupied by the carbon, and & the apparent volume of the charcoal, 
V, and the “compactness ”’ c is defined asc=V/®. Increase in 
the compactness results in increased absorption in the case of chlorine, 
and diminished absorption with chloropicrin. With benzene, the 
absorption is a maximum at c=0-300 and decreases on either side. 
In the specimens examined c varied from 0:19 to 0-40. W. H.-R. 


Adsorption of Vapours by Alumina. L. A. Munro and 
F. M. G. Jonnson (Ind. Eng. Chem., 1925, 17, 88).—The adsorptive 
power of alumina depends on its state of dehydration. When the 
water content is less than 7:2%, however, the adsorptive power 
remains constant. The adsorption of gases by alumina can be 
divided into three classes. Ether, ethyl alcohol, petrol, methyl 
alcohol, and benzene are never completely adsorbed; water and 
acetic acid are completely adsorbed until the alumina is within 
about 40% of saturation; sulphur dioxide and ammonia are com- 
pletely adsorbed until the alumina has become saturated. Sub- 
stances such as acetone, esters, and organic compounds containing 
halogens are catalytically decomposed by the alumina. M. B. D. 


Adsorption of Hydrogen and Hydroxyl Ions by Charcoal. 
C. Kroxrtz (Biochem. Z., 1924, 153, 173—184).—Using a series of 
buffer mixtures of different p,, and taking the isoelectric point of 
charcoal to be that of the buffer mixture which does not change in 
reaction after adding excess of charcoal to it, it is found that blood 
charcoal has its isoelectric point at pz 7-58. An appreciable change 
in the reaction of a medium is brought about only when much 
charcoal is used and when the medium is only slightly buffered. 
The effect of therapeutic doses of charcoal on the py of the ali- 
mentary secretions is negligible. H. D. K. 


Adsorption of Nitrogen Peroxide by Silica Gel. R. C. 
Ray (J. Physical Chem., 1925, 29, 74—86).—The adsorption iso- 
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therms for nitrogen peroxide by silica gel have been determined at 
15°, 57°, 80°, and 100° at pressures varying from 11 to 490 mm. 
Gels containing between 5-16 and 4-68% of moisture have the same 
adsorptive capacity, but below these values the adsorptive power 
is considerably diminished, probably owing to an incipient fusion 
of the surface of the gel due to prolonged heating at a fairly high 
temperature. By repeated adsorption of nitrogen peroxide, the 
water is replaced by approximately the same volume of nitric 
acid and the adsorptive capacity of the gel is only slightly diminished. 
M. B. D. 


Active Charcoal. III. Spacial and Stoicheiometric Rela- 
tions of Adsorption (Chemical Complex Formation). 0. 
Rurr and E. Houtretp (Kolloid-Z., 1925, 36, 23—39; cf. A, 
1923, ii, 411; 1924, ii, 334).—The adsorption curves of gases and 
dissolved substances by alder-wood charcoal, activated by steam, 
approximate to a series of intersecting straight lines. In several 
cases, the adsorption remains constant over a wide range of con- 
centrations up to the saturation of the solution. Mercuric chloride, 
aniline, phenol, benzoic acid, fumaric acid, and, possibly, oxalic 
acid give adsorption curves with two marked changes of direction; 
the curve for thiocarbamide shows three, and those for caffeine and 
“saccharin” one such change. The adsorption curve of succinic 
acid consists of two inclined portions separated by a long interval 
of constant adsorption. With two exceptions, the breaks occur at 
points within one of the ranges 1-2 to 1-4, 2-25 to 2-6, and 4-0 to 
4-6 millimols. per g. of charcoal. The areas of a postulated uni- 
molecular layer of adsorbed substance at the same points are much 
less concordant. It is inferred that the adsorption depends on the 
number and valency of the active surface groups in the charcoal, 
rather than on the size of the adsorbed molecule. The adsorption 
curve for carbon dioxide near the temperature of condensation 
shows breaks at 2-6 and 5-3 millimols. per g. of charcoal. It is 
suggested that the activation of charcoal involves chemical changes 
at the surface and not a simple increase in surface area. Adsorption 


is regarded as a special case of molecular complex formation. 
M. C. 


Adsorption by Aluminium Hydroxide Considered as a 
Solid Solution Phenomenon. L. B. Mier (U.S. Pub. Health 
Repts., 1924, 39, 1502—1516.—The relationship of the Freundlich 
adsorption isotherm to adsorption by aluminium hydroxide is 
discussed. Precipitation of aluminium hydroxide was carried out 
in the presence of varying concentrations of negative ions (sulphate 
and oxalate), and it was found that varying adsorption of each 
ion took place dependent on the concentration of each ion present, 
thereby influencing the character of the floc formed. The total 
adsorption was practically constant at the same total negative-ion 
concentration regardless of the relative amounts of each ion present. 
The pg is an important factor. Positive-ion concentration may also 
influence the efficiency of water clarification by alum. Alum floc 
behaves as a single phase. _ CHEMICAL ABSTRACTS. 
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Adsorption from Solution from the Standpoint of Capil- 
larity. I. W. A. Parrick and D. C. Jonzs (J. Physical Chem., 
1925, 29, 1—10).—The adsorption of formic, acetic, benzoic, and 
n-butyric acids by silica gel containing 6-2°% of moisture has been 
studied in various organic solvents. In general, adsorption of a 
solute increases as its solubility in the solvent decreases. Although 
nitrobenzene increases the surface tension, nevertheless it is strongly 
adsorbed from its solution in kerosene. The adsorption isotherm 
for acetic acid-carbon disulphide was investigated over the whole 
available range of concentration. The results are explained by 
assuming that the adsorbed phase wets the adsorbent and thus 
presents a highly concave surface to the rest of the solution from 
the capillaries in the gel. This concave surface decreases the 


solubility of the solute and hence causes a phase separation. 
M. B. D. 


Sorption of Toluene and Acetic Acid and their Mixtures 
by Carbon. A. M. Bakr and J. W. McBain (J. Amer. Chem. 
Soc., 1924, 46, 2718—2725; cf. T., 1921, 119, 454).—In the sorption 
of the vapours of toluene and acetic acid by sugar carbon maintained 
at a higher temperature than the liquid, saturation values are 
found which are nearly independent of the temperature of the 
carbon: 1 g. of toluene to 8 g. of carbon and 1 g. of acetic acid 
to 6 g. of carbon. With acetic acid, however, sorption rapidly 
diminishes above 180°. The amounts of the two vapours sorbed 
are in proportion to their molecular weights if the doubled molecules 
of the acetic acid are taken into account. When solutions of 
toluene and acetic acid are employed, the results agree with the 
conception that the two substances can replace each other in the 
adsorbed film. These absolute determinations of sorption agree 
with the ordinary relative measurements in which “ positive sorption” 
of acetic acid is shown. G. M. 


‘‘ Weighting '’ of Silk with Stannic Chloride. F. FicnTEr 
and F. Reicuart (Helv. Chim. Acta, 1924, 7, 1078—1082).—Fichter 
and Miiller (Fdrber-Ztg., 1915, 26, 253, 274, 289) expressed the 
opinion that in “ weighting ” silk with stannic chloride the process 
begins with the formation of an additive compound of the silk and 
the stannic chloride. Eléd (Chem.-Zig., 1922, 46, 597; Koll.-Chem. 
Beih., 1924, 19, 298) doubts this. New experimental data, however, 
have confirmed the previous conclusions. Silk (Japanese, Chinese, 
Turkish, and Italian) was treated at 100° with a solution of 
anhydrous stannic chloride in anhydrous toluene; the increase in 
weight was 2-91 to 4-81%, according to the provenance of the silk, 
but in each case the proportion of stannic oxide in the ash agreed 
fairly with that calculated on the assumption that the increase in 
weight was due simply to addition of stannic chloride (51-3 to 
65:2% found, against 57-85%, calculated). 

The esters of amino-acids form additive compounds with stannic 
and titanic chlorides. Ethyl aminoacetate, for example, affords, 
when treated with stannic chloride in benzene solution, a resinous 
compound, (C,H,O,N),,SnCl,, easily decomposed by water. 


at 
m. 
me 
yer 
on 
gh 
he 
ric 
d. 
a= 
O. 
id 
n, 
al 
n- 
e, 
ic 
1; 
d 
ic 
al 
it 
i- 
h 
e 
I, 
n 
n 
Ss 
n 


ii. 194 ABSTRACTS OF CHEMICAL PAPERS. 


Titanic and stannic chlorides combine with acetic acid to form 
titanium dichloride diacetate, TiCl,Ac,, pale yellow crystals, and tin 
dichloride diacetate, SnCl,Ac,, colourless crystals, respectively. Both 
compounds are immediately decomposed by water. W. A. S. 


Dyeing Processes. IV. Influence of Particle Size on the 
Process of Dyeing. P. Rueeii and A. Fiscuii (Helv. Chim. 
Acta, 1924, 7, 1013—1018; cf. A., 1924, ii, 464).—The size of the 
particles in solutions of various dyes was measured by the rate of 
diffusion of the dyes into 4% gelatin jelly (cf. Traube and Shikata, 
A., 1923, ii, 385; Auerbach, A., 1921, ii, 680). The nine (two 
mono-, three di-, three tri-, and one tetra-) sulphonic acids of 
benzeneazo-$-naphthol used in the preceding experiments (loc. cit.) 
were compared with crystal-violet, and with six substantive dyes. 
The acid and basic dyes all diffused at approximately the same rate, 
viz., 23—31 mm. in 84 hours, but the substantive dyes diffused 
much more slowly and at varying rates. 

Certain ‘‘ union ” dyes give redder shades on wool than on cotton 
from a neutral bath. Their solutions also become somewhat redder 
on heating, the original colour returning more or less rapidly on 
cooling. Comparative experiments made with six dyes are described 
which show these phenomena. The colours of the dyed cotton and 
wool, the original dyebath and the exhausted bath (in each case) 
were all compared with one another by matching the solutions 
etc. against mixtures of standard solutions of water-blue and naph- 
thol-red O. In general, the exhausted bath was redder than 
the cotton dyed in it, but bluer than the wool. Conflicting 
results were obtained in other tests. The conclusion reached, 
however, is that the redder shades are produced by absorption of 
the smaller particles, and, indeed, are associated with the passage 
of the dyestuff into a more highly disperse form, this being also 
the explanation of the redder solution produced on heating (cf. 
Haller, Kolloid-Z., 1922, 30, 249). W. A. 8. 


Theory of Adsorption and Allied Phenomena. J. FRENKEL 
(Z. Physik, 1924, 26, 117—138).—Langmuir’s qualitative treatment 
of adsorption (Physical Rev., 1916, 8, 149) is now placed on a 
quantitative basis and an exponential formula is deduced for the 
mean time during which a gas atom remains adsorbed at a solid 
surface. From this, other relations are obtained for the layer 
density, “‘ critical reflexion temperature,” diffusion coefficient, etc. 
The theory is extended to the sublimation and dissociation of solid 
substances. S. K. T. 


Surface Tension of Sodium and Potassium Amalgams at 
the Amalgam-Benzene Interface. S. S. Buatnacar, M. 
PrasaD, and D. M. Muxerst (J. Indian Chem. Soc., 1924, 1, 
81—89).—The interfacial tensions between benzene and sodium 
and potassium amalgams of various concentrations have been 
determined at 30° by a drop-weight method. Within the range 
examined the interfacial tension varies in a linear manner with 
the concentration of the alkali metals, except for two sharp dis- 
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continuities in the case of each metal (at 0-06 and 0-27% Na and 
0-08 and 0-16°% K) which are attributed to the formation of definite 
compounds. (Cf. Hine, A., 1917, ii, 287.) G. M. B. 


Structure of Surface Films on Water. N. K. Apams (J. 
Physical Chem., 1925, 29, 87—101).—A summary is given of pre 
vious work done by the author (cf. A., 1921, ii, 488; 1922, ii, 
687; 1923, ii, 539). The forces exerted by unimolecular films 
of substances on water indicate a strong tendency of long chain 
molecules to pack closely together, side by side. This lateral 
adhesion is overcome when a suitable temperature is reached, 
which is higher, the longer the chains. There is a strong attraction 
between such groups as OH, CO,H, CO,, CH;, CN, etc., 


Molecular Orientation of the Fatty Acids. J. J. Triwxat 
(Compt. rend., 1925, 180, 280—281 ; cf. preceding abstract).—Com- 
pounds such as the fatty acids orient themselves when melted on a 
plate of glass and assume the smectic condition in which the 
molecules are parallel to one another and their extremities parallel 
to the surface of the glass. Under these conditions excellent 
X-ray reflection can be obtained. Powdered palmitic acid gives 
rise to large concentric circles corresponding with a microcrystalline 
structure (distances 3-5—4 A.). The smectic state gives small 
circles corresponding with distances of 36 A. measured both by 
transmission and reflexion. The latter method also discloses 
diffuse effects due to larger rings (3-5—4 A.). As the thickness is 
increased the influence of orientation grows less and the diffuse 
rays become more intense. The external layer is thus removed 
from the oriented part and shows the microcrystalline structure. 
The photographs resemble those of Friedel for oleates, which should 
possess not only the smectic structure but also microcrystalline 
structure in thicker layers. R. A. M. 


Phototropism in Solution. II. Optical Activity as an 
Aid to the Study of Phototrophy. B. K. Sinen (J. 
Indian Chem. Soc., 1924, 1, 45—50).—A phototropic change in 


- solutions of «-naththylaminocamphor in chloroform (cf. A., 1921, 


i, 351) has been followed by polarimetric observations during 
the exposure of the solution to direct sunlight. A large increase 
of rotation was found to accompany the development of green colour. 
The reverse change in the dark was much slower. Orange or red 
light had practically no effect. The change did not occur in any 
solvent other than chloroform, and it was prevented in chloroform 
solutions by the addition of a trace of sodium ethoxide. The results 
are tentatively attributed to the formation of a compound of the 
keto and enol modifications of the ‘‘ quinhydrone ”’ type. 
G. M. B. 


Osmotic Pressure of Electrolytes of High Molecular Weight. 
E, HamMMaRSTEN (Biochem. Z., 1924, 151, 177—180).—The freez- 
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ing-point depression shown by crystallised egg-albumin chloride 
prepared by dialysis (a) at the isoelectric point, (b) in the presence 
of hydrochloric acid followed by alkali, and (c) in the presence of 
acid at p, 3, shows that a certain number of the chloride ions are 
osmotically inactive, a fact which is attributed to the large differ. 
ence in the ionic volumes of the two constituents of the protein 
salt (cf. A., 1924, i, 1139). J.P 


Properties of Phosgene [Carbonyl Chloride] Solutions: 
Vapour Tension Curves of Aluminium Chloride Solution 
at O° and 25°. A. F. O. Germann and G. H. McIntyre (J. 
Physical Chem., 1925, 29, 102—105; cf. A., 1924, ii, 674).—The 
vapour pressure of solutions of aluminium chloride in carbonyl 
chloride has been determined by a volumetric method (cf. Germann 
and Gagos, A., 1924, ii, 861) at 0° and 25° over a range of concen- 
tration of 0—50% aluminium chloride. M. B. D. 


Uric Acid. II. Hydrotropic Action on Uric Acid. R. 
Stern (Biochem. Z., 1924, 151, 268—273).—Sodium salicylate and 
sodium 2-phenylquinoline-4-carboxylate (“ Atophan’’) have a 
marked hydrotropic action on uric acid, a 0:1% solution of 
** Atophan ” dissolving three times as much uric acid as the same 
volume of distilled water under parallel conditions. The hydro- 
tropic effect is a permanent one and is not due to a — in 
Pu- A 


Recent Advances in the Field of CoHoids. T. SvEpBERG 
(Chem. Reviews, 1924, 1, 249—275). 


Metachemistry and Metachemical Processes (A Nomen- 
clature and System of Colloids). P.D. Zacnartas (Kolloid-Z., 
1925, 36, 39—42)—It is suggested that terms such as colloid or 
dispersoid chemistry should be replaced by ‘“‘ metachemistry,” 
in order to avoid initial assumptions as to the nature of the 
materials studied. The term “ tile” is suggested for all particles 
between and E. M.C. 


Dispersoid Synthesis of Gold. II. (Preliminary Com- 


munication.) P. P. von Wemarn (Kolloid-Z., 1925, 36, 1— - 


12; cf. A., 1923, ii, 645, 869)—Gold sols prepared by the author’s 
modification of the “ formol ” method with ordinary distilled water 
have remained stable for many months. Many failures in the 
formaldehyde method have been due not to the quality of the 
water, but to impurities in the formaldehyde solutions. The 
phosphorus, glycerol, tartrate, or citrate methods give stable 
sols, although moulds may remove the gold. Temperature control 
and the use of freshly-prepared solutions are necessary to secure 
reproducible dispersoid synthesis. The factors influencing the 
size of the colloidal particles are discussed. Increased concen- 
tration of the reacting solutions leads to an increase in the mean 
size of the crystalline aggregates, accompanied by a decrease in 
the size of the individual crystals. E. M.C. 
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Influence of Excess of Reagents on the Formation of Dis- 

rsoid Solutions of Mercuric Sulphide. N. I. Morosov 
(Kolloid-Z., 1925, 36, 21—23).—The addition of sodium sulphide 
solution to an excess of mercuric chloride gives a white precipitate. 
With an excess of sodium sulphide, brown stable dispersoid solutions 
are formed. E. M. C. 


Preparation of Colloidal Elements by Photochemical 
Decomposition of their Gaseous Hydrides. I. Preparation 
of Colloidal Arsenic. L. DepE and T. Wa.truHeER (Ber., 1925, 
58, [B], 99—102).—Colloidal solutions of arsenic are readily pre- 

by bubbling purified arsine through water which is exposed 
to light of short wave-lengths. According to the dilution, these 
solutions are yellow to bluish-violet in colour. Only the most 
concentrated solutions show any tendency towards coagulation; 
more dilute solutions slowly become colourless owing to the gradual 
oxidation of arsenic to arsenious oxide. They are very insensitive 
towards electrolytes. The particles are negatively charged. The 
behaviour of the solutions towards ammoniacal silver solution, 
mercuric chloride, and alkaline copper solution proves the particles 
to be arsenic and not solid arsenic hydride. It has been observed 
incidentally that arsine reacts with antimony sulphide (e.g., of red 
rubber tube) to yield arsenic sulphide and stibine which decom- 
poses into antimony and hydrogen; the latter unites with the sulphur 
in the rubber to give hydrogen sulphide. H. W. 


Electric Synthesis of Colloids. G. Bérszson (Diss., Upsala, 
1921).—Although metallic sols produced by electrical spattering 
consist usually of (a) metallic globules of microscopic or sub-micro- 
scopic size, and (b) a truly colloidal portion, produced by con- 
densation of gaseous metal, it is possible to eliminate the former. 
Gold alcosols may remain uncoagulated for a year. Most individual 
particles are secondary particles, i.¢., they possess a structure. 
Increased viscosity of the medium causes the formation of larger 
particles. CHEMICAL ABSTRACTS. 


Metal Sols in Non-dissociating Liquids. II. Composition 
of the Disperse Phase of Nickel Sols in Benzene and Toluene. 
E. Hatscuek and P. C. L. THorne (Kolloid-Z., 1925, 36, 12—16; 
ef. A., 1923, ii, 390).—The nickel sols in benzene and toluene, previ- 
ously described, contained both positively and negatively charged 
particles. The decomposition of nickel carbonyl in boiling toluene 
in an atmosphere of hydrogen gives sols containing particles with 
negative charges and a high metallic nickel content. Solutions of 
nickel carbonyl in benzene or toluene often give a pale green precipi- 
tate of a hydrated basic nickel carbonate which is dispersed in the 
presence of 4% caoutchouc to give a positively charged colloid. 
It is believed that the nickel sols described previously consist of 
the oxidation products of nickel carbonyl, held on caoutchouc 
particles and carrying charges only in the outermost layers, with a 
corresponding difference of composition which is too small to be 
detected by analysis. The behaviour of organosols is not neces- 
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sarily simpler than that of hydrosols. An apparatus is described 
by means of which it is possible to maintain a steady stream of 
nickel carbonyl] for several hours without attention. E. M. C. 


Electrolyte-free, Water-soluble Proteins. III. Salt-Pro- 
tein Compounds (ZnCl,). I. W. Pav and M. Scu6n (Biochem. 
Z., 1924, 153, 253—284).—The authors have examined the com. 
pounds which are formed when a solution of pure zinc chloride is 
added to solutions of serum-albumin, gelatin, and ovalbumin 
freed from alkali— and acid—protein compounds by prolonged electro- 
dialysis. All three proteins form reversible compounds with zinc 
chloride. In the case of serum-albumin, electrometric determin- 
ations of free chloride ions show that about twice as much chlorine 
is bound to the protein as would be inferred from the conductivity 
measurements, indicating that complex ions containing bound 
chlorine assist in carrying the current. Serum-albumin and gelatin 
behave, on the whole, similarly towards zinc chloride, both in the 
conductivity changes following the addition of varying quantities 
of this salt and in the mobility of the ions in the mixed solutions. 
In such solutions serum-albumin and gelatin migrate chiefly toward 
the cathode. Over a certain range of zinc chloride concentration, 
which range increases with the dilution of the serum-albumin, 
heat coagulation of this protein is prevented. Ovalbumin, in 
presence of this salt, differs from the other two proteins examined, 
both in its conductivity relations and in the changes found in the 
ionic mobility. In an electric field it moves in the opposite direc- 
tion to serum-albumin, and shows no zone of insusceptibility to 
heat coagulation. H. D.K. 


Quantitative Filtration as a Method for the Analysis of 
Dispersoids. Wo. Ostwatp (Kolloid-Z., 1925, 36, 46—55).— 
Curves which show the connexion between the volume of filtrate 
and the time of filtration under constant pressure, serve to char- 
acterise suspensions of clays, soils, precipitates, etc., and to illustrate 
the changes in the structure of precipitates produced by different 
methods of preparation, by flocculation and ageing. nines 


Action of Silver Sol on Arsenious Sulphide Sol. H. 
FreunpDuiIcH and F, Moor (Kolloid-Z., 1925, 36, 17—21; cf. A., 
1921, ii, 494)—A mixture of silver and arsenious sulphide sols 
undergoes in the dark a change of colour from golden-brown through 
greenish-brown to lilac, and, with exposure to light, through green 
to a golden-yellow. Both changes are prevented in the presence 
of a gelatin gel. The reaction in the dark is regarded as a direct 
interaction between the particles of the two sols. The secondary 
change under the action of light is purely chemical and involves 


oxygen, with the probable formation of a silver eae Q 


Stability of Dispersoid Silver Solutions. P.P.von WEIMARN 
(Kolloid-Z., 1925, 36, 55; ef. A., 1923, ii, 645; this vol., ii, 
196).—Dispersoid silver solutions prepared by the author’s modific- 
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ation of the formaldehyde method have remained stable for a 
year. E. M. C. 


Physical Chemistry of the Globulins. VI. Alteration of 
Globulin by Heat. M. Avotr (Koll.-Chem. Beihefte, 1925, 20, 
288—318; cf. A., 1923, i, 396; 1924, i, 101; ii, 728, 831).—By 
heating globulin suspensions in water at 100°, the solubility in 
alkali was reduced to }, in hydrochloric acid to ,};, and in neutral 
salt solutions to jj, of that of the unheated globulin. The com- 
bination of heated globulin with base increased with the concen- 
tration of the latter. The heated globulin combined with 27 times 
as much acid as the unheated, and observations on cataphoresis 
showed that the acid was really in molecular combination. The 
solubility in salt solutions was greatest for salts with tervalent 
ions. Solutions containing an excess of globulin in acid or alkali 
showed, after heating, no change in combining power or in solu- 
bility. Globulin in neutral salt solutions coagulated on heating, 
with no essential change in conductivity or hydrogen-ion concen- 
tration. Solutions in salts of tervalent ions underwent no change 
on heating. KE. M. C. 


Vanadium Pentoxide Sol. I. Streaming Anisotropy. H. 
FREUNDLICH, F. STaPELFELDT, and H. ZocuEr (Z. physikal. Chem., 
1924, 114, 161—189; cf. A., 1922, ii, 102; 1923, ii, 514).— 
The double refraction and dichroism (together called streaming 
anisotropy), which occur on the streaming of vanadium pentoxide 
sol, have been quantitatively studied, and the influence of age and 
concentration of sol, of the velocity of flow, and the temperature 
has been determined. The sol flowed through a tube with rect- 
angular cross-section, and a polarisation spectrometer with a half- 
shadow apparatus was employed for the measurements. The source 
of illumination was the green light of the mercury lamp. It was 
found that the anisotropy is strongly influenced by the age of the 
sol. Ina freshly-prepared sol it is zero; it increases continuously 
with time, and finally reaches a maximum. The velocity of ageing, 
at constant streaming velocity and temperature, is given by the 
equations dA/dt=k,(A,,—A)? and dI'/dt=ky(t,,—T)*, where A is 
double refraction andT dichroism. The magnitude of the velocity of 
ageing is very sensitive to the presence of impurities, arising from 
the ammonium vanadate used for the preparation of the sol. The 
influence of arsenic acid is specially marked. The relation between 
the velocity coefficients and the temperature is given by the Arrhenius 
equation log, k=—A/T'+B in which the constants A have 
values of over 10,000, and the temperature coefficient for 10° is 
about 4: If a sol which has reached the limiting value is diluted, 
the anisotropy at first decreases in proportion to the dilution. 
The rate of decrease then slowly diminishes, and finally a new 
limiting value is reached. This behaviour probably depends on 
the fact that some of the colloid particles, which cause the double 
refraction, are in a state of true solution. The anisotropy increases 
with the velocity of flow. With fresh sols, the increase is regular, 
but with old sols, a limiting value is reached. For the same sol 
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at different ages, a series of curves is obtained. A similar series 
is obtained if the ageing is followed at a different temperature and 
concentration, or with another sample of the starting material 
(ammonium vanadate), or even with a different method of prepar- 
ation of the sol. With rising temperature, the anisotropy diminishes, 
the influence of temperature being practically linear, and greater 
for fresh sols than for old. It is found that the double refraction 
of the sol corresponds, within the limits of error, to that of the 
vanadium pentoxide contained in it. The absolute value of the 
double refraction is 1-7. 


Vanadium Pentoxide Sol. II. The Vortex Cross. H. 
FREUNDLICH, F. StaPELFELDT, and H. ZocueEr (Z. physikal. Chem., 
1924, 114, 190—207; cf. preceding abstract).—An investigation 
of the so-called vortex cross of vanadium pentoxide sol, which is 
formed when the sol is rotated between two cylindrical walls and 
observed between crossed Nicols. Four minima of brightness are 
to be seen, giving the appearance of a dark cross, of which the - 
arms form with the direction of polarisation an angle depending 
on the experimental conditions. The angle has been measured, 
and found to be independent of the thickness of the liquid layer 
and the concentration of the sol. It increases rapidly with in- 
creasing velocity gradient and increasing age of the sol, and 
decreases with rise of temperature. The increase of the vortex 
angle y with age has been followed, and it is found that the velocity 
of ageing is given by the equation dy/dt=k,(y,,—y)*?. The angle 
measured in the slowly changing fresh sol has the value 45°, whi 
y.. approximates to 90°. If the increase of W) with temperature is 
considered, the influence of temperature on the growth of the 
angle with age is given by the Arrhenius equation. The temper- 
ature coefficient for 10° is about 2-3. The behaviour of the vortex 
cross is best explained in terms of the elasticity of the sol. 
The elastic deformation of the sol elements is small in fresh solutions 
and with small velocity gradient (cf. Schwedoff, J. Physique, 
1892, [3], 1, 49). It behaves like that of a rigid body, and the 
cross angle is 45°. When the velocity gradient is great, and as 
the sol ages, it approaches 90°. According to this, the cross angle 
is identical with the angle of maximum deformation; and the 
direction of maximum deformation corresponds with the direction of 
the velocity gradient. The colloid particles do not, therefore, 
arrange themselves along the stream lines, owing to the friction 
between adjacent liquid layers of different velocities, but place 
themselves in the direction of maximum deformation. y in 
old sols and with high velocity gradients does this direction prac- 
tically coincide with the direction of flow. L. L. B. 


Birefringency in Colloids. A. Frey (Koll.-Chem. Beih., 
1925, 20, 209—243; cf. Wiener, A., 1911, ii, 557).—Lyophilic 
colloids in which the particles, themselves isotropic, are of elongated 
shape show positive birefringency, whilst with tabular particles 
the birefringency is negative, in accordance with Wiener’s theory. 
The same principle applies when elongation or flattening is mechanic+ 
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ally imparted to spherical particles such as those of gelatin. With 
lyophobic colloids, on the other hand, birefringency is due to 
orientation of the anisotropic (crystalline) particles, as in vanadium 
pentoxide sols; here Nigeli’s theory satisfactorily accounts for the 
phenomena. Colloids which form gels but not sols, eg., animal 
tissues, starch, and cellulose, stand in an intermediate position : 
their particles are anisotropic, so that small deformations have 
little effect on the birefringency. W. A. C. 


Birefringency and Dichroism in Dyed Gels. H. NEUBERT 
(Koll.-Chem. Beih., 1925, 20, 244—272).—Thin strips of collodion 
and denitrated collodion and threads of cellulose acetate were 
dyed, and thereby made dichroic, with (a) Congo-red, which 
increases the birefringency of the colloid, and (6) methylene-blue, 
which decreases it. For a given wave-length the same change in 
birefringency is brought about by equal amounts of dye, inde- 
pendent of the intrinsic birefringency of the colloid. Exactly 
the same change is brought about when an equal thickness of the 
dye itself, e.g., on a glass plate, is. rendered dichroic by mechanical 
stress. Colloids dyed with Prussian-blue show no dichroism and 
no change in birefringency. W. A. C. 


Permeability of the Copper Ferrocyanide Membrane to 
Acids, and the Action of Protoplasm as an Ultrafilter. R. 
CoLLANDER (Koll.-Chem. Beih., 1925, 20, 273—287; cf. A., 1924, 
ii, 154)—The rapidity of diffusion of organic acids through a 
copper ferrocyanide membrane is approximately inversely propor- 
tional to the molecular volume of the acid. The diffusion of strong 
mineral acids is largely determined by the volume of the anion. 
Earlier workers (e.g., Walden, A., 1892, ii, 203) confused an exchange 
of hydrogen ions with rapidly diffusing cations for a true diffusion 
of acid. Thus a potassium ferrocyanide solution becomes strongly 
acid when in contact with a copper sulphate solution containing 
citric acid, but a copper sulphate solution becomes only slightly 
acid when the citric acid is added to the potassium ferrocyanide. 
Only traces of citric acid diffuse in both cases, but the potassium 
ion diffuses through the membrane more rapidly than the copper 
ion. The high permeability of protoplasm for water and oxygen, 
the more rapid diffusion of formamide compared with acetamide, 
and the relative permeability for ions suggest that the permeability 
of protoplasm for lipoid-insoluble substances is determined by an 
ultra-filtration process. E. M. C. 


Absorbent Power of Agar-Agar. J. Errront (Compt. rend., 
1925, 180, 29—33).—The absorptive power of agar-agar in contact 
with 0-1N-hydrochloric acid depends on the mineral content, and 
when all mineral matter is removed no absorption of acid takes 
place. The absorption of alkali is not so greatly affected by the 
presence of mineral matter; the absorption is due to the formation 
of a neutral salt which is stable only in the presence of excess of 
alkali. In the absorption of acid only the hydrogen ion enters the 
agar pulp. Agar-agar containing mineral matter will absorb copper 
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sulphate from solution owing to double decomposition between the 

latter and the alkali metal of the organic acid. Similar absorptive 

properties are shown by pulps of beetroots, turnips, and apples. 
W. H.-R 


Adsorption and Osmotic Phenomena in Gels. T. Tomrra 
(Biochem. Z., 1924, 153, 335—357).—The adsorption of various fatty 
acids and alcohols, of urethane and of diethylamine from their 
aqueous solutions by certain gels, and the swelling produced by 
the action of these solutions on such gels were studied. Gelatin, 
egg-albumin, agar, sodium cholate and silicic acid gels, and mixed 
gels containing gelatin and lecithin, egg-albumin and egg-yolk, 
were used. Comparative experiments on these gels, with and 
without the addition of lecithin, point to the conclusion that sub- 
stances with a relatively small effect on the surface tension (acetic 
acid, urethane, or even butyric acid) enter the gels almost entirely 
through the aqueous phase, whilst substances with greater effect 
on surface tension (octyl alcohol, n-octoic acid) enter mixed gels 
both by the aqueous and the lipoid phase. If certain colloids, 
such as peptone, albumin, and acid dyes, are added to the solutions 
of fatty acids, and the mixed solutions brought into contact with 
gels, a surface membrane is produced which does not prevent the 
entry of fatty acids but which interferes markedly with the swelling 
of the gel. H. D. K. 


Density and Hydration in Gelatin Sols and Gels. T.Svep- 
BERG (J. Amer. Chem. Soc., 1924, 46, 2673—2676).—The contrac- 
tion which always accompanies the hydration of gelatin, as measured 
in a dilatometer, amounts to 54 cub. mm. per gram of dry gelatin 
in water at 35°. The contraction is diminished considerably in 
presence of strong acids and alkalis, the first traces of these having 
relatively the most marked effect. Weak acids and alkalis, and 
salts or non-electrolytes have no effect. The contraction increases 
with falling temperature, no discontinuity occurring when the 
temperature passes into the region of gel formation. G. M. B. 


Determination of Distribution of Size of Particles in 
Emulsions. E. O. Krarmer and A. J. Stamm (J. Amer. Chem. 
Soc., 1924, 46, 2709—2718).—The rate of accumulation of a rising 
disperse phase in the upper layer of an emulsion is determined by 
observing the movement of the level of liquid in a slanting capillary 
side-tube due to the fall of density in the upper layer by which it 
is balanced (cf. Ostwald and Hahn, A., 1922, ii, 205). Distribution 
curves are derived from the accumulation curves, and the results 
with two emulsions prepared under the same conditions are shown 
to be similar. The positions of the maxima in the distribution 
curves are little affected by changes in the concentration of the 
emulsions. Potassium oleate tends to give larger drops in a 
benzene-water emulsion than does potassium palmitate, in accord- 
ance with the wedge theory of emulsification. The effect of a 
*‘ homogeniser ’’ on the degree of dispersion of benzene-in-water 
emulsions is described. G. M. B. 
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Slow Coagulation of Colloids of the First Order. K. 
JABLOZYNSKI (Roczniki Chemji, 1924, 4, 251—264).—Spectrophoto- 
metric investigation of the kinetics of the slow coagulation of 
colloidal solutions of ferric hydroxide and arsenious sulphide by 
means of potassium chloride gives results which confirm the accuracy 
of Smoluchowski’s equation, n=,)/(1+-eanpt) (A., 1917, ii, 297) and 
of the author’s equation, log tan «—log tan «,—K (this vol., ii, 35). 
For ferric hydroxide the relation between K and the concentration, 
c, of the potassium chloride is expressed approximately by the 
empirical equation, K=k,c75; the speed of the coagulation is not 
influenced by agitation of the liquid. The coefficient of coagulation 
of arsenious sulphide depends largely on the amount of hydrogen 
sulphide present in excess; this coagulation may be completely 
prevented by addition of a stabilising colloid, such as gum arabic. 

The author considers that the coagulation of colloids, whether 
rapid or slow, and whether of the first or of the second order, 
proceeds according to the two equations mentioned. T. H. P. 


Rate of Crystallisation of Undercooled Aqueous Sols. 
H. FrREvNDLIcH and F. OPPENHEIMER (Ber., 1925, 58, [B], 143— 
148; cf. Brann, A., 1918, ii, 393).—The rates of crystallisation of 
water and twenty-two aqueous sols, emulsions, or suspensions have 
been measured between —3° and —7°. They may be arranged in 
two groups, in the first of which the particles diminish the rate of 
crystallisation as dissolved substances invariably do (sols of gold, 
platinum, arsenic trisulphide, mastic, sulphur, and silicic acid, oil 
and rubber emulsions, starch and gelatin solutions). In the second 
group the particles increase the rate of crystallisation (sols of iron 
oxide, vanadium pentoxide, copper oxide, osmium dioxide, Prussian- 
blue, benzopurpurin, cotton-yellow, setocyanine, chrysophenin, 
aniline-blue, soap solution, kaolin suspension). The particles of 
the substances of the second group are non-spherical (either rodlets 
or leaflets), whereas those of the first group do not differ greatly 
from the spherical form. a We 


Oxydase-like Actions of Colloidal Silicates. H. Ora and 
M. Nona (J. Sci. Agr. Soc. Japan, 1924, No. 258, 287—290).—The 
activity of the colloidal silicates of silver, copper, cobalt, titanium, 
aluminium, manganese, zinc, magnesium, and ferrous iron, prepared 
by adding dilute sodium silicate solution to dilute solutions of the 
respective salts and examined by the indophenol reaction, decreases 
in the order given by the above series. Powdered kaolin, tale, and 
serpentine are inactive. Natural earths obtained from seven 
different areas in Japan exhibit activity, but the action is very 
weak compared with that of the above artificial colloidal silicates. 

K. K. 


Ionisation of Proteins. K. Linprerstrom-LAnG (Compt. rend. 
Trav. Lab. Carlsberg, 1924, 15, 1—29).—It is shown that the theory 
of Debye and Hiickel (A., 1923, ii, 459) leads to similar expressions 
for the adsorption of hydrogen ions by protein as are obtained 
from mass law considerations, The equations are applied to 
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Serensen’s data for the acid-binding power of egg-albumin and 
lead to the conclusion that the diameter of the protein molecule is 
3°8x10°7 cm., as compared with 2-21x10-7 cm. from osmotic 
measurements. The results suggest that the valency varies from 
0 to 9 over the range of hydrogen-ion concentration considered. 
The original paper should be consulted for details. E. M. C. 


Measurements of the Mobility of Egg-albumin at Different 
Acidities. N.D.Scorr and T. SvepBERG (J. Amer. Chem. Soc., 
1924, 46, 2700—2707).—The method previously described (A., 1923, 
i, 614) has been applied to the study of cataphoresis in sols of 
egg-albumin. The acidities were varied from py 7 down to 2-5 by 
means of buffer mixtures of sodium acetate with acetic acid and 
disodium hydrogen phosphate with citric acid. The results with 
the two buffer mixtures are generally similar, but the acetate- 
~ acetic acid mixture gives a broader region of minimum mobility, 
in which definite indication was obtained of simultaneous move- 
ment towards both electrodes. The maximum mobility observed 
was at pq, 2-93 of 21-79 x 10-5 cm./sec. towards the -—< 

G. M. B. 


Determination of the Mobility of Colloid Particles by the 
Method of Cataphoresis. A. F. Grrastmov (J. Russ. Phys. 
Chem. Soc., 1924, 54, 818—828).—The experiments were conducted 
in a specially designed apparatus, consisting of a U-tube with 
limbs of unequal diameter to overcome the disturbing effects of 
the products of electrolysis; the electrode of opposite sign to that 
of the colloid was placed in the wider limb. ‘“ Collargol” was the 
colloid used, solutions of electrolytes of conductivity equal to that 
of the colloid being placed above the colloid in each limb. From 
measurements at small velocities (1 em. per hour) it is possible to 
calculate the velocity corresponding with the initial potential 
gradient in the system and from this the mobility of the particles. 
It was found that the mobility of the particles in the limb con- 
taining the cathode is only affected by cations and in that con- 
taining the anode by anions; the mobility appears to increase 
with concentration. G. A. R. K. 


Dissociation Constants of Dibasic Carboxylic Acids and 
the Normal Potential of the Quinhydrone Electrode in 
Absolute Methyl Alcohol. L. Eprert.—(See i, 230.) 


Relation between the Equilibrium Constants in the Gaseous 
and Liquid Phases. W. Swrgnrostawskt (Roczniki Chemji, 
1924, 4, 240—250).—Theoretical. T. FP. 


Studies in the Aluminium-Zinc System. T. Tanabe (J. 
Inst. Metals, 1924, 32, 415—452).—The equilibrium diagram based 
on measurements of conductivity and thermal expansion agrees 
with Hanson and Gayler’s results, except in the y-area (cf. abid., 
1922, 27, 267). The eutectoid change, which occurs with all alloys 
containing 0-5—75% of aluminium, takes place at 270°. A study 
of the age-hardening of the alloys confirms Hanson and Gayler’s 
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results in the main; the maximum hardness is explained on a 
colloidal basis. An abnormal change of hardness takes place at 
270° with all alloys containing eutectoid; no evidence was found 
for the existence of Al,Zng. 8. K. T. 


Equilibrium in the System Gold-Zinc. P. Saupav (Z. 
anorg. Chem., 1925, 141, 325—362).—The system gold-zinc has 
been investigated by thermal and microscopic analysis, and by 
measurements of electrical conductivity, the theory of the last- 
named being developed. Solid phases of variable composition are 
divided into three classes: (1) those in which the conductivity 
isotherms show no maximum; these are simple solid solutions; 
(2) those in which the conductivity isotherms show a maximum 
which remains well-defined and unchanged in position as the tem- 
perature rises; such phases contain a definite compound which is 
stable at the temperatures concerned; (3) those in which the 
conductivity isotherms show a maximum which, with rising tem- 
perature, becomes flatter and slightly displaced; such phases con- 
tain a definite compound which gradually decomposes on heating. 
In the gold-zine system, alloys containing less than 30 at.-% of 
zine deposit on cooling a solid solution («) which, if the alloy con- 
tains more than 13 at.-%% of zinc, undergoes a transformation at 
about 400°, with the formation of a phase of variable composition 
(«,) containing the stable compound Au,Zn. At about 250°, the 
a, phase is transformed into a second form («,), which also contains 
the compound Au,Zn, but in this modification the compound is 
slightly decomposed on heating. Alloys containing more zinc 
deposit on cooling a solid solution (8), containing the stable 
compound AuZn, which forms a maximum on the freezing-point 
curve at 725°, the limits of the @ solid solution being between 38 
and 58 at.-% of zinc. Alloys containing still more zinc deposit on 
cooling a y series of solid solutions, which, on cooling, undergo 
transformations like those of the « solid solutions; y, and y, phases 
are formed which contain the compound AuZn,. At the zinc end 
of the series, a 6 phase of very slightly variable composition is 
formed, the composition corresponding closely with the formula 
AuZng, but the existence of a definite compound is not confirmed 
by the conductivity measureménts. Finally, « and ¢, series of zinc- 
rich solid solutions at zinc end of the 
series. It is not possible to detect the changes «, —>«, or y,; —> 
by thermal W. H.-R. 


Solidification of Ternary Alloys of Aluminium, Magnesium, 
and Cadmium. J. VALENTIN and G. CHAUDRON (Compt. rend., 
1925, 180, 61—63).—The ternary system aluminium—magnesium— 
cadmium has been examined. The triangular equilibrium diagram 
is characterised by six freezing-point surfaces, three lines corre- 
sponding with binary eutectics, and a ternary eutectic at 395°. 
Aluminium and cadmium are almost completely immiscible in the 
oo state, and this region of immiscibility extends for a con- 
siderable distance into the ternary alloys. The remaining five 
surfaces correspond with the primary deposition (on —e of 
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(1) the pure compound MgCd, (2) a solid solution in which the 
compound Al,Mg, is the chief constituent, and (3) solid solutions 
rich in aluminium, cadmium, and magnesium, respectively. 

W. H.-R. 


Application of the Ideal Solubility Curve to the Inter- 
pretation of Equilibrium Diagrams in Metal Systems. D.H. 
ANDREWS and J. Jounston (J. /nst. Metals, 1924, 32, 385—404).— 
The graph of log c against 1000/7 for metal solutions, where c is 
the molar concentration of the solution in equilibrium with solid 
at temperature 7’, is linear for ideal solutions, the slope being 
determined by the latent heat of fusion of the solid. Regular 
divergence from this curve indicates compound formation in the 
fused mass. The use of the curve in investigating systems not 
far from ideal is described; in these cases it can be used for inter. 
polation purposes, since it can be plotted for a pure solid phase 
from a knowledge of the m. p. and the latent heat of fusion. 
Systems showing limited solid solution give a curve which is linear 
over a certain range of concentration; outside this range deviation 
from linearity is found. 6. K. T. 


Stepwise Dissociation of Magnesium Carbonate. M. Cenr- 
NERSZWER and B. Bruzs (Z. physikal. Chem., 1924, 114, 237— 
250).—The method described by Centnerszwer and Andrusow (A., 
1924, ii, 655) has been used for the investigation of the dissociation 
of magnesium carbonate. 

For pure, anhydrous magnesium carbonate, the following dis- 
sociation steps have been established : (a) 2MgCO, —~ MgO,MgCO,+- 
CO,; (b) ; “(c) 3MgO,MgC0, 
= =4Mg0+CO,; control experiments have been performed with 
natural rhombic magnesite, which is found to decompose by the 
following stages: (a) 4MgCO, == MgO,3MgCO,+CO,; (6) 
or 
+CO,; (c) Mg0,MgCO,=—-2Mg0+CO,. The first of the dissoci- 
ation products of magnesite, the monoxytricarbonate, is meta- 
stable, and passes into the monoxymonocarbonate. L. L. B. 


Action of Sulphuric Acid on Calcium Oxalate. E. CARRIERE 
and E. Viton (Compt. rend., 1924, 179, 1402—1404).—A definite 
equilibrium is established in the reaction CaC,0,+H,SO, — 
CaSO,+H,C,0,. Increase of the concentration of the reagents 
results in a displacement of the equilibrium to the left. Excess of 
sulphuric acid leads to an almost proportional increase in the 
oxalic acid formed. With rise in temperature the yield of oxalic 
acid at first increases, is maximal at 30° and minimal at 35°, and 
afterwards increases. This minimum is connected with the maxi- 
mum solubility of calcium sulphate at this temperature. H. T. 


Double Decomposition, (NH,),B,O,-+Na,SO, — Na,B,O, 
+(NH,),SO,, in Aqueous Solution. V. U. Spore and E. 
Bovatini (Gazzetta, 1924, 54, 919—933; cf. A., 1924, ii, 477, 
478).—Solubility data are recorded for temperatures between the 
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eutectic point and the temperature at which double salt is 
formed. &. 


Double Decomposition, (NH,),B,0,-+Na,SO, — Na,B,O,+ 
(NH,),SO,, in Aqueous Solution. VI. U. Szorar, E. Bova- 
LINI, and M. Mepict (Gazzetta, 1924, 54, 934—945) Solubility 
data are recorded for temperatures between —11-02° and 38- 7s 
over this range double salt formation occurs. 7... F. 


Double Decomposition, (NH,),B,0,-+Na,SO, — Na,B,0,+- 
(NH,),SO,, in Aqueous Solution. VII. U. Ssporer and 
E. Buricuerti. VIII. U. Sporer (Gazzetta, 1924, 54, 946— 
964).—Solubility data are recorded for the region 38- 7—55-7° in 
which the salts Na,SO, and (NH,).B,0, are stable; at higher 
temperatures, loss of ammonia creates complications. 

These and previous results are shown in diagrams which serve 
to indicate a method for the preparation of borax from ammonium 
borate and sodium sulphate, which exhibits certain advantages 
over the method using sodium chloride (cf. A., 1921, ii, 580). 

The diagram given by Meyerhoffer and Saunders (A., 1899, 
ii, 410; 1900, ii, 198) is confirmed and extended, but it remains 
undecided whether, in a double decomposition complicated by the 
formation of a double sat, such a diagram is the only one possible. 


Influence of Salts on Solubility. H. von Ever and K. 
RupBere (Z. physiol. Chem., 1924, 140, 113—127). —According to 
Bjerrum (A., 1923, i, 445), the solubility of amino-acids should be 
greater in salt solutions than in water. This is shown not to be 
invariably the case. The decreases which occur may be due to a 
salting-out action on the undissociated molecule, the solubility of 
which possibly determines the total solubility of the amino-acid. 
In comparing the solubilities of ampholytes in different salt solutions 
the p, of the solution should be defined. The solubilities of amino- 
acids are usually greater in mixtures than when alone; the reverse 
is found with mixtures of leucine and tyrosine. E. 8. 


Heats of Fusion of Trinitrotoluene, ‘‘ Tetryl,’’ and Picric 
Acid. W. H. Rinkenpacu and R. E. Hatt (J. Amer. Chem. 
Soc., 1924, 46, 2637—2639).—From data obtained in the study of 
the binary systems trinitrotoluene—“ tetryl,” trinitrotoluene-picric 
acid, and “‘tetryl’’—picric acid (e.g., A., 1923, i, 909, 1193) the 
following mean values of the heats of fusion are calculated : tri- 


nitrotoluene 20-2, picric acid 20-4, “ tetryl ’’ 22-2 g.-cal. if 
G. M. B. 


Heats of Dissociation of the Oxygen and Nitrogen Mole- 
cules. A. Eucken (Annalen, 1924, 440, 111—121).—The heats 
of dissociation of oxygen and nitrogen are shown to be much larger 
than the values usually accepted, viz. 150 Cal. (cf. A., 1920, ii, 210; 
Z. Physik, 1921, 5, 440). A simple thermochemical calculation, 
which assumes Kohn’s value for the heat of vaporisation of carbon 
(cf. this vol., ii, 100), gives 352 Cal. as the lower limit in 
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the case of oxygen; calculation of the work of separation of the 
atoms in the molecule gives an upper limit of 440 Cal. for nitrogen 
and 425 Cal. for oxygen. The value of this quantity for other 
di- and tri-atomic gases is also calculated; it is approximately 
proportional to the number of pairs of electrons concerned in the 
union of the atoms, each pair corresponding with a work of separ- 
ation of approximately 80 Cal. The results agree fairly well with 
those calculated from thermochemical data. 8. K. T. 


Re-determination of the Heats of Oxidation of Certain 
Metals. J. E. Mooss and S. W. Parr (J. Amer. Chem. Soc., 
1924, 46, 2656—2661).—The heats of oxidation of a number of 
ave metals have been determined by direct measurement in a 

omb calorimeter, the completeness of oxidation being 99°, in all 
cases except that of beryllium. The mean values obtained are as 
follows : aluminium 6970, beryllium 14,879, cadmium 580, cerium 
1661, lanthanum 1641, magnesium 5996, molybdenum 1829, tan- 
talum 1373, tin 1164, tungsten 1059, and zinc 1298 cals./g. 

G. M. B. 


Thermochemical Studies on the Oximes. III. Stereo- 
isomeric Dioximes. A. DoraBiatsKka (Roczniki Chemji, 1924, 
4, 265—286).—The heats of formation of the sodium salts of 
glyoxime and methylglyoxime suggest the possibility of stereo- 
isomerisation, three stereoisomeric forms being distinguished for 
glyoxime and four for methylglyoxime. In aqueous solution each 


of these two oximes forms a mixture of stereoisomerides. Elec- 
tronic formule are suggested for the stereoisomeric oximes. 


a. 


Conductivity of Salt Vapours in the Chlorhydrogen Flame. 
8S. Katanpyxk (J. Phys. Radium, 1924, [vi], 5, 345—352).— Alkali 
halides diluted with sand to varying concentrations are intro- 
duced in finely powdered condition into the oxy- and chlor- 
hydrogen flames, and the electrical conductivity measured, using 
a hot cathode and a hot anode alternately. In general, the con- 
ductivity increases with concentration to a maximum, which is 
very pronounced with a hot cathode in the oxyhydrogen flame. 
With the chlorhydrogen flame, the conductivity is greater with 
a hot anode than with a hot cathode for the same concentration 
of salt. This may be due to greater mobility of the positive ions, 
but may result from the thermionic emission of positive ions from 
the anode, and experimental evidence is adduced in favour of the 
latter view. _C. H. D.C. 


Electrical Conductivity Measurements in Dilute Methyl- 
and Ethyl-alcoholic Solution at 0°, 25°, and 56°. P. WALDEN, 
H. Unicu, and F. Laun (Z. physikal: Chem., 1924, 114, 275— 
296; cf. A., 1923, ii, 723).—The conductivities of tetraethyl- 
ammonium picrate, tetramethylammonium chloride, diethylamine 
hydrochloride, isobutylamine hydrochloride, and the tetraethyl- 
ammonium salt of trinitroresorcinol have been measured at 0°, 
25°, and 56° in methyl- and ethyl-alcoholic solutions, down to 


A 


| 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 209 


very great dilutions—in one case, to 60,000 litres per mol. The 
authors describe a new form of conductivity cell, and methods 
for the purification of the alcohols, for which the values of x9; 
were found to be 0-15 and 0-22.10°° respectively. Tables are 
given of the conductivities at round dilutions, the values of A, 
being obtained graphically by the square-root law. L. L. B. 


Conductivity Determinations in Non-aqueous Salt Solu- 
tions. P. WaLpEN and H. Uticnu (Z. physikal. Chem., 1924, 114, 
297—319; cf. preceding abstract).—Conductivity data for solu- 
tions of neutral uni-univalent salts in methyl and ethyl alcohol, 
aqueous ammonia, nitromethane, and acetophenone, are con- 
sidered with reference to (1) the relation between conductivit 
and concentration, (2) the change of limiting conductivity with 
temperature, and (3) the mobilities of the ions (in the case of 
methyl- and ethyl-alcoholic solutions). The conclusion is reached 
that in non-aqueous salt solutions, as in aqueous, the region of 
dilute solutions is characterised by the validity of the cube-root 
formula at medium dilutions, and of the square-root formula at 
high dilutions, but that, as with aqueous solutions, the law of 
mass action is not applicable. The region of dilute solutions in 
the solvents here considered begins at some hundred litres per 
mol., whereas with water it begins at from 20 to 50 litres per mol. 

It is shown that the numerous earlier measurements giving 
evidence for the validity of Ostwald’s dilution law in non-aqueous 
solutions cannot be regarded as trustworthy. It is pointed out 
that the Hertz theory of ionic mobility, although it does not appear 
to agree with that developed by Debye and Hiickel (cf. A., 1923, 
ii, 724), nevertheless gives almost identical values of A,. It does 
not appear possible te decide experimentally between these two 
theories at the no time, and further theoretical investigation 
is necessary. New experimental data are advanced in support 
of the law A,, .7 = constant. 

Ionic mobilities in methyl and ethyl alcohol are calculated for 
temperatures between 0° and 56°. It is found that although 
the er A ions, e.g., Cl- and Na*, have a much higher speed in 
water than the polyatomic picric acid and tetraethylammonium 
ions, in organic media the mobility of these simple ions rapidly 
falls off, aiisastely becoming smaller than that of the complex 
ions. This effect can probably be explained by increasing solvation 
with decreasing dissociation constant of the medium. It is also 
shown that isomeric organic cations do not move with equal speeds, 
and that the number, nature, and symmetry of the substituents in 
the ammonium radical exercise a marked influence. L. L. B. 


Cobalt Chloride Solutions. I. C. Mazzxrrri (Gazzetta, 1924, 
54, 891—907).—The mobility of the cobalt ion at various tem- 
peratures shows that the ratio of the mobility to the fluidity of 
water at the same temperature increases with the temperature 
from 10° to about 30° and then diminishes regularly with further 
rise of temperature. This divergence from the behaviour observed 
by Johnston (A., 1909, ii, 854) with all ions except calcium and 
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lanthanum probably depends on an independent increase in the 
value of A owing to dehydration of the cobalt ion. 

The curves which show the relation between the equivalent 
conductivity (corrected for viscosity) and the concentration of 
cobalt chloride solutions exhibit, at all temperatures, a point 
of inflexion, suggesting that two distinct curves are involved. 
This behaviour is also explainable in terms of a change in the 
degree of hydration. 

The values of C~* . log 1/« (cf. Ghosh, T., 1918, 113, 449, 627, 
707, 790) differ but little from the theoretical values at high, but 
considerably at low, concentrations; as the temperature is raised, 
the agreement becomes perfect at the higher concentrations. The 
deviations are attributed to diminution of the hydration of the 
ions with increase in the concentration; hence the equivalent 
conductivity falls less rapidly than would be expected from the 
diminution in «. It seems probable that complex ions are partly 
responsible for the observed effects, increase of the transport 
numbers of the anion with increase of the concentration being 
thus explained. 


Cobalt Chloride Solutions. II. Solutions of Barium 
Chloride and of Barium and Cobalt Chlorides. C. Mazzxrrrtt 
(Gazzetta, 1924, 54, 908—918; cf. preceding abstract).—Contrary 
to what was found for cobalt chloride solutions, the values of 


C8 log 1/« for barium chloride solutions at 20° and 50° are in 
all cases less than the theoretical values. The observations point 
to hydration of the ions, the extent of which diminishes as the 
concentration increases. 

Data obtained for the conductivity and viscosity of solutions 
containing both cobalt and barium chlorides afford evidence of 
the formation of complex ions. 


The Electron in the Chemistry of Solutions and in Electro- 
chemistry. V. Ionic Reactions, the Ionisation of Metals, 
and the Osmotic Theory of the Galvanic Current. VI. 
Electrical Nature of Catalytic Phenomena. L. PIsARSHEVSKI 
(J. Russ. Phys. Chem. Soc., 1924, 54, 777—797, 798—804).— 
V.—tThe processes of electrolysis and osmosis are discussed in the . 
light of the author’s views (A., 1923, ii, 729, 730). The atoms in 
a metal are ionised to a certain extent, depending on the more 
or less pronounced electropositive character of the metal. When 
the latter is immersed in water or an aqueous solution, an equi- 
librium is established between the ions which pass into solution, 
the electrons liberated in the process, and the “ undissociated ” 
atoms. The electrolytic solution pressure therefore depends on 
two factors: the internal ionisation of the metal, and the electro- 
static attraction between the ions so produced and the solvent. 
The laws of osmosis are also readily interpreted on the basis of 
these considerations. The electrolytic potential of non-metals in 
contact with solutions containing their ions depends not only 
on their chemical nature, that is the tendency of the atoms to 
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acquire electrons, but also on the degree of ionisation of the electrode 
immersed in the solution. 

VI.—The accelerating action of ferric ions on the oxidation of 
hydrogen iodide by chlorates is explained by the fact that the 
ferric ion is positive and therefore comes more readily into contact 
with both the negative ions taking part in the reaction, thus 
facilitating the transference of an electron which constitutes the 
process of oxidation (cf. A., 1923, ii, 730). Hydrogen ions act in 
a somewhat similar manner in accelerating the interaction between 
ferric and stannous ions on account of their great mobility (due 
to absence of solvate formation). The catalytic action of platinum 
on the union of hydrogen and oxygen is also discussed and it is 
suggested that the activity of the metal depends on its capacity 
to adsorb the gases on the one hand and to ionise on the other; 
the electrons formed act on the adsorbed gases and cause combination. 
Oxidation of the surface in such metals as zine prevents their 
activity. , G. A. R. K. 


Significance of the Electrode Potential. J. HryRrovskyY 
(Chem. News, 1924, 129, 379—380).—It is contended that Butler 
(ibid., 128, 357), in criticising the author’s thermodynamic treat- 
ment of electrode potentials, wrongly identifies the pressure of 
the metallic ions over the dry metal with the concentration of 
ions in the vapour over the moist interface, and that this leads 
to an erroneous step in the cycle. C. H. D.C. 


Commutator Measurements on Polarised Electrodes. 
M. Knope (J. Amer. Chem. Soc., 1924, 46, 2613—2621).—Over- 
voltage-time curves have been obtained both for increasing and 
decreasing overvoltage, using a special form of commutator. It 
is shown that the usual commutator method of measuring over- 
voltage (cf. Newbery, T., 1914, 105, 2419) is incorrect owing to 
the fact that the overvoltage falls in a few thousandths of a second 
when the polarising current is cut off. With platinised platinum 
electrodes the hydrogen is, however, retained on the surface and 
maintains the overvoltage. By a graphical method approximate 
values for the gas concentrations on the polarised electrodes have 
been deduced. On smooth electrodes, the adsorbed hydrogen is 
present as about 0-01 of a molecular layer at low polarisations, 
approaching a molecular layer at high polarisations. G. M. B. 


Two Types of Overvoltage and the Temperature Effect. 
J. L. Brrcner, W. D. Harkins, and G. (J. Amer. 
Chem. . Soc., 1924, 46, 2622—2631)—Two types of overvoltage 
are distinguished which have hitherto been confused. That of 
type A has a negative temperature coefficient which has the same 
value for several metals, thus indicating that this is not a property 
of the cathode material, but rather of the electrolyte. Over- 
voltage of type B, on the other hand, is more stable, tends to 
appear at low current densities, and is peculiar to active metals. 
It has a positive temperature coefficient and corresponds closely 
with the single potential of the metal. The effect of stirring the 
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electrolyte, of the solubility of the cathode, and of the roughness 
of its surface are discussed, and it is pointed out that variations 
in the latter make the values of true current density impossible to 
determine. M. B. 


Effect of Pressure on Overvoltage. M. Knoset (J. Amer. 
Chem. Soc., 1924, 46, 2751—2753).—Measurements of the influence 
of pressure on the hydrogen overvoltage on platinum, lead, copper, 
and nickel confirm the results of Bircher and Harkins (A., 1924, 
ii, 88) even when the stirring is violent owing to larger current 
density and low pressure. G. M. B. 


Behaviour of Silver Iodide in the Photo-voltaic Cell. II. 
New Type of Silver Iodide Photo-voltaic Cell. A. Garrison 
(J. Physical Chem., 1925, 29, 58—67; cf. A., 1924, ii, 401)—A 
thin, transparent film of silver iodide is allowed to solidify on a 
gold plate and is immersed in a 0-1N-ammonium nitrate solution. 
The rate of rise of photo-potential is proportional] to the light 
intensity at the beginning of the illumination. For a fixed intensity 
of light, the rate of chemical change decreases as the light is made 
more nearly monochromatic for any part of the visible spectrum. 
A freshly-prepared electrode is more sensitive in the blue region, 
but after exposure in this region it becomes much more sensitive 
to red light. The author assumes that the greater the degree of 
polarity of silver iodide, the longer the wave-length of the light 
which the valency electrons absorb. A molecule having absorbed 
a quantum of energy and become polar may return to a less polar 
state by giving up part of its energy to other molecules. The 
absorption of a quantum of blue light thus increases the number 
of molecules capable of absorbing green or red light and accounts 
for the fact that previous illumination intensifies the effect of 
long wave-lengths and that the parts of the spectrum taken separ- 
ately are not additive in their chemical effect. M. B. D. 


Nitric Acid. I. Behaviour as a Nitrating fo A. 
KiEemMenc and R. ScHOLLER (Z. anorg. Chem., 1924, 141, 231— 
283).—The nitration of organic substances in solution in water 
and ether by nitric acid in presence of nitrous acid has been further 
examined. Nitration proceeds only in presence of oxides of nitro- 
gen in which the nitrogen has a valency lower than five, and is 
accompanied by oxidation, being therefore autocatalytic. The 
experimental results indicate that the velocity of nitration varies 
with the 2-5 power of nitric acid concentration; a tentative assump- 
tion of an intermediate compound, H-acid, H,N,0, [2HNO,+ 
NO, — H,N,0,] leads to the equation 
—d{HNO,] 

for the nitration velocity, RH being the material nitrated. The 
oxidising action under the same conditions is also examined on 
the basis of the formation and decomposition of H-acid; the 
oxidation of arsenious acid is represented by the cycle H,AsO,+ 
H,N,0, — H;As0,+H,N,0,; H,N,O,+HNO,— H,N,0,--HNO,, 
the latter reaction being strongly catalysed by mercury ions. The 
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velocity equations deduced from these assumptions are tested by 
observations on the nitration of methyl p-hydroxybenzoate in 
ether solution and of phenol in water; the values obtained for the 
constants are not uniform, but are held to indicate the general 
truth of the assumptions. Nitrosophenol is not an intermediate 
product in the nitration of phenol in water. Experiments on the 

ition of nitric and nitrous acids between ether and water, and 
on the conductivity of solutions of nitric acid containing nitrous 
acid, undertaken to obtain evidence of the existence of H-acid, 
gave no definite results. 

Nitration in presence of sulphuric acid, using 2 : 4-dinitro- 
m-xylene, p-chloronitrobenzene, and 4 : 6-m-xylenedisulphonic acid, 
gave excellent constants for bimolecular reactions, the constants not 
being appreciably altered by the presence of nitrous acid and lower 
oxides of nitrogen. In this solvent, therefore, there is no formation 
of the intermediate H-acid. Nitric anhydride, N,O,, reacts as 
N,0;/2, giving the same constants as nitric acid. 8. I. L. 


Oxidation of Acetaidehyde. II. L. Rerner (Z. anorg. Chem., 
1925, 141, 363—374; cf. A., 1923, i, 1176).—When solutions 
of acetaldehyde and hydrogen peroxide are mixed, heat is evolved 
owing to the formation of diacetaldehyde hydroperoxide : 
2CH,-CHO+H,0, (CH,°CHO),,H,O, (1). At 0° this compound 
is fairly stable, but dissociates rapidly on heating the solution. 
The velocity of oxidation of acetaldehyde by hydrogen peroxide 
increases with increasing concentration of aldehyde, but is little 
affected by the amount of hydrogen peroxide, provided that the 
ratio hydrogen peroxide/aldehyde is greater than 0-25:1; a la 
excess of hydrogen peroxide slightly retards the oxidation. The 
amount of acetic acid produced is usually greater than that corre- 
sponding with the hydrogen peroxide used up, and the amount of 
this excess increases with the absolute concentration, but is un- 
affected by the ratio hydrogen peroxide/aldehyde. These results 
are accounted for if the diacetaldehyde hydroperoxide produced 
in (1) combines with aldehyde according to the reaction 

(CH,°CHO),,H,O, (2). 

This second additive product is then oxidised directly by mole- 
cular oxygen to acetic acid : (CH,-CHO),,H,O,+ 0, —> 3CH,°CO,H+ 
H,O (3). The molecular oxygen required in (3) may be obtained 
either from decomposition of the hydrogen peroxide or from the air, 
and the excess of acetic acid referred to above is greatly reduced 
if oxygen is excluded from the reaction vessel. The retarding 

effect of a large excess of hydrogen peroxide is due to its reducing ~ 
the concentration of free aldehyde owing to the mass-action effect 
in equation (1). The oxidation may be regarded as an auto- 
oxidation of diacetaldehyde hydroperoxide, acetaldehyde being 
the acceptor; on the basis of the theory of Goard (A., 1924, ii, 161), 
the ainiion potentials are in the order (CH,*CHO),,H,0,> 
CH,-CHO > (CH,°CHO),,H,O,. The autocatalytic effect of acetic 
acid previously reported (Reiner, loc. cit.) is incorrect. ‘ai a 2 
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Molecular Attraction and Velocity of Reactions at Low 
Temperatures of Unsaturated Hydrocarbons. O. Maass and 
C. H. Wricut (J. Amer. Chem. Soc., 1924, 46, 2664—2673; cf. 
A., 1921, i, 761)—The freezing-point diagrams of the systems 
ethylene—hydrogen bromide and propylene—hydrogen bromide show 
that propylene molecules have a greater attraction for hydrogen 
bromide than have ethylene molecules, there being definite indication 
of compound formation in the case of propylene only. The fact 
that propylene combines in the liquid state with hydrogen bromide, 
whilst ethylene does not, is attributed to this difference in the 
respective attractions of the molecules. The velocity and the 
course of the reaction between propylene and hydrogen bromide 
have been determined at —78-2° and at 0°, isopropyl bromide 
being the main product together with a small amount of a secondary 
hexyl bromide. G. M. B. 


Activation of Atoms and Molecules and Mechanism of 
Chemical Change. N. R. Duar (Z. anorg. Chem., 1924, 141, 
1—22).—The well-known fundamental concepts of the activation 
of molecules and the radiation theory of chemical change are 
reviewed. Stress is laid on the fact that ionic reactions are very 
rapid compared with non-ionic. The similarity in mechanism 
between rise of temperature, light absorption, and catalysis is 
emphasised. Experimental observations support the view that 
if a sufficient quantity of catalyst could be added to change a 
large number of molecules from the inactive to the active form, 
or conversely, then the temperature coefficient would be smaller 
(in the case of positive catalysis), or greater (for negative catalysis), 
than for the uncatalysed reaction. The opinion is expressed that 
active nitrogen, ozone, active hydrogen, active chlorine, etc. are 
activated by light or electric discharge, and can be charged to a 
certain potential. Their activity is conditioned by the ease with 
which they can give up their charge as energy. The luminescence 
of active gases, such as nitrogen, hydrogen, oxygen, etc., and the 
appearance of radioactive excited phosphorescence, can probably 
be traced to the conversion of the active form of these substances 
into the inactive form by loss of energy. 

All slow oxidations seem to yield ions and electrons, which 
could activate the oxygen molecule. This active oxygen would 
show all the characteristics of ozone. A part would revert spon- 
taneously to the inactive form, with production of luminescence. 
This is the probable cause of the luminescence caused by the slow 
oxidation of phosphorus, the organic sulphur compounds, big 

L. L. B. 


Perchlorate Ion as Catalyst in the Electrolytic Preparation 
of Persulphuric Acid. A. MazzuccneE.i (Gazzetta, 1924, 54, 
1010—1013).—The yields of persulphuric acid prepared by the 
anodic oxidation of sulphuric acid are markedly improved by 
addition to the solution used of a small proportion of perchloric 
acid or its ammonium or potassium salt. No hydrochloric acid 
is formed under these conditions, 7.0. 
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Autocatalytic Reaction: Ferric Chloride-Sodium Thio- 
sulphate. J. Horzuta and A. Martini (Z. anorg. Chem., 1924, 
441, 23—37; cf. ibid., 1924, 140, 206).—An unsuccessful attempt 
has been made to trace the initial acceleration of the reaction 
ferric chloride-sodium thiosulphate to the autocatalytic action of 
the end products, i.e., the ferrous or tetrathionate ion. Addition 
of both ferrous and tetrathionate salts retards the reaction. The 
influence of the ferrous ion on the reaction velocity may be repre- 
sented by the equation, 

dx /dt=[k,—k',V x . (1301—21563x)] . (a—x)(b—2). 


- It was thought that the phenomenon might be due to the 
‘eatalytic action of sulphur formed by the reaction between 


hydrogen ions and sodium thiosulphate, or to the means adopted 
to stop the reaction at the required point. Both these explanations 
were, however, found to be incorrect. Investigations with the 
addition of foreign, complex anions (phosphate), and with a higher 
acidity, showed that the acceleration is probably due to a negative 
catalyst which is removed during the reaction; it is assumed to be 
the reacting ferrithiosulphate complex. L. L. B. 


Method of Producing Chemical Reactions. M. Brurzkus 
(Compt. rend., 1925, 180, 199—201; cf. Brit. Pat. 155776, 
217747).—A chemical reaction may be directed or accelerated 
by means of continuous and simultaneous variations of pressure, 
temperature, and concentration opposite to those resulting from 
the desired reaction, whereby a series of impulses is given to the 
reaction. Metals and metal oxides which catalyse gaseous reactions 
probably alter the conditions of pressure and concentration by 
differential absorption of the reacting gases, and temperature by 
rapid conduction of the heat liberated, thus preventing the re- 
versible reaction from setting in. Internal-combustion engines 
provide the best means of studying chemical reactions under such 
conditions. J. W. B. 


Synthesis of Ammonia at High Pressures. II. W.MoLpEn- 
HAUER (Chem.-Ztg., 1925, 49, 65—66; cf. A., 1924, ii, 404).—The 
author compares the results obtained by Larson and Dodge (A., 
1924, ii, 104) and by Larson (A., 1924, ii, 331) on the ammonia 
equilibrium at high pressures with those of Claude and with Haber’s 
equation. M. B. D. 


Mechanism of the Inhibition of the Catalytic Action of 
Platinum Black and Partly Reduced Nickel Oxide by 
Chlorine. M. C. Boswett and C. H. (J. Physical Chem., 
1925, 29, 11—19).—Nickel oxide on asbestos is reduced by hydrogen 
at 275° to a constant oxygen content (cf. A., 1923, ii, 231). ter 
chlorine has been introduced, the oxide content can be decreased 
by passing more hydrogen over the catalyst. When hydrogen 
and oxygen are passed alternately over platinum black at 150°, 
an equilibrium is reached when the amounts of the two gases 
converted into water each time remain constant (cf. Proc. Roy. 
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Soc. Canada, 1923, 17, 1). After poisoning the catalyst with 
chlorine, hydrogen accumulates after each successive gas treat- 
ment until it is suddenly evolved in a large amount as water. The 
poisoning is accomplished by the destruction of the surface film 
of the catalyst, thus rendering the interior oxygen accessible to 
free hydrogen. This interior oxygen is vital to the maintenance 
of the active surface film and hence of the catalytic action of the 
normal catalyst. M. B 


Theory of Catalytic Hydrogenation by Means of Platinum. 
M. BopENnsTEIN (Annalen, 1924, 440, 177—185).—The hydrogen 
layer formed on platinum immersed in a mixture of hydrogen 
and oxygen is found by electro-potential measurements to be replaced 
by a layer of oxygen when the ratio of oxygen to hydrogen in the 
gas is 3-6:2 by volume, or greater. Other evidence supports this 
conclusion. A theory of heterogeneous catalysis is proposed in 
which the valency force emerging from the surface of a catalyst 
is supposed to deform the gaseous molecules adsorbed by a surface 
in such a way that they are in a specially active state. Thus, 
hydrogen may become atomic on platinum surfaces, the nucleus of 
the atom adhering to the surface of the catalyst by virtue of its 
electron, which is held between two slightly vibrating electrons in 
the metal. It is very improbable that a peroxide of platinum is 
formed in the catalysis of electrolytic gas (cf. A., 1921, ii, 185; 
1924, ii, 724). ’ 8. K. T. 


Catalytic Action of Alumina containing Other Substances. 
A. CHarriou (Compt. rend., 1925, 180, 213—215).—The effect of 
foreign substances on the activity of alumina used as catalyst in 
the decomposition of ethyl ether (cf. Sabatier and Mailhe, A., 1910, 
i, 606) has been investigated. The least active sample of alumina 
contained 15% of calcium oxide. A sample containing 4:5% of 
the same impurity was slightly more active, and samples con- 
taining 2-5% of cobaltous oxide, 7:7% of cupric oxide, or 15% 
of phosphoric oxide were still more active. Other catalysts sub- 
mitted to examination contained 6-5% W0O,, 8% SO,, and 1% 
SO,, whilst a fourth was prepared by the oxidation of aluminium 
in presence of mercury. The activity of these was found to increase 
in the order given. When pure alumina is heated at a red heat for 
4 hour the activity falls to less than half its original value. The 
only admixture having a beneficial effect is that of blue tungsten 
oxide, W,0;; a sample, prepared by treating alumina containing 
the trioxide with hydrogen at 250°, was considerably more active 
than the pure alumina. W. A. 8. 


Reduction of Nickelous and Ferric Oxides by Hydrogen. 
A. F. Brenton and P. H. Emmett (J. Amer. Chem. Soc., 1924, 46, 
2728—2737).—The kinetics of the reduction by hydrogen of various 
specimens of nickel and ferric oxides have been examined. Reduc- 
tion of nickel oxide is auto-catalytic, proceeding mainly at the 
interface between the solid phases, whilst no autocatalysis is 
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observed in the reduction of ferric to ferro-ferric oxide, the reaction 
velocity being greatest at the start and diminishing continuously. 
These results are in agreement with Langmuir’s theory that hetero- 
geneous reactions involving a solid substance on each side of the 
equation should be “interfacial ”’ when the solids remain separate, 
but “ non-interfacial ” when solid solution occurs. Reduction of 
the nickel oxide is less rapid the higher the temperature of prepar- 
ation of the sample. At higher reduction temperatures, the 
maximum rate of reduction is greater and occurs earlier in the 
process. Water vapour retards the reaction, as does oxygen in 
the hydrogen used. The mechanism of the hydrogen-oxygen 
catalysis over nickelous oxide appears to be that of activation of 
the oxygen by adsorption or by superficial conversion into a higher 
oxide of nickel. G. M. B. 


Behaviour as Salts of Alkali Alkyls Dissolved in Metal 
Alkyls. F. Hein [with E. Perzcuner, K. Wacter, and F. A. 
Sraitz] (Z. anorg. Chem., 1924, 141, 161—227).—The alkali alkyls, 
LiEt, NaEt, KEt, LiMe, LiPh, and LiCH,Ph, dissolve in zinc 
ethyl to form solutions which conduct electricity; with increasing 
electro-positive character of the alkali metal, the molecular con- 
ductivity and m. p. of the alkyl compound rise, and its miscibility 
with the solvent falls. Since lithium ethyl does not act as a con- 
ductor either in the fused state or in solution in benzene, and since 
the molar conductivities fall sharply with dilution in some cases, 
it appears that association with the solvent and formation of 
complex ions are necessary conditions, absence of which may 
cause the.solution to remain non-conducting. Thus lithium phenyl 
conducts very little, sodium phenyl not at all, whilst lithiwm benzyl, 
LiCH,Ph, a yellow, amorphous precipitate obtained by the reaction 
between lithium ethyl and mercury dibenzyl in benzene solution, 
has the highest conductivity of the lithium alkyls examined. 
Aluminium ethyl and zinc propyl are also solvents giving con- 
ducting solvates; the associated compounds of the alkali alkyls 
with the former have higher m. p. and conductivities, with the 
latter lower, than the compounds with zinc ethyl. Dilute solutions 
of the alkali methyls in zinc methyl and aluminium methyl, and 
concentrated solutions of sodium and lithium ethyl in cadmium 
ethyl, do not conduct. 

Electrolysis of sodium ethyl dissolved in zinc ethyl gives at the 
anode a mixture of gases containing about 40% of ethylene, about 
40% of ethane, and the remainder butane, propane, and methane, 
justifying the assumption that the ethyl radical is liberated by 
the electrode. Zinc is deposited quantitatively at the cathode, 
Faraday’s law being strictly obeyed. The conductivity temperature 
coefficient is positive. The potential required is less than 0-1 volt. 
With a lead anode, lead tetraethyl is obtained quantitatively ; 
after ae a current of 0-02 amp. for 7 hours, the lead electrode 
had lost almost the theoretical weight, and the tetraethyl com- 
pound separated as an oil at the bottom of the eae = Ps 
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[Corrosion of Copper, Brass, and Zinc in Sea-water.] 
Seventh Report to the Corrosion Research Committee of the 
Institute of Metals. G. D. Brencoven and R. May (J. Inst. 
Metals, 1924, 32, 81—256).—The chief initial corrosion product 
of copper in chloride solutions is cuprous chloride which, in both 
distilkel and sea-water at the ordinary temperature, is oxidised to 
cupric chloride and cuprous oxide; in presence of sufficient oxygen, 
these are further oxidised to a basic chloride, Cu,(OH),Cl,,H,0. 
Cupric chloride does not accumulate in the water; it may attack 
the copper, causing an electrolytic corrosion in which metal is 
transferred from one part of the copper to another. The scales 
on copper exposed to sea-water were found to consist of calcium 
sulphate, cupric hydroxide (both probably forming protective 
layers), cupric oxychloride, and a basic copper carbonate. The 
scales have a much lower protective value in rapidly moving than 
in stagnant water. The corrosion of zine in sea-water results 
mainly in the formation of carbonate, hydroxide, and oxychloride; 
the two last form protective layers, which, however, are greatly 
impaired by the presence of carbon dioxide. When brass corrodes 
in cupric chloride solution, zinc chloride and copper are first pro- 
duced; the latter then redissolves to form cuprous chloride, which 
is then oxidised, in presence of sufficient oxygen, to the above- 
mentioned basic chloride. If the reaction is stopped at the first 
stage, no further corrosion takes place and copper is deposited on 
the zinc beneath the scales (‘‘ dezincification ”’); 0-02°% of arsenic 
in the brass prevents this, but iron and manganese accelerate it. 
Brass in still water is cathodic with respect to a similar specimen 
in unaérated moving water and is anodic to one in slowly moving 
aérated water, but it becomes cathodic again in rapidly moving 
aérated water. The corrosion of brass condenser tubes is also 
investigated; it is very sensitive to the presence of “ entangled ” 
air in the water. [Cf. B., 1924, 833.] S. K. T. 


Anodic Oxidation of Gold. II. Properties of Auric 
Sulphate. F. Jirsa and H. JELInEK (Chem. Listy, 1924, 18, 
251—252; see A., 1924, ii, 692). W.A.S. 


Photochemical Formation of Hydrogen Bromide and 
Velocity of Formation of the Bromine Molecule from the 
Atoms. M. Boprnstern and H. LtrKemeyer (Z. physikal. 


Chem., 1924, 114, 208—236).—The velocity of combination of © 


hydrogen and bromine in moderately intense light has been in- 
vestigated. The views which have been put forward to explain 
the phenomena of the reaction are recapitulated, and a method 
is described which allows a decision to be made between the various 
possibilities. The method consists of subjecting bromine vapour 
and hydrogen, contained in suitable concentration in a silica vessel 
with plane parallel walls, to illumination from a tungsten are lamp. 
The vessel is kept at a constant temperature over the range 160— 
218°. After each illumination, the absorption of bromine is meas 

with a spectrophotometer, from which the reaction velocity can be 
determined. e energy absorbed from the light is measured in 
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the cold vessel by means of a thermopile. It is shown that the 
measurement of the absorbed radiation (of wave-length 525, 516, 
and 504 ypu) is not affected by temperature over the range investig- 
ated. It is found that the combination of hydrogen and bromine 
takes place with a velocity which is about three hundred times as 
great as that of the reaction in the dark at the same temperature, 
and according to a law which follows from that of the dark reaction. 
By this, the velocity is determined by that of the combination of 
hydrogen with bromine atoms, existing according to the equilibrium 
Br,==2Br. In light, there is in place of the velocity of spon- 
taneous decomposition, that of the decomposition of the bromine 
molecule by absorbed light quanta. The equation for the light 
reaction therefore has the form 
+d{HBr]/dt=kv light absorbed . [H,]/(1+-[HBr]/10[Br,]) 

This is derived in all particulars from the theory of the reaction 
in the dark. A measurement of the absorbed light quanta allows 
the velocity with which bromine atoms are formed and recombine 
to be ascertained. A comparison of the velocities in light and in 
the dark is supplied by associating the known dissociation equi- 
librium of bromine vapour with the concentration of bromine 
atoms. From this, the number of collisions can be calculated, 
and a comparison of this with the number of combinations to form 
molecules leads to the conclusion that only 1:25% of the collisions 
result in combination, independent of the total pressure of the 
oe Assen of the temperature (within the narrow range investigated). 

is result contradicts that expected from theoretical —a 


Photochemical Studies. IV. Properties of the Silver 
Gelatino-halides. A. Reycuier (Bull. Soc. chim. Belg., 1924, 
33, 550—558).—Aqueous colloidal solutions of silver chloride or 
bromide are rapidly reduced by “ metol’’-quinol developer in 
daylight. Colloidal solutions of these salts in 1% gelatin solution 
prepared in the dark slowly become rose-coloured, then grey, and 
finally black and flocculent on exposure to daylight. The developer 
has no action in the dark, but after a short period of incubation 
a med reduces the solutions on exposure to daylight. If the gelatin 
solution is prepared in the light, the reducing action of the developer 
is more rapid the greater the age of the solution, bromide solutions 
in all cases being more slowly reduced. Colloidal silver iodide 
solutions are practically unaffected by light and only very slowly 
and incompletely reduced by the developer, yielding yellow to 
brown translucent liquids. It is suggested that the action of the 
light in promoting the reducing action of the developer may be 
explained by assuming that the reduction is due to electrochemical 
action; the light reduces photochemically part of the silver 
halide to metal and this metal then becomes an anode and the 
unchanged halide a cathode, the anode being constantly depolarised 
by the. developer and the cathode progressively reduced to 
metallic silver by the hydrogen ions discharged on its — & 
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Photochemical Decomposition of Chromium Salts in the 
Presence of Organic Matter. A. Popovickt (J. Russ. Phys. 
Chem. Soc., 1924, 55, 1—6).—It is suggested that the substance 
obtained when gelatin treated with a dichromate is exposed to 
sunlight is the compound, 4Cr,0,,3CrO,; the tanning action on 
gelatin is attributed to this compound. G. A. R. K. 


Alleged Influence of Light on Electrophoresis. K. Scuaum 
and P. Frreprricu (Z. wiss. Phot., 1924, 23, 98—101).—Sols of 
metals in water and organic media, prepared according to the 
methods of Bredig and of Svedberg, and of sulphur and arsenious 
sulphide in water, and suspensions of anthracene in pure hexane 
were investigated. Practically all the sols and _ suspensions 
examined showed no difference in the migration velocity in ultra- 
violet light and in light of long wave-length. Zine hydrosol alone 
showed a small decrease in the velocity on exposure to ultra- 
violet radiation. The effect was not observed with zinc sols in 
alcohol, and is probably due to some chemical action. Electro- 

horesis of hydrosols of the silver halides is appreciably affected 

y light, which can bring about reversal of the direction of migration, 
The presence of silver oxide particles in a silver sol in water pre- 
pared by Bredig’s method can be investigated by adding gelatin 
and observing a thin preparation in the microscope with dark- 
ground illumination. If acetic acid is allowed to diffuse in, any 
silver oxide particles are rapidly dissolved. The influence of 
positive particles of silver oxide on the direction of migration in a 
negative silver sol is briefly discussed. 


Photochlorination of Aliphatic Compounds in Carbon 
Tetrachloride. J. Protnixov (Z. wiss. Phot., 1924, 23, 79— 
80).—Some of the results obtained by Benrath and Hertel (A., 
1924, i, 821) indicate a tendency for periodicity in the photo- 
chlorination, an effect which would undoubtedly be more pro- 
nounced if longer times of exposure were employed. The results, 
however, are of little value, since monochromatic light was not used, 
and the source of light was not specified. 3 


Internally Complex Beryllates. A. RosENHEIM and F, 
LEHMANN (Annalen, 1924, 440, 153—166).—The following crystal- 
line metallic salts of internally complex beryllates of some organic 
acids were prepared by dissolving beryllium carbonate or freshly- 
precipitated hydroxide in boiling solutions of alkali salts of the 
acid: salicylic acid, M,[Be(C,H,0,CO,),],eH,O, where M=K, Na, 
or 0-5Ba and «=3, M=NH, and acid, 

Be.(C 

t, ( ),H.[Be,(C,H,O,).],3H,O. With o-hydroxytoluic acid, 
two series of ‘were one, 
where M=Na and z=0, M=NH, and z=1, when freshly- . 
— hydroxide was used, and the other, M,[Be,O(C,H,03).],H,O, 
where M=NH, or K, when the hydroxide was stale. Boili ’ 
strongly alkaline solutions of pyrocatechol dissolved beryllium 
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hydroxide and gave a series of normal salts, M,[Be(C,H,0,).],eH,O, 
where M=NH,, Na, K, 0-5Ba, and z=—1, 5, 2, 1-5, respectively. 
By warming together known amounts of pyrocatechol with excess 
of hydroxide and gradually adding alkali the following polyberyllates 
were obtained : (NH,),[Be,O(C,H,0,),],5H,0 ; 

; 
where M=Na and z=20, and 
z=9. A crystalline salt, (NH,),[Be,(C,H,O,,SO,),],8H,O, and an 
amorphous product, probably a mixture, corresponding. with 
Ba[{Be,(C,H,0,,SO,).], were also prepared. Vitreous metallic salts 
of internally complex beryllates of citric acid were obtained, but 
are not described. Similar compounds are formed with poly- 
phenols, but not with polyalcohols. Boiling ethyl salicylate dissolves 
beryllium carbonate to form a complex beryllium compound. 

The beryllium in the compounds derived from salicylic and 
o-hydroxytoluic acids is scarcely precipitated at all by ammonia 
or alkali hydroxide, showing that it is present in an exceedingly 
complex state. This is probably not caused by adsorption of 
beryllium hydroxide by the salt, since the compounds are repro- 
ducible. The glycollic acid compounds are readily, and the pyro- 
catechol compounds partly, decomposed by ammonia. The 
complex beryllium tartrate and the basic acetate are considered 
to be internally complex salts of the sexavalent a 


Silicate Compounds of Cadmium. A. Duzon (Compt. rend., 
1924, 179, 769—771; cf. A., 1921, ii, 403, and previous papers).— 
Addition of silica, followed by cadmium oxide, to fused potassium 
fluoride yields a semi-crystalline product which, when heated with 
excess of potassium chloride, yields a mixture of well-crystallised 
compounds. The latter, on separation by flotation methods, 
proved to contain (a) long prismatic crystals, K,0,CdO,4Si0, ; 
(b) crystals of 2CdO,SiO, containing potassium, probably as impurity, 
and (c) yellow flattened prismatic crystals of 3CdO,Si0,. H.J.E. 


Absorption of Halogens by Mercurous Salts. I. Form- 
ation and Properties of some Complex Compounds of 
Mercury. K. G. Nark and M. D. Avasare (J. Indian Chem. 
Soc., 1924, 1, 75—80; cf. A., 1924, ii, 48).—Mercurous chloride, 
sulphate, and nitrate combine with bromine and iodine in alcoholic 
solution to yield crystalline substances which are not double salts, 
but complex compounds. Mercuric chloroiodide, HgCll, red 
crystals becoming yellow at 125°, m. p. 153°. Mercurie chloro- 
bromide, HgClBr, white crystals, subliming without melting. 
Di-iodomercuric sulphate, SO,(HgI),, red crystals turning yellow at 
143°, m. p. 248°. Tetrabromodimercuric sulphate, [SO,(HgBr),]Brg, 
white crystals, decomp. 125°, and m. p. 235° (decomp.). Dichlorodt- 
mercuric sulphate, SO,(HgCl),, m. p. 270°. Tetraiododimercuric 
nitrate, (HgNO,I),I,, red crystals turning yellow at 145—146°, 
m. p. 250°. Tetrabromodimercuric nitrate, (HgNO,Br),Br, (decomp.). 
Tetrachlorodimercuric nitrate, (HgNO,Cl),Cl,, decomp. 
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Direct Formation of Mercuric Oxychlorides. H. PéLtason 
(Compt. rend., 1925, 180, 143—145; cf. A., 1924, ii, 762).—Deter. 
minations of the concentrations of mercuric chloride in solution in 
equilibrium with the solid phases obtained from mercuric chloride 
and red mercuric oxide demonstrate the existence of three oxy- 
chlorides, HgO,2HgCl,, 2HgO,HgCl,, and 4HgO,HgCl,. The 
same products are obtained more rapidly in presence of ethyl 
alcohol. The compound HgO,2HgCl, is a white solid which is 
not produced if the temperature is above 30°, but once formed it 
is stable at 100°. G. M. B. 


Double Sulphates of Rare Earth and Alkali Metals. I. 
Lanthanum and Potassium. F. ZAmMBoNINI and G. CaRosBI 
(Atti R. Accad. Lincei, 1924, [v], 33, 301—308; cf. A., 1911, ii, 42).— 
The equilibrium between an aqueous lanthanum sulphate solution 
and solid potassium sulphate at 25° has been studied, and the 
results are represented graphically by plotting the values of 
K,SO,/H,O in the liquid phase as abscisse against those of 
La,(SO,) /K,SO, in the solid phase. Interpreted according to the 
phase rule (cf. A., 1903, ii, 473), this diagram indicates the form- 

( ) 3K, 0,,8 (monoc inic) ; (S ) 4 ? 0 
(spherical); La,(SO,),,4-5K,S0,,2H,0 
(globular). 


Double Sulphates of Rare Earth and Alkali Metals. II. 
Neodymium and Potassium. F. ZampBontni and V. CaGuioti 
(Atti R. Accad. Lincei, 1924, [v], 33, 308—313).—An examination of 
the system neodymium sulphate—potassium sulphate—water (cf. 
preceding abstract) shows that, at 25°, the following double salts 
are formed: Nd,(SO,),,K,S0,,2H,O; Nd,(SO,);,3K,SO,,2H,0 ; 

Nd,(SO,),,4K,S0,.2H,0 ; 
Nd,(SO,),,5K,80,,2H,0; (microcrystal- 
line rosettes of pink monoclinic tab ets, 3-026). W. E. E. 


Silicic Acids. II. R. Scuwarz and E. Menner (Ber., 1925, 
58, [B], 73—77; cf. A., 1924, ii, 753).—The silicic acids described 
previously (loc. cit.) have been subjected to desiccation by means 
of acetone (cf. Willstitter and Kraut, A., 1924, ii, 615). Meta- 
silicic acid loses combined water at 15°, but can be freed from 
adsorbed water by acetone at 0°. Granatic acid, H,Si,0,, which 
has now been prepared from the corresponding sodium salt, is 
also unstable at the- atmospheric temperature. Di- and tri-silicic 


acids are easily desiccated by means of acetone under widely varied . 


conditions. The dehydration curves of granatic acid and of meta- 
silicic acid at 0° are given; the existence of two further hydrates, 
12Si0,,10H,O and 12Si0,,9H,O, is rendered probable. H. W. 


Double Nitrates of Metals of the Cerium Group with 
Copper and Cadmium. G. Carospsr (Atti R. Accad. Lincei, 
1924, [v], 33, 322—326; cf. this vol., ii, 145).—The following new 
compounds are described : 2Nd(NOg)3,3Cu(NO,).,24H,0, lilac crystals, 
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@5 2-248; of the same form and obtained in the same way as the 
corresponding cerium compound; 
minute, green crystals, and 28m(NO,),,3Cu(N O3)o,24H. é, both of 
the same type as the preceding, were obtained similarly. The 
double nitrates of cadmium with cerium, lanthanum, and neodym- 
jum were prepared by evaporating the mixed solutions of the 
nitrates over sulphuric acid, at reduced pressure, below 12°. The 
following were obtained: 2La(NO,),,3Cd(NO,;),,24H,O, colourless 
tablets like those of the copper compounds, d!* 2-226; 

2.294; minute rose-coloured 
erystals of the same crystalline form as that of the lanthanum 
salt. Jantsch has observed a parallelism among the molecular 
volume curves of the double salts obtained from elements of the 
cerium group and certain members of the magnesium series of 
isomorphous elements; this is now shown to be shared by the 
curves of the double nitrates of copper and cadmium with elements 
of the cerium group. When the double salts given by the elements 
of the magnesium family with any other single metal are placed 
in order of decreasing molecular volumes, the succession, which 
has always been observed previously, is : cadmium, manganese, iron, 
copper, cobalt, magnesium, zinc, nickel. The double salts given 
by the members of this family with any one metal of the cerium 
group, however, fall into the following sequence: cadmium, man- 
ganese, magnesium, cobalt, zinc, nickel, copper. The copper double 
nitrates afford an excellent means of separating lanthanum from 
praseodymium. W. E. E. 


Reduction of Azoimide. F. Rascuia (Schwefel- u. Stickstoff- 
studien, 1924, 213—220; from Chem. Zentr., 1924, ii, 602—603).— 
Acid reducing agents such as stannous chloride and hydriodic acid 
reduce azoimide to ammonia and nitrogen. The reaction of azo- 
imide with sodium hydrogen sulphite may be represented thus : 
NaHSO,+NaN,+H,O=NH,°SO,Na+N,-+NaOH, together with a 
subsidiary reaction: 2NaHSO,+NaN,+H,O=—Na,8,0,+NH,+ 
NaOH. In the reduction of azoimide by aluminium in alkaline 
solution, hydrazine and ammonia are formed: (i) N,H+H,= 
N,+NH,; (ii) G. W. R. 

Oxidation of Azoimide. fF. Rascuic (Schwefel- u. Stickstoff- 
studien, 1924, ii, 602; from Chem. Zentr., 1924, ii, 602; cf. A., 
1906, ii, 98).—Azoimide is unattacked by potassium permanganate 
in neutral or alkaline solution. In sulphuric acid solution, a slow 
oxidation takes place: HN,~+O=N,OH. In addition, a portion 
of the azoimide appears to be oxidised to triatomic nitrogen, which 
then decomposes, yielding ordinary nitrogen molecules. Hydrogen 
hypoazide, N,OH, resembles hypochlorous acid in its properties. 
It decomposes, yielding oxygen and, probably, azoimide. By 
oxidation of azoimide in sulphuric acid or boric acid solution in 
the presence of sodium nitride, nitric acid is produced, the first 


N 
stage being the compound {!>N<O" which then takes up more 
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N 
oxygen, yielding the compound, {| >N (ON)<e, which by loss of 
nitrogen yields nitric acid. G. W. R. 


Combustion of Ammonia to Hydrazine and Di-imide. 
F. Rascuia (Schwefel- u. Stickstoffstudien, 1924, 221—224; from 
Chem. Zentr., 1924, 95, ii, 1068).—The primary reaction in the 
combustion of ammonia in oxygen is: 2NH,+0,=N,H,+2H,0, 
the di-imide at once decomposing into its elements. A small part 
of the ammonia is oxidised to hydrazine, which can be detected 
with benzaldehyde. R. B. 


Oxidation of Hydrazine and its Sulphonic Acids. F. 
Rascuia (Schwefel- u. Stickstoffstudien, 1924, 188—200; from Chem. 
Zentr., 1924, ii, 601—602).—Hydrazine may be used for standard- 
isation in acidimetry and iodometry. When a standard solution 
of hydrazine sulphate is titrated with sodium hydroxide solution, 
the following reaction occurs: 2N,H,,H,SO,+2Na0H= 
(N.H,).,H,SO,-+-Na,SO,+2H,O. After addition of sodium hydro- 
gen carbonate and starch solution, 0-1N-iodine solution is added. 
The blue coloration is obtained when four times as much 0-1N- 
iodine solution has been added as 0-1N-sodium hydroxide required 
for the first reaction. In the oxidation of hydrazine by iodine 
and by most other oxidising agents nitrogen is set free. Oxidation 
with potassium permanganate in hot sulphuric acid solution yields 
ammonium sulphate. The oxidation of hydrazinemonosulphonic 
acid and of hydrazinedisulphonic acid is also oem — 


Oxidation of Hydroxylamine. F. Rascuie (Schwefel- u. Stick- 
stoffstudien, 1924, 163—187; from Chem. Zentr., 1924, ii, 600— 
601).—When hydroxylamine is oxidised by adding it together with 
dilute sulphuric acid to potassium permanganate solution, the 
successive stages of oxidation are dihydroxyhydrazine, 

OH:HN-NH-OH; 
dihydroxydi-imide, OH-N°N-OH; nitric oxide, O:N-N°O, and a 


nitrogen tetroxide having the constitution S>NNCY, called by 


the author ortho-nitrogen tetroxide. The last compound yields 
nitric acid and nitrogen: 5N,0,+4H,O0—8HNO,+N,. Some 
nitrous oxide is also formed. Complete oxidation to nitric acid 
cannot be effected with permanganate. Hypochlorous acid can 
oxidise hydroxylamine completely to nitric acid. The oxidation 
of hydroxylamine by iodine and other oxidising agents is also 
discussed. The views of Kurtenacker and Neusser (A., 1924, 
ii, 249) are criticised. G. W. R. 


Oxidation of Hydroxylamine. II. A. Kurrenacker and 
F. WENGEFELD (Z. anorg. Chem., 1924, 144, 119—130; cf. A., 
1924, ii, 249)—The results of a number of studies of the oxidation 
of hydroxylamine by different investigators are reviewed. The 
authors’ hypothesis is preferred to that of Angeli and of Raschig, 
since the intermediate compound postulated by both these in- 
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vestigators is not known to exist. Experiments are-described on 
the oxidation of hydroxylamine by potassium dichromate in both 
acid and alkaline solution. In weak acid solution, half the hydroxy]l- 
amine is oxidised to nitric acid, the percentage of nitric oxide 
increasing, and of nitrous oxide decreasing, with decreasing acidity 
of the solution. In strong acid solution, the percentage of hydroxy]- 
amine oxidised to nitric acid sinks to about 25, the gas produced 
at the same time being pure nitrous oxide. In alkaline solution, 
the formation of nitric acid is still further reduced, the gaseous 
products being nitrous oxide and nitrogen. The oxidation of the 
hydroxylamine is complete only in weak acid solution; in alkaline 
solution it varied from 47 to 64%, and in strong acid solution was 
about 78%. Oxidation experiments were also made with mercuric 
chloride in alkaline solution. L. L. B. 


Hydroxylaminemonosulphonic Acid. F. Rascuia (Schwefel- 
u. Stickstoffstudien, 1924, 154—162 ; from Chem. Zenir., 1924, ii, 448— 
449).—Hydroxylaminemonosulphonic acid, formed according to 
the following reactions : 

(i) NaNO,+NaHSO,+S0,—HO-N(SO,Na),, 

(ii) 
is in some respects similar to, but is more readily oxidised than, 
the disulphonic acid. Its reducing properties are associated with 
the hydrogen atom which is directly linked with the nitrogen and 
not with the hydroxyl hydrogen. It can be determined titri- 
metrically by the reaction 2HO-NH:SO,Na+4I+H,O=N,0+ 
4HI-+2NaHSO,. The primary product of alkaline oxidation is 
the residue -(OH)N-SO,K, which associates, yielding potassium 
dihydroxyhydrazinedisulphonate. This yields by loss of 1 mol. 

N— 

of water an azoxy compound, O< 5 Be , which, being un- 
stable, decomposes, giving half of its sulphur as a sulphite and the 
remainder as the compound K,N,0,°SO, (potassium dinitro- 
sulphonate). G. W. R. 


Hydroxylaminedisulphonic Acid. Rascuic (Schwefel- 
u. Stickstoffstudien, 1924, 147—153; from Chem. Zentr., 1924, ii, 
448; cf. preceding abstracts)—Hydroxylaminedisulphonic acid 
yields in the cold in acid solution hydroxylaminemonosulphonic 
acid. The sodium disulphonate gives, on oxidation with alkaline 
permanganate, sodium sulphazalinate, O:N:(SO,K)., a compound 
of quadrivalent nitrogen, which by hydrolysis with potassium 
hydroxide yields potassium hydroxylaminetrisulphonate and 
potassium hydroxylaminedisulphonate according to the equation 
The 
mechanism of this reaction is discussed. G. W. R. 


Hydroxylamineisodisulphonic Acid. F. Rascuic (Schwefel- 
u. Stickstoffstudien, 1924, 132—146; from Chem. Zentr., 1924, ii, 
447; cf. preceding abstracts and A., 1906, ii, 159).—Directions are 
given for the preparation of potassium hydroxylamineisodisul- 
phonate from the corresponding trisulphonate by hydrolysis with 


L 
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a weak acid. It has the constitution NH(SO,K):O-SO,K. In 
the presence of hydrochloric acid, the —SO,K group attached to 
the nitrogen atom may be eliminated, whereby hydroxylamine- 
tsomonosulphonic acid, NH,*O-SO,H, is produced. The oxidation 
of hydroxylamineisodisulphonic acid by sodium hypochlorite is 
discussed. G. W. R. 


Hydroxylaminetrisulphonic Acid. F. Rascuie (Schwefel- u. 
Stickstoffstudien, 1924, 128—131; from Chem. Zentr., 1924, ii, 
446—447; cf. preceding abstracts).—Potassium hydroxylamine- 
trisulphonate has the constitution (KSO,),-N-O-SO,K (cf. Haga, 
T., 1904, 85, 78), which corresponds with its formation from potass- 
ium sulphite and potassium nitrosodisulphonate (obtained from 
the oxidation of potassium hydroxylaminedisulphonate) accord- 
ing to the equation 20°N(SO,K),.+H:-SO,K=OH-N(SO,K),+ 
KSO,°O-N(SO,K),. Directions are given for its preparation, 
starting from sodium nitrite and sodium hydrogen sulphite, using 
lead peroxide as an oxidising reagent in the preparation of the 
intermediate nitrosodisulphonate. G. W. R. 


Action of Sulphite, Hydrogen Sulphite, and Sulphurous 
Acid on Hydroxylamine. F. Rascuia (Schwefel- u. Stickstoff- 
studien, 1924, 225—240; from Chem. Zentr., 1924, ii, 1069).—The 
author regards the reaction, NH,-OH,HCI+H-SO,,ONa= 
NH,SO,*ONa+H,0-+HCIl, as proof of the asymmetrical constitu- 
tion of sodium hydrogen sulphite. In the presence of sulphurous 
acid, the reaction with hydroxylamine gives, besides amidosulphonic 
acid, a considerable amount of ammonium sulphate, and nitrogen 
is evolved. It is assumed that the sulphurous acid is mainly 
present in the tautomeric form, H,:SO,:0, which by replacement 
of the hydrogen atoms may yield the diamide of a persulphuric acid, 
(NH,).SO,:0, and this oxidises a further 2 mols. of hydroxylamine, 
yielding nitrogen and sulphamide, (NH,),SO,;0+2NH,-OH== 
(NH,),SO,+-N,+3H,0; the latter substence in aqueous solution 
decomposes into ammonia and amidosulphonic acid. It is calculated 
that in aqueous solution two-thirds of the sulphurous acid is present 
in the normal asymmetric form and one-third in the tautomeric 
form. The difference in constitution between hydrogen sulphites 
and monosulphites is also shown in the reaction with chloroamide, 
which in the former case yields sodium chlorosulphonate, whilst 
in the latter case amidosulphonic acid is formed. (Cf. also Schafer 
and Kohler, A., 1919, ii, 38.) R. B. 


Potassium ‘‘ Nitrososulphite '’ [Dinitrososulphonate]. F. 
Rascuie (Schwefel- u. Stickstoffstudien, 1924, 108—127; from Chem. 
Zentr., 1924, ii, 445—446).—The preparation of potassium nitroso- 
sulphite, K,N.SO,, by the action of nitric oxide on 40% potassium 
sulphite solution is described. Its properties agree with the con- 
stitutional formula of Hantzsch (A., 1895, ii, 75). It is unattacked 
by potassium permanganate in acid solution. It is oxidised by 
sodium hypochlorite in the presence of small amounts of water. 
The usual products of decomposition are nitrous oxide and potassium 


— 
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sulphate. Nitric oxide and potassium sulphite may be obtained 
from it by boiling with potassium hydroxide solution or by fusion. 
Hydrazinesulphonic acid may be obtained from it by alkaline 
reduction. The formation of potassium nitrososulphite can be 
explained by assuming, with Hantzsch, that nitric oxide before 
combination forms double molecules and also that both potassium 
atoms in potassium sulphite are joined to the sulphur atom. When 
nitric oxide reacts with potassium hydrogen sulphite the first 
product probably has the constitution NO-N(OK)SO,K, which 
then undergoes rearrangement. When nitric oxide is passed into 
potassium hydrogen sulphite solution, potassium nitrilosulphonate, 
N(SO,K),,2H,O, is formed, which decomposes on boiling, yielding 
peor hydrogen sulphate and potassium amidosulphonate. 

he reaction between nitric oxide and potassium hydrogen sulphite 
may be explained by assuming the formation of potassium nitroxyl- 
sulphonate, OH-:N-SO,K, which combines further with nitric 
oxide, yielding potassium  nitrosohydroxylaminesulphonate, 
ON-N(OH)SO,K, from which the potassium nitrososulphite, 
ON-N(OK)SO,K, is formed in alkaline solution. .In the absence 
of alkali, potassium nitrosoaminedisulphonate is formed. In the 
decomposition of potassium nitroxylsulphonate, OH-N-SO,K, hypo- 
nitrous acid and the residue, —SU,K, are first formed. From the 


latter by simple association potassium dithionate is ers ‘. 
G. W. R. 


Reduction of Oxides of Nitrogen in Presence of Sulphuric 
and Sulphurous Acids. A. GRairEe (Compt. rend., 1925, 180, 
292—294).—A quantitative investigation of the reduction of oxides 
of nitrogen with a view to elucidate the mechanism of loss of nitrogen 
in the “ lead chamber ” process. Impure nitrosulphuric acid under 
normal conditions is not reduced further than nitric oxide by agita- 
tion over mercury, so that ferrous sulphate can effect a complete 
recovery of the nitrogen products. Addition of sulphur dioxide 
and other changed conditions result in loss of nitrogen through 
reduction to nitrous oxide in the liquid phase. Mixtures of nitric 
and sulphuric acids in presence of ferrous sulphate and sodium 
sulphite have been studied. Nitrous oxide is formed by the slow 
interaction of sulphur dioxide and nitric oxide (as FeSOQ,,NO) in 
the liquid phase. Dilution increases the reduction; it is feeble 
in 35% sulphuric acid, but takes place readily at 25%. ‘The product 
of the reaction is always nitrous oxide, nitrogen having been observed 
only in traces. R, A. M. 


Nitrogen Peroxide. A. ScHaarscumMipT (Z. angew. Chem., 
1924, 37, 933—938).—Saturated aliphatic hydrocarbons are but 
slowly attacked by nitrogen peroxide, fatty acids being first formed 
and then further oxidised to oxalic acid and carbon dioxide, whilst 
the peroxide is reduced to nitric and nitrous oxides and ultimately 
to nitrogen. Branched-chain paraffins are less resistant than 
straight-chain paraffins. An apparatus is described for conveniently 
observing the reaction in a closed glass tube (which ultimately 
bursts) at temperatures up to 150°; there was no spontaneous 
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evolution of heat, but, even after the appearance of nitrogen tri- 
oxide in the tube, the mixture cooled as soon as the source of external 
heat was removed. With olefinic hydrocarbons (e.g., amylene, 
cyclohexene), there is immediate formation of extremely unstable 
isomeric nitrosates and y-nitrosites, accompanied, in some cases, 
by polymerisation products. Nitrogen peroxide, in the cold, 
converts benzene very slowly into picric acid, and toluene more 
readily into trinitrotoluene (cf. this vol., i, 123). At the same time, 
nitro-nitrite compounds are formed, which are decomposed by 
alkalis (e.g., to dinitrocresol). The various ways in which nitrogen 
peroxide reacts lead to the assumption that it occurs as an equili- 
brium mixture of three forms, viz., 

O-N:O O:N:O 

O-N:O 

W. K. B. 
Action of Nitrogen Peroxide on Metallic Copper and its 

Adsorption by Cuprous Oxide. A. KiEmMENc and A. ScHROTH 
(Ber., 1925, 58, [B], 168—175; cf. Sabatier and Senderens, A., 
1893, ii, 374; Tartar and Semon, A., 1921, ii, 336; Park and Part- 
ington, A., 1924, ii, 183).—The action of nitrogen peroxide on 
specially prepared copper at the atmospheric or somewhat reduced 
pressure gives a product in which the value of the atomic ratio 
O:N is about 3. If the gas is used under increased pressure, an 
entirely different product is obtained in which the ratio O:N is 
6-5. If nitrogen peroxide is passed several times over the same 
specimen of copper from which the adsorbed gas is removed after 
each passage, the quantity of adsorbed gas diminishes at the second 
passage and subsequently becomes approximately constant. It 
is therefore suggested that two actions occur simultaneously con- 
sisting in the adsorption of nitrogen peroxide by metallic copper 
and the oxidation of copper to cuprous oxide which also adsorbs 
nitrogen peroxide. The adsorptive capacity of the element for 
nitrogen peroxide appears to be greater than that of its oxide. 
“* Nitro-copper ” as postulated by Sabatier and Senderens (Joc. cit.) 
does not appear to exist and the other “ nitrometals ” cannot be 
regarded as chemical individuals. The adsorption isotherm of 
the system Cu,O-—NO,, passes through a maximum at about _ _ 


Hydrogen Persulphide. O. von Drenres (Annalen, 1924, 
440, 213—214).—Hypophosphorous acid solution reduces sulphur 
dioxide, both as a gas and in aqueous solution, to a, product from 
which hydrogen persulphide may be extracted with ether, a solution 
of large _eeagen of sulphur in the persulphide remaining undis- 
solved. Before the persulphide separates from the ether solution, 


crystals of monoclinic monosymmetric $-sulphur form as small, 
transparent, nacreous plates, which rapidly form tufts of mono- 
clinic needles and change to pseudomonoclinic rhombic sulphur. 
The sulphur henceforth separates in rhombic form on ” a of 


these crystals (cf. A., 1885, 1037). 
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Formation and Decomposition of Polythionates. IF. Forr- 
sTER (Z. anorg. Chem., 1924, 141, 228—230; cf. ibid., 1924, 139, 
246; Foerster and Hornig, A., 1923, ii, 23).—Besides the course 
indicated by the equation 280+H,0 —8,0,’’+2H’, t.e., by the 
formation of thiosulphuric acid, the intermediate product SO may 
lead to the production of polythionic acids by other changes, e.g., 
+ H,0, and SO+2HSO, —8,0,”+H,0, 
analogous to those known j in the: case of selenium oxide, Se0. 

S. 1. 


Formation and Decomposition of Polythionates. E. H. 
RIESENFELD (Z. anorg. Chem., 1924, 141, 109—110).—A reply to 
Foerster’s criticism (this vol., ii, 148) of Josephy’s paper (A., 1924, 
ii, 470). The constitution of the intermediate compounds in the 
formation and decomposition of polythionates is discussed. ‘ 

L. L. B. 


Preparation and Properties of Polythionic Acids. F. 
Rascuia (Schwefel- u. Stickstoff-studien, 1924, 273—304; from Chem. 
Zentr., 1924, ii, 1065—-1068).—Pentathionic acid is prepared by 
the action of hydrochloric acid on cooled aqueous sodium thiosul- 
phate in the presence of sodium arsenite; sodium pentathionate 
gradually separates on concentration of the filtrate at 35°. The 
filtrate, which still contains 12% of the sodium salt, contains 60% 
of pentathionic acid, H,S,O,, free from tetrathionic or trithionic 
acids, and is practically unchanged after 2 months. The potassium 
salt has been obtained. Pentathionic acid is oxidised to sulphuric 
acid, quantitatively by potassium chlorate and hydrochloric acid, 
slowly by acidified potassium permanganate. With sodium car- 
bonate, the pentathionate slowly deposits sulphur; under suitable 
conditions, the reaction, K,8;0,—>K,S8,0,+S, is quantitative. 
Antimony and tin, like arsenic, prevent the separation of sulphur 
on acidifying sodium thiosulphate solutions. In the presence 
of sodium dihydrogen arsenite, the decomposition Na, S,0,+- 
2HCIl —> 2NaCl+-SO,++S was reduced from 88-8 to 13% of the 
reaction, pentathionic acid being formed to the extent of 85—90%. 
The intermediate formation of a dipentathionic acid, H48,9049, is 
assumed. The author represents the formation of pentathionic 
acid in Wackenroder’s solution as being due to the condensation 
of five SO groups (cf. following abstract) arising from the reaction : 
S0,+H,S=SO0-+S-+-H,0, addition of water yielding pentathionic 
acid of the structure 


OH: SO, ‘OH 


The reaction, 280,+H,S=3SO+H,0, is excluded, 
whilst with excess of hydrogen sulphide the reaction proceeds 
smoothly according to the equation, 2H,S-+-SO,—3S+2H,0. 
Hyposulphurous acid is not formed, and the author accounts for 
the formation of pentathionic acid from sodium thiosulphate by 
uggesting decomposition to the group S:SO,, which polymerises 
to 839040. 
VOL. CXXVIII. 9 
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Potassium tetrathionate is obtained by the oxidation of sodium 
thiosulphate with cupric sulphate : 3Na,S,0,+2CuSO,=Cu,$,0,+ 
2Na,SO,+Na,8,0,, and treatment of the concentrated filtrate 
with potassium acetate. The potassium tetrathionate which 
separates is washed with alcohol. With sodium carbonate, the 
first reaction is: Na,8,0,+ 
Na,SO,+4CO,. Tetrathionate is the first stage in the preparation 
of sodium trithionate by Willstitter’s method (A., 1903, i, 543). 
Better yields are, however, obtained by the reaction Na,S,0,+- 
2NaHSO,-+2S0,=2Na,8,0,-+-H,O in the presence of sodium 
arsenite. Acid potassium permanganate oxidises two-thirds of 
the trithionate sulphur to sulphate, the remainder forming dithionic 
acid. Alkaline permanganate oxidises thiosulphate to sulphate, 
whilst sodium hypochlorite in acid solution gives partly sulphate 
and partly tetrathionate. The action of sodium sulphide on 
sodium hydrogen sulphite is in accordance with the equation 
6NaHSO,-+2Na,S=2Na.SO, +3Na,8,0,+3H,0. R. B. 


Constitution of Polythionic Acids. F. Rascuia (Schwefel- 
u. Stickstoffstudien, 1924, 305—310; from Chem. Zentr., 1924, 
ii, 1068).—The following structural formule are proposed for sodium 


tetra-, tri- it 
NaO-SO,"SO,"Na 


S:S:8 
. B. 
NaO-8 0,8 0,"ONa’ and dithionic acid, HO*SO,°SO,,0H. R. B 
Complex Chromium Ammonium Compounds. P. Riy 
and P. B. Sarkar (J. Indian Chem. Soc., 1924, 1, 91—99).—By the 
action of ammonium thiosulphate and ammonia on chromium 
hydroxide, two compounds have been prepared which are the first 
examples to be described of trinuclear chromium ammonium 
compounds: Decamminemonoaquotrihydroxydioltrichromium _ thio- 
sulphate, reddish-violet 
crystals and enneamminediaquotrihydroxydioltrichromium thiosul- 
phate, 
pinkish-violet crystals. The behaviour of these substances with 
a number of reagents is described and the arguments for the con- 
stitutions proposed are discussed. G. M. B. 


Sulphates of Quadrivalent Uranium. R. J. Meyer and 
H. Nacnop (Annalen, 1924, 440, 186—199).—Uranous sulphate 
octahydrate, U(SO,).,8H,O, is obtained by reducing a saturated 
solution of uranyl sulphate containing 2 mols. of concentrated 
sulphuric acid per mol. of crystalline salt, by Rosenhdim and Lobel’s 
electrolytic method (A., 1908, ii, 294) and either precipitating the 
solution with alcohol or evaporating at 75° or over sulphuric acid. 
Evaporation at 93—95° gives the tetrahydrate, which is also 
obtained by gradually adding concentrated sulphuric acid to the 
reduced solution between 0° and 70° until precipitation ceases. 
The precipitation of the two salts from solution depends only on 
the acidity of the latter. 

The octahydrate is converted irreversibly into the tetrahydrate 


, and penta-thionate, 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 231 


at 68° (cf. A., 1905, ii, 827). It is less soluble in 0-1N-sulphuric 
acid than in water; the tetrahydrate below 55° is more soluble, 
indicating the presence of complex ions. The solubility curves for 
the two salts in sulphuric acid solution intersect at 26°, but this 
is not a transition point. Both hydrates are stable in solution 
between 15° and 92°. Freezing-point depression measurements 
show that the tetrahydrate has twice the molecular weight of the 
octahydrate in N/8—N/32-solutions in 0-1N-sulphuric acid. 
8S. K. T. 


Iron Carbonyls. H. FreunpiicH and W. Matcnow (Z. 
anorg. Chem., 1924, 141, 317—324).—All three carbonyl compounds, 
Fe(CO),, Fe,(CO),, and Fe(CO),, when treated with sodium ethoxide 
in alcoholic solution, give red compounds soluble in water, and 
apparently hydrates; that from iron pentacarbonyl is thought to 
have the composition Fe(CO);,2H,O. The tetracarbonyl is the 
most stable, and is readily prepared from the red compounds. No 
other derivatives of the carbonyls could be obtained. Resemblances 
between the carbonyls and the chlorides of bivalent molybdenum and 
ruthenium are pointed out. i. 


Reaction between Potassamide and Salts of Cobalt and 
Iron in Liquid Ammonia. F. W. Brerastrom (J. Amer. Chem. 
Soc., 1924, 46, 2631—2636).—Potassamide acts on cobaltous thio- 
cyanate in liquid ammonia to give cobaltous amide, Co(NH,)5, which 
loses ammonia when heated above 120° to yield cobaltous nitride, 
Co,N>, a black solid almost unafiected by water. Ferrous tetra- 
amminethiocyanate, Fe(SCN),,4NH;, is obtained by the action 
of iron wire on mercuric thiocyanate in liquid ammonia solution. 
Potassamide converts this salt into a slightly impure ferrous nitride, 
Fe,N,, which is also obtainable by treating ferrous bromide with 
potassamide and then with a solution of ammonium thiocyanate. 
The action of potassamide on a number of other salts of cobalt and 
iron has been examined, but no definite products were isolated. 

G. M. B. 


Solubility of Nickel in Water containing Carbon Dioxide. 
R. Rosi (Z. angew. Chem., 1924, 37, 938—939).—Commercially 
pure nickel (Fe 0-8%, Cu 0-4%) is appreciably attacked by water 


containing carbon dioxide, nickel carbonate being formed. 
W. FT. &. B. 


Isomeric Potassium Pentachlororuthenites. A. GUTBIER 
and W. Niemann (Z. anorg. Chem., 1924, 141, 312—316; cf. 
Aoyama, A., 1924, ii, 771).—There is no ground for supposing the 
existence of a new y-form; material prepared by the method of 
Howe (A., 1902, ii, 86) is found to have the properties ascribed by 
Aoyama to the y-form, though Howe’s product was named by 
Aoyama the £-form. 8. I. L. 


Osmium Tetroxide. H. von WaARTENBERG (Annalen, 1924, 
440, 97—110).—Osmium may be obtained from alkaline solutions 
containing the tetroxide by heating with alcohol, mixing the pre- 

g* 
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cipitated hydrated osmium dioxide with sodium chloride (to prevent 
explosions) and vaporising at 150°, finally reducing in hydrogen 
for } hour at red heat. The latter operation is then repeated after 
washing. By burning hydrogen in oxygen containing osmium tetr- 
oxide, the dioxide is formed and may then be reduced to the metal. 

One hundred g. of water dissolve 6-47 g. of osmium tetroxide at 
18°; 100 g. of carbon tetrachloride dissolve about 250 g. at 20°. 
Hence the oxide may be extracted from slightly acid solutions by 
shaking with carbon tetrachloride; it may be completely removed 
from the latter solution by shaking with sodium hydroxide. Os- 
mium is precipitated from the alkaline solution, which probably 
contains HOsO; ions, by platinum saturated with adsorbed hydrogen. 
The yellow colour given with alkali solution will detect 0-001% of 
the tetroxide in aqueous solution. Water does not wet the oxide. 

The vapour-pressure curves of the solid and liquid oxide, which 
are given by log p(atm.)=—13500/4-577'+-7-83 and log p(atm.)= 
—10100/4-577'+-5-49, respectively, run parallel with the corre- 
sponding curves for water up to the critical temperature. The 
interpolated m. p. is 40-1° and b. p. 129°. The critical data are: 
t-=404-8° (surface tension data, assuming linear dependence on 
the temperature, gave 390°); v.=0-007 and p,, calculated from van 
der Waals’ vapour-pressure equation by assuming the constant 
for ‘water (an associated liquid) to hold for osmium tetroxide, 170 
atm. Application of the Edtvés rule shows the fused oxide to be 
non-associated. 

The molecular latent heat of fusion, determined by Schottky’s 
method (Physikal. Z., 1909, 10, 634), is 3-41 (2%) Cals. in agree- 
ment with the vapour-pressure measurements. The characteristic 
odour of the oxide first becomes apparent when its concentration 
is 210° mg. per c.c. Other physical constants are: n*®> 1-56; 
«(specific conductivity) for liquid <1x10™ rec.-ohms; d* 4-44 
and d* 4-91; coefficient of expansion 0-00102. The heat of form- 
ation from the elements is 93-37 (+1-5%) Cal.; the vapour is quite 
stable up to 1500°. TF. 


Compounds of Carbon Monoxide with Osmium Chloride. 
W. Mancnor and J. (Ber., 1925, 58, [B], 229—232).—_Osmium 
trichloride reacts with moist or dry carbon monoxide at 270°, giving 
a crystalline sublimate which is separated by boiling carbon tetra- 
chloride into a compound, (%) Os(CO),Cl,, m. p. 269—273°, and a 
more soluble substance, m. p. 252°, which has not been fully investi- 
gated. The main product, Os(CO),Cl,, is characterised by unusual 
stability. H. W. 


Metal-Carbon Monoxide Salts. IX. Compound of Carbon 
Monoxide with Iridium Chloride. W. Mancuor and H. 
(Ber., 1925, 58, [B], 232—234).—Iridium trichloride is converted 
by carbon monoxide at 150° into the compound, IrCl,(CO),, m. p. 
140°, which differs from the other compounds of the metals of the 
platinum group (cf. this vol., ii, 149 and preceding abstract) in its 
instability particularly towards moisture, by which it is hydrolysed 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 233 


to iridium oxide or hydrate, hydrochloric acid, and carbon 
monoxide. W. 


Preparation of Pure Hydrogen. V. BayEerve and M. TAMELE 
(Chem. Listy, 1924, 18, 389—390).—Amalgamated zinc does not 
dissolve in dilute acids owing to the high overvoltage of the hydrogen ; 
contact with a platinum sheet, however, immediately induces a 
rapid evolution of hydrogen from the platinum. An apparatus is 
described and illustrated which allows a continuous supply of pure 
hydrogen under considerable pressure to be obtained by making use 
of this reaction. A. Bs 


Displacement of Alkali Metals by Iron. L. Hacxkspiii and 
R. GRANDADAM (Compt. rend., 1925, 180, 68—70).—When heated in 
a vacuum, iron can displace the alkali metals from their salts or 
hydroxide. With the chlorides, bromides, and iodides of sodium 
or potassium, the reaction is slight owing to the volatility of the 
halides, but, with the less volatile fluorides, a copious yield of alkali 
metal can be obtained. The sulphates are attacked by iron at 
1000°, the first reaction being according to the scheme M,SO,+Fe= 
FeSO,-+-2M, followed by the decomposition of the ferrous sulphate 
to give ferric oxide. Potassium carbonate reacts with iron at 800— 
900° according to the equation 2K,CO,+2Fe=Fe,0,+CO+CO,+ 
4K, whilst, with the hydroxide, a yield of 7 0—80°% of the theoretical 
can be obtained at 600—650°. W. H.-R. 


Hafnium Oxide in Tungsten Filaments. J. A. M. van 
Liempt (Nature, 1925, 115, 194).—A mixture of tungstic oxide with 
a solution of hafnium nitrate, when dried, heated, and reduced 
with hydrogen, yields tungsten powder of definite hafnium oxide 
content. On sintering in hydrogen, a portion of the hafnium oxide 
is reduced; the hafnium combines with the tungsten and influences 
recrystallisation. A. A. E. 


Ultra-centrifuge. T. SvEpBERG and H. RinpE (J. Amer. 
Chem. Soc., 1924, 46, 2677—2693 ; cf. A., 1924, ii, 97).—The “ ultra- 
centrifuge ” here described is an apparatus designed for the study of 
the changes taking place in fine-grained sols during centrifuging. 
By direct or photographic observation of the changes of concentra- 
tion of the sol, or of the boundary between clear dispersion medium 
and sol, with ‘time, data are obtained from which, by means of a 
modified Stokes’ law, the size and distribution of size of particles 
can be calculated. The results of measurements with a fine-grained 
gold sol are given, the radius values obtained being from 11 to 38% 
higher than those arrived at by means of Zsigmondy’s nuclear 
method. The ultra-centrifuge has also been used to study the 
protective action of gelatin on a gold sol, and maximum and minimum 
values for the thickness of the adsorbed gelatin layer are “aa 


Method of Determining the Solubility of Gases in Liquids. 
W. Mancuot (Z. anorg. Chem., 1924, 141, 38—44).—An apparatus 
is described for the determination of gas solubilities in salt solutions, 
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which consists of a modification of Ostwald’s arrangement. A 

device is introduced to avoid the error arising from the difference of 

vapour pressure in the apparatus before and after the experiment. 


Experimental Technique of Photochemistry. I. The 
Quartz Mercury Lamp as a Photo-chemical Light Source. 
L. Renve (J. Physical Chem., 1925, 29, 39—57).—The total radi- 
ation of a quartz mercury lamp grows rapidly with increase of voltage 
and depends greatly on the degree of cooling of the lamp. The 
intensities of various portions of the spectrum do not grow with 
wattage at the same rate, and, on the whole, the infra-red and 
extreme ultra-violet grow the fastest. The radiation is affected by 
adsorption by the luminous mercury vapour inside the lamp and 
therefore the dimensions of a lamp will affect its energy character- 
istics. The falling off in efficiency with age, due to devitrification 
and discoloration of the quartz, is most marked in the extreme 
ultra-violet. M. B. D. 


Extraction Apparatus for Solid Substances at a Raised 
Temperature. H. Scumatruss and H. WERNER (J. pr. Chem., 
1924, [ii], 108, 355—357).—A simple apparatus is described in 
which a solid is extracted by circulation of a small amount of 
solvent. As this acts at its b. p., it is claimed that the extractor 
is‘ more efficient than that of Soxhlet. [Cf. B., 1925, 115.] 

F. M. H. 


Mineralogical Chemistry. 


Radial Distribution of certain Elements in the Earth. 
H.S. Wasnineaton (J. Washington Acad. Sci., 1924, 14, 435—442).— 
The central core of the earth is composed of nickel-iron which 
gradually merges into a shell of silicates. Orthosilicates lie nearest 
the centre, but silication increases towards the surface so that 
metasilicates, alkali polysilicates, and pure silica are obtained. 
Progressions in other constituents may also be observed. Iron 
and magnesium as silicates increase at first from the border of the 
nickel-iron core until they reach a maximum in the metal-free shell 
composed chiefly of olivine and pyroxene. Above this, they 
decrease steadily until they are almost negligible in the granitic 
upper part of the crust. As regards the relative progression of 
calcium, sodium, and potassium, calcium begins to appear near the 
core with very little sodium and no potassium. It reaches a 
maximum and then falls off towards the surface, whilst sodium 
becomes more important, and potassium finally appears about the 
middle of the crustal shell and gradually becomes more abundant 
than sodium. The elements in the order of abundance which make 
up 98-6% of the earth’s crust are: oxygen, silicon, aluminium, 
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iron, calcium, sodium, potassium, and magnesium. The earth as 
a whole is composed chiefly of seven elements. These are in order 
of abundance iron, oxygen, silicon, magnesium, nickel, calcium, 
and aluminium. M. S. B. 


Radioactivity of Gases Emitted from Vesuvius and the 
Solfataras of Campania and their Influence on the Develop- 
ment of Bacteria and Higher Plants. J. Sroxiasa and J. 
PENKAVA (Compt. rend., 1924, 179, 819—822).—The conductivity 
of the atmosphere varies from point to point, reaching a maximum 
in volcanic districts; this maximum is nearly equalled by the values 
given by air taken from the neighbourhood of potash mines. The 
8- and y-rays derived from radioactive substances of volcanic origin 
and also from potassium accelerate photosynthesis in cells containing 
chlorophyll. The mechanism is based on the decomposition of 
potassium hydrogen carbonate, under the influence of light and 
radioactivity, into formic acid, oxygen, and potassium carbonate 
with subsequent decomposition of the formic acid into formaldehyde 
and oxygen. Radioactivity in soil or atmosphere favours develop- 
ment of Leguminose and of nitrogen-fixing bacteria. H. J. E. 


New Mineral: Dussertite. J. BartHoux (Compt. rend., 
1925, 180, 299—301).—Dussertite, an arsenical mineral from Djebel 
Debar mountain (Algeria), exists as minute rhombohedral or 
hexagonal green crystals, d 3-75, hardness 3-5. A typical analysis 
is: As,O,, 31:90%; Fe,0,, 31-24%; CaO, 22-03%; H,O, 10-61%, 
with smaller quantities of ferrous iron, magnesia, alumina, and 
sulphate; the mineral is regarded as similar to arseniosiderite, 
[AsO,],(FeAl),(CaMg),[OH],. The other properties with the excep- 
tion of birefringence (0-012) confirm this view. R. A. M. 


Crystal Structure, Chemical Analysis, and Dehydration 
of Becquerelite and Schoepite. A. Scnoxrp (Bull. Soc. chim. 
Belg., 1924, 33, 578—587).—The axial ratios of becquerelite are 
a:b:c = 0-5537 : 1 : 0-5938; characteristic faces are (101), (102), 
(021), (110), (001), (305); the cleavage is perfect parallel to (001) 
and nearly perfect parallel to (101). Characteristic faces of schoepite 
are (001), (100), (111), (124), (122), (110), (021). Both minerals 
contain uranium trioxide, lead oxide, and water, together with 
small amounts of tellurium trioxide, sulphur trioxide, ferric oxide, 
and silica; becquerelite contains more than 5% of lead oxide, whilst 
schoepite rarely contains as much as 1%. The former mineral 
loses half its water at 150° and the remainder at 500°, whilst the 
latter loses half at 110° and the remainder at 325°. Neglecting 
impurities, the composition of each mineral agrees with the formula 
UO,,2H,0; the minerals therefore represent dimorphous forms of 
the dihydrate of uranium trioxide. A. R. P. 


Sklodowskite, a New Uranium Mineral and its Relation 
to Uranotile. A. ScHorr (Bull. Soc. chim. Belg., 1924, 33, 
562—570).—The fibrous radiated nodules of sklodowskite previously 
described (A., 1924, ii, 868) have d 3-54 and contain 13-33% H,0O, 
13-49% SiO,, 67-25% UO,, MgO, CaO, and 1-27% 
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CoO. The compact form of the mineral is of a pale yellow colour, 
opaque and hard; it has no cleavage; in thin splinters it has n 1-64 
and d 3-74. This form contains nearly 4% MgO and 2-64% TeO, 
but no calcium or cobalt. A citron-yellow, translucent, crystalline 
variety has also been found; the crystals are long, slender, ortho- 
rhombic prisms terminated by pyramids and contain 3-74% MgO, 
1-08% TeO,, and 1-97% of alkali oxides together with a little nickel. 
The mineral loses about half its water at 110°, but the remainder 
is not expelled completely below 500°. Its composition agrees most 
closely with the formula MgO,2U0,,2Si0,,7H,0, and it is, therefore, 
the magnesium analogue of uranotile. ‘A. R. P. 


Chemical Composition of Fourmarierite. A. ScHorEp (Bull. 
Soc. chim. Belg., 1924, 33, 558—562).—Fourmarierite is a reddish- 
brown mineral found associated with other uranium minerals in 
the Belgian Congo. It crystallises in the orthorhombic system, 
exhibits dichroism, and has a perfect cleavage perpendicular to the 
inclined axis. Its chemical constitution is most nearly represented 
by the formula PbO,4U0,,5H,O, but, as the proportion of lead 
varies somewhat, the author prefers to formulate it as (Pb,U0O,)0,H,0. 
No water is lost at 100°, but all the water and some oxygen are 
expelled at 350°. Some specimens contain as much as 0-67% of 
tellurium trioxide, and there is always a small quantity of ferric 
oxide present. A. R. P. 


Analytical Chemistry. 


Universal Commutator for Potentiometric Measurements 
by the Compensation Method. A. Ernest (Chem. Listy, 1924, 
18, 250—251). W. A. S. 


Hydrogen Electrode Technique. J. P. Baumpercer (J. 
Lab. Clin. Med., 1924, 9, 720—722).—As the hydrogen electrode, a 
platinum wire spiral flattened while hot is recommended. Potassium 
chloride agar (2%) solution is preferred to saturated potassium 
chloride solution as a contact liquid. A device for rocking a Clark 
hydrogen electrode is described. CHEMICAL ABSTRACTS. 


Scrubber for Ammonia Distillates. A. G. Murray (J. 
Amer. Pharm. Assoc., 1924, 13, 423)—The apparatus is designed to 
fit in the neck of a Kjeldahl flask. The steam enters the scrubber 
through an opening near the top, passes down to the bottom and up 
through the neck to the condenser. The pocket of water is main- 
tained by an outlet tube a short distance from the bottom, which 
ends in a fish-hook-shaped bend below. CHEMICAL ABSTRACTS. 


Apparatus for the Precipitation of Barium Sulphate. 
A. G. Murray (J. Amer. Pharm. Assoc., 1924, 13, 424).—The 
apparatus consists of a cup drawn to a capillary tube at the lower 
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end to permit a discharge of 2—3 drops per sec. The cup has a 
broad rim to rest in the neck of a capacious Erlenmeyer flask. 
The sulphate solution is boiled and the dilute barium chloride 
solution placed in the cup from which it is delivered hot. 

CHEMICAL ABSTRACTS. 


Apparatus for the Determination of Urea by the Urease 
Method. A. A. Horvatu (J. Lab. Clin. Med., 1924, 9, 722— 
723).—The modification consists of a device for regulating the 
pressure. CHEMICAL ABSTRACTS. 


Roéntgen Spectroscopic Method of Quantitative Analysis. 
P. GUnTHER and G. WitcKE (Annalen, 1924, 440, 203—212)—A 
simple X-ray spectroscopic method of quantitative analysis is 
described in which a small induction coil is used as the generator 
of energy. The spectrum lines are photographed and their relative 
intensities measured by counting the silver particles per unit area. 
The results agree to about 2% with those obtained —. 


Possibility of Determining Spectrophotometrically Sub- 
stances Oxidisable by Permanganate. H. Gomsos (biochem. 
Z., 1924, 151, 1—6).—A spectrophotometric examination of solu- 
tions of potassium permanganate with the view of utilising the 
method as a quantitative measure of oxidisable substances. J. P. 


Influence of Alcohol, Salts, and Temperature on the 
Change Point of some Indicators and Means of Avoiding 
Errors in Acidimetric Titrations. A. Ricutsrr (Z. anal. Chem., 
1924, 65, 209—245).—The dissociation constant of dimethy]l- 
yellow in pure water is 1-22 x 107! and is increased by the addition 
of sodium chloride to 2-61 x 10 in N-solution. The temperature 
factor is considerable, the dissociation constant increasing to 
12-0 x 10711 at 75° in water and to 24-9 x 10°! in N-sodium chloride. 
With 0-1N-hydrochloric acid, the correction to be applied for the 
indicator increases from 0-15 c.c. at 20° to 0:34 c.c. at 80°; in the 
presence of sodium sulphate the correction increases from 0-23 c.c. 
to 2-0 c.c. in 0-1N-solution and to 4-8 c.c. in 0-5N-solution. Carbon 
dioxide has very little influence on the transition range of this 
indicator, the effect rarely amounting to the equivalent of 0-1 c.c. 
of 0-1N-acid. The dissociation constant of bromophenol-blue 
rises from 0-85 x 10 in pure water to 1-9 x 10% in N-sodium 
chloride and these figures are altered only slightly by increase of 
temperature or by the presence of alcohol. The smallest indicator 
correction is required when the solution contains half its volume of 
alcohol. The sensitivity of phenolphthalein to alkalis falls with 
increase of temperature, but this effect may be appreciably diminished 
by addition of sodium sulphate and increased by the presence of 
excessive amounts of alcohol. A theoretical discussion of the results 
is given together with tables of corrections for the three indicators 
examined. A. R. P. 
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Sodium Arsenite as a Reagent for Loosely-combined 
Halogen. A. Gutmann (Z. anal. Chem., 1924, 65, 246—254).— 
Sodium arsenite in alkaline solution reacts with many organic 
compounds containing loosely-combined halogen atoms and with 
some non-metallic halides to form sodium arsenate, sodium halide, 
and derivatives of the compounds used. containing less halogen. 
This reaction may be utilised as a test for the presence of loosely- 
combined halogen atoms and in some cases serves as a means of 
determining the compound tested. The following examples are 
described showing the action of alkaline arsenite: Iodoform is 
converted into methylene iodide, showing that only one of its iodine 
atoms is present in the labile, tervalent form. Similarly, di-iodo- 
phenol iodide is converted into di-iodophenol, but the isomeric 
tri-iodophenol is unattacked. Phenyl iododichloride is reduced to 
iodobenzene, dibromourethane to ethyl alcohol, ammonia, and 
carbon dioxide, and p-toluenesulphochloroamide to ammonia and the 
corresponding amine. Nitrogen halides are converted into ammonia, 
whilst halogen azides and cyanides yield salts of the corresponding 
acids. Sulphur monochloride converts sodium arsenite into 
sulphoxyarsenate with the simultaneous formation of sulphite and 
chloride. A. R. P. 


Universal Indicator for the Colorimetric Determination 
of p, Values in Soil Experiments. H. Nixias and A. Hocx.— 
(See i, 348.) 


Occurrence of Iodine in Nature. II. Determination of 
Minute Quantities of Iodine. T. von FELLENBERG.—(See i, 
329.) III. Iodine Determinations on Foodstuffs, Manures, 
and Swiss Mineral Waters. T. von FELLENBERG.—(See i, 
347.) 


Mohr’s Method for Determination of Silver and Halogens 
in other than Neutral Solutions. H. W. Dovauty (J. Amer. 
Chem. Soc., 1924, 46, 2707—2709).—Chlorides may be titrated 
accurately with silver nitrate in any acid solution using potassium 
chromate as indicator provided that the py value is first reduced to 
between 5 and 7 by addition of a sodium acetate-acetic acid 
(2 mol. : 1) buffer mixture. G. M. B. 


Absorbent for Oxygen in Gas Analysis. L. F. Fieser 
(J. Amer. Chem. Soc., 1924, 46, 2639—2647).—The completeness 
and the rapidity of the action of an alkaline solution of sodium 
hyposulphite for absorbing oxygen are increased by the addition of 
2% of sodium anthraquinone-2-sulphonate. G. M. B. 


Sensitive, Qualitative Method for the Detection of Oxygen 
with Pyrogallol and Potassium Hydroxide. H. Scuma.russ 
and H. WERNER (Ber., 1925, 58, [B], 71—73; cf. Schmalfuss, A., 
1923, ii, 783)—The gas under investigation is placed in a sealed 
glass bulb inside a bottle containing a few drops of water and a piece 
of filter-paper moistened with potassium hydroxide solution. The 
bottle is closed by a rubber stopper which holds an inverted glass 
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“mushroom,” on the top of which a few grains of moistened 
pyrogallol are placed. The apparatus is evacuated at 20° until 
the air has been replaced completely by water vapour. It is then 
quickly shaken so that the pyrogallol falls on to the filter-paper, 
after which the bulb is broken. . In the presence of 0-008% of oxygen, 
the paper acquires a pale pink tint within 2 minutes; with higher 
concentrations it becomes bluish-violet, pale brown, and dark brown. 
Accurate results are obtained in the presence of nitrogen, hydrogen, 
acetylene, carbon monoxide, nitrous oxide, nitric oxide, and 
ammonia, but not of carbon dioxide, sulphur dioxide, hydrogen 
sulphide, hydrogen cyanide, cyanogen, chlorine, or bromine. 


H. W. 


Iodometric Analysis of a Mixture of Sulphide, Sulphite, 
and Thiosulphate. A. and K. (Z. 
anorg. Chem., 1924, 141, 297—-303)—A measured volume of the 
solution is allowed to flow into an excess of iodine solution in 
presence of acid, and the excess determined with thiosulphate. A 
second fraction is treated with zinc acetate and, without filtration, 
formaldehyde, and then added to excess of iodine solution; the 
back titration gives the icdine required by the sulphide and thio- 
sulphate. If the zinc sulphide precipitate be filtered off, formaldehyde 
added to the filtrate, and the determination repeated, only the 
thiosulphate reacts. 


Electrometric Titration of Hydrazine and its Salts. E. C. 
GILBERT (J. Amer. Chem. Soc., 1924, 46, 2648—2655).—From the 
absence of any second point of inflexion in the titration curves of 
hydrazine in various concentrations with acids the conclusion is 
reached that the second dissociation constant of hydrazine hydrate 
is less than 1 x 10°", as compared with the value 2-8 x 107% 
calculated by Kolthoff (A., 1924, ii, 871). Curves for the titration 
of hydrazine salts with bases are very similar to that obtained with 
ammonium hydrogen sulphate. Curves were also obtained for the 
titration of hydrazine with iodine and with potassium bromate, and 
the incidental discovery is recorded that hydroxylamine is completely 
oxidised by bromate either to nitrate or to nitrous oxide, — 
solely on the order of mixing of the reagents. G. M. B. 


Volumetric Determination of Sulphate in Minute Amounts. 
K. Kuinke (Biochem. Z., 1924, 154, 171—175).—Andrews’ volu- 
metric method for determining sulphate (A., 1890, 414) is modified 
and an attempt made to calculate the amount of sulphate with the 
help of the mass law. This failed and an empirical method is 
adopted. The author claims the limit of 0-01 mg. of eg " 


Determination of Blood Urea-Nitrogen. W.G. Karr.—(See 
i, 323.) 


Ammonia Content and Ammonia Formation of Blood. 
J. K. Parnas and J. HELtter.—(See i, 323.) 
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Determination of Nitrates. P.L. Hrpparp (Ind. Eng. Chem., 
1925, 17, 58).—Satisfactory results can be obtained with Scales’ 
method only if any sodium carbonate present in the magnesium 
oxide is neutralised; Devarda’s method is more trustworthy. [Cf. 
B., 1925, 154.] C. I. 


Detection of Nitrates and Perchlorates. C. S. Marven and 
V. pu VienEeAup (J. Amer. Chem. Soc., 1924, 46, 2661—2663).— 
a-Phenyl-$-diethylaminoethyl p-nitrobenzoate may be used in the 
form of its hydrochloride for detecting nitrates in 0-005N-solution 
and perchlorates in 0-0025N-solution. The only other common 
anions which interfere are iodides, oxalates, thiocyanates, and 
dichromates. The solubilities of the perchlorate, m. p. 144°, and of 
the nitrate are too great for their use in an accurate gravimetric 
determination. G. M. B. 


Determination of Arsenic in ‘‘ Salvarsan’’ and its Con- 
geners. A. KircnEer and F. von Ruppert (Arch. Pharm., 1924, 
262, 613—614).—The earlier method (A., 1921, ii, 130) is improved 
by using potassium bromate instead of iodine in titrating the 
arsenious acid produced when the substance is decomposed by boiling 
with sulphuric acid and potassium sulphate. ([Cf. B., 1925, 188.] 

W. A. S. 


Chromic Acid Method for Determining Organic Carbon 
J. W. Waite and F. J. Hosen (Ind. Eng. Chem., 1925, 17, 83—85).— 
Organic carbon either in the dry state or in solution can be accurately 
determined by chromic acid oxidation, provided that the acid 
mixture is boiled. The sulphur trioxide fumes produced are 
absorbed in a U-tube placed at the beginning of the absorption 
train. and containing glass wool moistened with 98-3% sulphuric 
acid. The oxidation is carried out in a Knorr’s apparatus with 
10 c.c. of 34% chromium trioxide solution and 50 c.c. of sulphuric 
acid (d 1-84). The method is especially suitable for the analysis 
of soils and soil extracts which need not be evaporated. [Cf. B., 
1925, 156.] 


[Analysis of Coal.] Three Point Method with Rapid 
Cooling. D. J. W. KrevuLen (Chem. Weekblad, 1925, 22, 28— 
29).—The method of determining volatile matter in coal by fixing 
three points on the curve showing loss of weight plotted against 
time under specified conditions (Delmarcel and Mertens, Bull. 
Féd. Ind. Chim. Belg., Oct. and Nov., 1921) is modified by cooling 
the crucible in water, when fixing the first point, to arrest the 
decomposition suddenly. 8. I. L. 


Polarimetric Determination of Inactive Substances: 
Potassium. <A. WroseEL (Roczniki Chemji, 1924, 4, 287—294).— 
When a solution containing sodium hydrogen tartrate and ammonium 
molybdate is treated with a potassium salt, the reaction of the 
latter with the tartrate results in depression of the optical rotation 
of the liquid, the extent of this depression serving as a means of 
determining the amount of potassium used. [Cf. B., 1925, - 
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Determination of Sodium in Aluminium. D. M. Fatr.ie 
and G. B. Brook (J. Inst. Metals, 1924, 32, 283—289).—The 
aluminium is removed as crystals of nitrate from a strong nitric 
acid solution of the metal containing mercuric chloride; the sodium 
in the mother-liquor is converted into impure sulphate by ignition 
with sulphuric acid, the amounts of impurities present being deter- 
mined by a separate analysis and deducted from the weight of the 
sodium salt. Ninety % of the sodium is extracted by this method ; 
a further 5% is extracted by repeating the process on the aluminium 
nitrate crystals. The percentage error is large when the sodium 
content is very low. 


Simple Clinical Micro-method for Determining Sodium 
in Blood-serum. LEBERMANN.—(See i, 324.) 


Determination of Radium in Uranium Minerals Containing 
Tantalum, Niobium, and Titanium. (Mme.) P. Curie (Compt. 
rend., 1925, 180, 208—211.—Generally the extraction of radium 
with the barium sulphate is the most certain of action. A mixture 
of the mineral with barium sulphate is fused with potassium hydrogen 
sulphate, the mass is extracted with water, and the residue treated 
with dilute hydrofluoric acid which leaves the barium sulphate 
containing the radium, the small portion of the latter which passes 
into solution being precipitated by the addition of sulphuric acid 
and barium chloride. The barium sulphate is converted into 
chloride by way of the carbonate, and its radium content is deter- 
mined by transferring the emanation produced in a given time to an 
ionisation chamber by means of a current of air (cf. A., 1910, ii, 
476). The accuracy of the method is 1% for radium contents of 
10°°—10°% g. per g. of mineral, and slightly less for those of 
108—10° g. The residue obtained by the evaporation of the 
hydrofluoric acid solution may contain protoactinium accounting 
for 1% of the radioactivity of the mineral. J. W. B. 


Electrolytic Determination of Zinc [in the Presence of 
Copper]. J. W. SPRINGER (Z. anal. Chem., 1924, 65, 315—317). 
—The nitric acid solution of the two metals is neutralised with 
ammonia, sulphuric acid is added, and the copper deposited on a 
rotating cathode from the boiling solution. The electrolyte, freed 
from copper, is then neutralised with sodium hydroxide, treated 
with a further 10 g. of the alkali, and electrolysed for 20 minutes, 
using a rotating cathode of amalgamated brass gauze. [Cf. B., 
1925, 175.] A. R. P. 


Determination of Copper by Rapid Electrolysis in the 
Presence of Tin, Antimony, and Lead. J. LuxKas and A. 
JILEK (Chem. Listy, 1924, 18, 378—383).—For the separation of 
copper from tin by rapid electrolysis, the sample is dissolved in 
a mixture of nitric and tartaric acids and the solution electrolysed 
in a platinum dish, which serves as cathode, using a rotating anode. 
If antimony is present hydrofluoric and phosphoric acids must also 
be added; in neither case does the presence of lead affect the 
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results. The first copper deposit should be redissolved in nitric 
acid and the solution filtered and electrolysed again in order to 
remove traces of carbon and antimony. [Cf. B., 1925, 192.] 

A. R. P. 


Detection of Copper in Distilled Water. G. Porror (J. 
Pharm. Chim., 1924, [vii], 30,393—399).—When a solution of alcohol- 
soluble guaiacum resin in pyridine is added to a mixture of alcohol 
and the water to be tested in the presence of a few drops of dilute 
hydrogen peroxide solution, a characteristic blue coloration is 
produced if copper is present, the limit of sensitiveness being 1 in 108. 
The colour is soluble in alcohol, chloroform, and ethyl acetate, 
sparingly soluble in ether, benzene, and toluene, and insoluble in 
xylene, carbon disulphide, and light petroleum. It is destroyed 
by acids and by ammonia. The presence of pyridine, however, 
intensifies the colour and stabilises the resin solution, which is 
unchanged in activity after 50 days if kept in a yellow bottle with a 
ground-in stopper. Ww. 


Systematic Detection of the Rarer Chemical Elements. 
A. A. Novzs and W. C. Bray (Chem. Reviews, 1924, 1, 277—291). 


Qualitative Separation of Cobalt, Nickel, Zinc, and Man- 
ganese. LEMARCHANDS (Bull. Soc. chim., 1924, [iv], 35, 1666— 
1668).—Potassium hydroxide is added to the solution containing 
the chlorides of the metals; the lower oxides of nickel, cobalt, and 
manganese are precipitated and are converted into higher oxides 
by addition of sodium perborate. The precipitate is collected and 
treated with warm dilute nitric acid; the cobalt and nickel oxides 
dissolve and are recognised in the solution by the potassium cobalti- 
nitrite and dimethylglyoxime tests, respectively. Manganese 
dioxide is insoluble and its presence may be confirmed by conversion 
into potassium manganate. Zinc is detected by passing hydrogen 
sulphide into the first filtrate. S. K. T. 


Detection of Cobalt, Alone or in Presence of Nickel and 
Other Salts, in Neutral Solution. S.J. Tinpau (Chem. News, 
1925, 130, 34—35).—Neutral solutions of cobalt salts yield a blue 
precipitate with solutions of sodium silicate soluble in excess of the 
precipitant; nickel salts under the same conditions give a pale 
green precipitate insoluble in excess of sodium silicate. The bright 
blue sodium cobalto-silicate solution is decolorised by mineral acids, 
rendered greenish-yellow by addition of bromine water in the cold, 
and black on boiling, owing to separation of cobaltic hydroxide, and 
turned a greenish-yellow colour both at the ordinary and elevated 
temperatures by addition of hydrogen peroxide. Nickel and the 
alkaline-earth metals do not interfere with the test, which will 
detect 0-00004 g. of cobalt in 5 c.c. of solution. A. R. P. 


Rapid Separation of Tin and Tungsten by Electroanalysis. 
A. Jixexk and J. Luxas (Chem. Listy, 1924, 18, 205—210).—To a 
solution containing tin and tungsten with an excess of an alkali 
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sulphide, Rochelle-salt and potassium hydroxide are added, followed 
by hydrogen peroxide. The solution is boiled, potassium phosphate 
added, and the electrolysis carried out at 60—70°. The method is 
superior to that of Treadwell, jun. (“‘ Elektroanalytische Methoden’’). 
It is not applicable to mixtures of tin and molybdenum or vanadium. 
(Cf. B., 1925, 155.] W. A. 8. 


Electrometric Titration of Antimony and Tin by Potassium 
Dichromate. M. H. FLrysHEr (J. Amer. Chem. Soc., 1924, 46, 
2725—2727).—Stannous and antimonious chlorides may be titrated 
by potassium dichromate in hydrochloric acid solutions, using the 
oxidation-reduction electrode to indicate the end-point. For the 
analysis of mixtures of the two, both are titrated together, and the 
antimony is then titrated separately, after addition of mercuric 
chloride in excess. G. M. B. 


Use of Titanous Chloride in Potentiometric Titrations. 
O. TomiéeK (Chem. Listy, 1924, 18, 210—220; 233—241).—The 
reducing power of titanous chloride is the greater the lower the 
hydrogen-ion concentration of the solution, so much so that when 
Rochelle-salt is present, copper, bismuth, and lead salts are reduced 
to the metallic state. If titanous chloride titrations are followed 
potentiometrically, the method can be applied to determining 
vanadium, antimony, uranium, molybdenum, selenium, and copper. 
In the last three cases, the usefulness of the reagent has been 
questioned and in the others it has hitherto not been used. By 
similar means, chromates and vanadates may be determined in 
presence of ferric salts, chromates in presence of ferric salts and 
vanadates, and ferric in presence of cupric or urany] salts. 


W. A. S. 


Separation of Zirconium and Hafnium by Crystallisation 
of the Double Ammonium Fluorides. J. H. pE Borer and 
A. E. van ARKEL (Z. anorg. Chem., 1924, 141, 284—288; cf. 
Hevesy and Jantzen, A., 1924, ii, 53)—The action of fused 
sodium hydrogen sulphate on alvite and zirkite effects some separ- 
ation, the soluble sulphates having a higher hafnium : zirconium 
ratio than the original mineral. The double fluorides, (NH,),ZrF, 
and (NH,),HfF,, are less suitable for the separation than the 
compounds (NH,),ZrF, and (NH,),HfF,. ‘Two methods of fraction- 
ation were followed; the first fractions of the second series in each 
case were free from hafnium; about 150 crystallisations in 23 
series gave end fractions containing 50% of hafnium, calculated on 
the zirconium present. 


Separation of Zirconium from other Metals, including 
Hafnium, by Fractional Distillation. A. E. van ARKEL and 
J. H. pE Borer (Z. anorg. Chem., 1924, 141, 289—296).—The 
existence of the compound 2ZrCl,,PCl; (Paykiill, Ber., 1879, 12, 
1719) has been confirmed ; it is a white, crystalline solid, m. p. 164-5°, 
b. p. 416°. Traces of moisture hydrolyse it to the compound 
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2ZrCl,,POCI,, a vitreous solid, b. p. 363—364°, readily converted into 
the first by the action of phosphorus pentachloride. Titanium and 
silicon if present distil readily in the form of the chlorides or additive 
compounds of these; iron and aluminium form much less readily 
volatile additive compounds, and remain in the residue. Hafnium 
forms compounds analogous to but slightly more volatile than those 
of zirconium, and can be concentrated by repeated distillation of 
the earlier fractions. 8. I. L. 


Determination of Antimony in Stibnite and in Antimony 
Pentasulphide. E. Rupp, G. SreBLeR, and W. BRACHMANN 
(Pharm. Zentr., 1925, 66, 33—36).—Digestion of finely-divided 
stibnite with 15% sodium hydroxide solution at 100° results in 
complete dissolution of the antimony sulphide and its separation 
from iron sulphide and silicious impurities. The solution after 
being boiled with sufficient hydrochloric acid to convert the anti- 
mony into trichloride may be titrated directly with bromate or 
“chloramine,” or after oxidation with hydrogen peroxide, the 
amount of pentachloride present may be determined iodometrically. 
For the determination of antimony in the pentasulphide, the sample 
may be dissolved directly to trichloride by heating with concen- 
trated hydrochloric acid and the antimony determined as indicated 
above. A. R. P. 


Micro-method for Determining Organic Substances. M. 
and P, Ruszczynsx1.—(See i, 323.) 


Analysis of Mixtures of Sugars. E. Hiwpt (Ann. Chim. 
anal., 1925, [ii], 7, 4—8).—The applications of fractional inversion 
methods are discussed and it is shown that at 75° 1% solutions of 
lactose remain practically unaltered. The source of some strobo- 
polarimetric errors due to mutarotation, particularly in connexion 
with levulose, are detailed, and a comparative table is given showing 
the differences of coefficients of inversion of sucrose for a series of 
times, measured polarimetrically and by the copper method. 
(Cf. B., 1925, 142.] D. G. H. 


Micro-determination of Blood Sugar. E. DINGEMANSE.— 
(See i, 323.) 


Reducing Power of Organic Compounds in Alkaline 
Solution and the Determination of Sugar by Analysis in 
Stages and with Separation of Colloidal Cuprous Oxide. 
H. Rvoss (Biochem. Z., 1924, 151, 337—356).—An investigation of 
the reduction by sugars of copper salts and dyes (orange II and fast 
red C) in alkaline solutions. A simple method of analysis in stages 
is described. The general conclusions reached are, that if 100 c.c. 
of the alkaline solution are reduced by z c.c. of the solution of 
reducing substance, the latter contains (A/z + B+ Cz)%. Or, if 
100 c.c. of the alkaline solution are diluted until the alkalinity is n-J, 
they require for complete reduction D + E/n + F/n? mg. of the 
reducing substance. A,B,C, D,H,and F are constants. J. P.° 
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Determination of Invert Sugar. C. J. DE Wo.rF (Chem. 
Weekblad, 1925, 22, 73—79).—The work of van den Hout, Neete- 
son, and van Scherpenberg (this vol., ii, 74) is criticised. No effect 
could be observed as a result of washing out the vessels with sodium 
hydroxide, neither does distilled water cause any measurable 
inversion. The quantity of starch used does not influence the 
result. The diminution of the extent of the reduction of Fehling’s 
solution by sucrose with increasing quantities of the latter is con- 
firmed. 8. I. L. 


Determination of Free Phenol and Cresol in Small Amounts 
of Blood. G. Haas and E. F. ScuiestncEer.—(See i, 334.) 


Colorimetric Picric Acid Method for Determining Lactose. 
H. R. Brerman and F. J. Doan (J. Dairy Sci., 1924, 7, 381—392).— 
A modification of the method of Folin and Denis for the removal 
of fat and protein. CHEMICAL ABSTRACTS. 


Determination of the Reducing Power of Cellulose Products. 
K. Hess [with W. WELTzIEN and H. Nakamura] (Annalen, 1924, 
440, 290—304).—‘“‘ Copper numbers ” obtained from alkali-soluble 
celluloses by Schwalbe’s method (‘‘ Die Chemie der Cellulose,” 
1911, 625) are not comparable with data similarly obtained from 
alkali-insoluble celluloses, on account of the sensitiveness of the 
alkali-soluble materials to the action of hot alkali. This is cireum- 
vented by precipitating the cellulose from its solution in alkali as 
the insoluble copper-cellulose compound by means of cold Fehling’s 
solution (cf. A., 1924, i, 142) prior to completing the reaction at the 
boiling point of the solution. Consistent results are obtained if 
temperature and duration of reaction, as well as concentrations of 
all reactants, are standardised, and optimum conditions are described 
in detail. Reaction is complete after 5 minutes’ boiling (cf. Bang, 
Biochem. Z., 1907, 2, 284). The copper number yielded by a given 
sample is lower the higher the concentration of cellulose, alkali, or 
copper in the reaction mixture, variation of alkali content having 
the greatest effect. The effect is ascribed to the variation of 
solubility, in accordance with the law of mass action, of the copper- 
cellulose-alkali compound, the production of which is formulated 
2(C,H,O;]- + [CuC,H,O,]- + 2Na+ == [CuC,,.H,,0, 9]Na, + 
(CH Og]-. The reduction takes place at the surtace of the precipi- 
tate, and not in the solution. Its completion in one operation 
indicates absence of attack on the cellulose molecule, whilst with 
Schwalbe’s method, complete oxidation requires several treatments, 
a fraction of the cellulose, depending on its original purity, being 
attacked each time. . The decrease in copper number with increasing 
copper content of the reagent emphasises the difference between 
cellulose and sugar with respect to this reaction, the effect being 
reversed in the case of the latter. Comparison of copper numbers 
obtained in this way with the specific rotations of the respective 
samples in cuprammonium solutions indicates that the copper 
number provides an exact criterion of purity. [Cf. B., ye c 
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Determination of Acetone in Presence of Alcohol by 
a Vapour Pressure Method. E. A. VUILLEUMIER (Ind. Eng. 
Chem., 1925, 17, 174).—Since the difference is vapour pressure 
between an aqueous alcohol and an alcohol containing acetone of 
the same specific gravity is very marked, increasing with rise of 
temperature, this denaturant can be conveniently determined by 
comparing at the same temperature the vapour pressure of the 
unknown sample with that of a sample containing a known pro- 
portion of acetone and diluted to the same specific “a 

D. G. 


Detection of Citric Acid. RopiLtton (Répert. Pharm., 1924, 
35, 233—234).—The solution to be tested is boiled with a little 
potassium dichromate solution, and a mixture of acetic acid and 
sodium nitroprusside is added after cooling. Ammonium hydroxide 
solution free from acetone is added without mixing, when acetone 
produced from the citric acid generates a violet-red colour at the 
surface of contact. Alternatively, the acetone may be detected 
by the iodoform reaction. CHEMICAL ABSTRACTS. 


[Determination of Citric Acid.] A. F. Camp (Ann. Missouri 
Bot. Garden, 1923, 10, 213—298).—A dilute aqueous solution of 
citric and sulphuric acids is distilled, the first distillate being dis- 
carded, and that obtained after addition of potassium permanganate 
is collected and redistilled after addition of sodium hydroxide 
and hydrogen peroxide. The distillate so obtained, after being 
shaken with iodine and sodium hydroxide solutions, is acidified 
and the mixture titrated with standard thiosulphate solution. A 

reentage correction, depending on the amount of citric acid 
ound, is applied. In certain circumstances, it is necessary first to 
separate the citric acid as the calcium or barium salt. 

CHEMICAL ABSTRACTS. 


Determination of Phenolsulphonephthalein in the Urine 
of Jaundice. H. A. ABramson.—(See i, 329.) 


Winkler’s Method for Determining the Iodine-Bromine 
Number without Potassium Bromide. O. Képxe (Z. Unters. 
Nahr. Genussm., 1924, 48, 364—370; cf. A., 1922, ii, 534).—In the 
revised method, standard potassium bromate solution, dilute 
hydrochloric acid, and a small quantity of powdered potassium 
bromide are added to a solution of the oil or fat in carbon tetra- 
chloride solution. After keeping for some hours in a dark place, an 
excess of standard sodium arsenite solution is added, the liquid 
is acidified with hydrochloric acid, and titrated with standard 
potassium bromate solution. In unsuitable illumination, indigo- 
carmine may be used as an indicator. G. 8. W. 


Detection of Nitroaminophenols in Urine. L. DESVERGNES. 
—(See i, 328.) 


Urea Oxalates and their Determination as Secondary 
Oxalate in Fertilisers. T. SaBatrrscuHKa and G. KusBiscH.— 
(See i, 347.) 


= 
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Indicator Method for the Determination of Urea and 
Arginase. A. Hunter and J. A. DAUPHINEE (Proc. Physiol. 
Soc.; J. Physiol., 1924, 59, xxxiv).—Urea in concentrations up to 
0-15% can be determined by decomposing it with urease in the 
presence of 0-05M-phosphate at a p, of 6-9 and determining colori- 
metrically the resulting change in p,. For the detection and 
determination of arginase the extract is allowed to act under specified 
conditions of temperature and p,, on a standard solution of arginine, 
and the urea produced in a given time is determined as above. 

CHEMICAL ABSTRACTS. 


Determination of Small Amounts of Glycogen in Solution. 
8. E. pe JonGu and J. PLANELLES.—(See i, 325.) 


Titration of Alkaloids. H. B. Rasmussen and 8. A. Scnou 
(Pharm. Zentr., 1924, 65, 729—730).—A solution of the alkaloid 
in dilute hydrochloric acid was titrated with 0-1N-sodium hydroxide. 
The potential, relative to a quinhydrone electrode (cf. Veibel, T., 
1923, 123, 2203), and hence the py, was determined after each 
addition of alkali. The results are represented in graphs, which 
show a point of inversion, and the corresponding values for py, as 
found directly and as interpolated from the titrimetric curves, are 
given. The values found by interpolation are as follows: strych- 
nine, 4:96—5-09; brucine, 4-65—4-83; morphine, 4-77—4-90; 
codeine, 4:93—4:94; narcotine, 4-29—4-32; nicotine, 6-41—6-58; 
hydrastine, 4:92—5-01; cinchonine, 5-93—5-96; quinine, 6-39— 
6-42; atropine, 4-75—4-90. Methyl-red is recommended as indicator 
for all the above (for cinchonine with buffer solution of py, 5-9), 
except narcotine (methyl-orange, buffer solution of py 4:2), 


and quinine (p-nitrophenol, buffer solution of p, 6-2). 


Colorimetric Determination of Solutions of Novocaine. 
P. Cueramy (J. Pharm. Chim., 1924, 30, 408—411).—The colour 
formed on mixing solutions of novocaine, sodium nitrite, hydro- 
chloric acid, and sodium carbonate containing 0-5% of potassium 
guaiacolsulphonate varies from red to yellow, according to dilution, 
and is suitable for colorimetric comparison with a standard novocaine 
solution at a dilution of 1: 20,000 of novocaine. The colour 
reaction is unaffected by the presence of methyl m-amino-p-hydroxy- 
benzoate, p-aminobenzoic acid, cocaine, stovaine, or of small 
amounts of adrenaline, although more concentrated solutions of 
the last-named also give a red coloration due to oxidation. Sodium 
hydrogen sulphite, however, exerts a markedly depressant action 
on the colour formation, and should be removed, before diazotising, 
by addition of 1 drop of 0-1N-iodine solution. Solutions of novo- 
caine may be sterilised, without change, in slightly alkaline glass 
vessels at 100°, but at 120° the alkali causes appreciable change and 
sterilisation should be effected in vessels of superior glass or in the 
presence of a solution of benzoic acid. 


Colour Reactions of Eserine. L. Ekkerr (Pharm. Zentr., 
1925, 66, 53).—Eserine and its salts, when left in the air, are trans- 
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formed into rubreserine (Ehrenberg, A., 1895, i, 436) which, when 
warmed with sodium hydroxide solution, yields various colour 
changes, and finally an emerald-green solution (A) is obtained; 
When acidified with mineral acids, this solution becomes ruby-red 
and, on the addition of dilute sodium thiosulphate solution, carmine- 
red with a blue fluorescence, or of ammonium sulphide, green. On 
acidification of solution A with acetic acid, an indigo-blue or, if 
more dilute, a garnet colour is produced which is extractable with 
chloroform. If a salt of eserine be dissolved in chloroform and 
heated to the b. p. with sodium hydroxide, these colour reactions 
are not obtained, but the aqueous layer becomes gradually golden- 
yellow, whilst the chloroform assumes a pale rose tint. This is 
cited as further evidence of the presence in eserine of an hydroxyl 
group. L. F. H. 


Analysis of Adrenaline. D. Ecuave (Anal. Asoc. Quim., 
Argentina, 1924, 12, 234—257).—A discussion from the analytical 
point of view of the physical and chemical properties of different 
samples of commercial adrenaline. G. W. B. 


Application of the Denigés-Grimbert-Leclére Reaction to 
the Characterisation and Determination of Adrenaline in 
Suprarenal Powders. O. Barty (J. Pharm. Chim., 1924, [vii], 30 
404—405).—When an aqueous sulphuric acid maceration extract 
of suprarenal powder is filtered and mixed with solutions of sodium 
acetate and mercuric chloride, the presence of adrenaline produces a 
red coloration, which attains its maximum intensity after 3 minutes 
and can serve for the determination by colorimetric comparison 
with a standard solution of adrenaline. W. T. K. B. 


Bitter Principles in Hops and Beer. L. KiE1n (Chem. Listy, 
1924, 18, 221—226; 242—244).—Siller’s method (A., 1909, i, 728) 
for determining humulone in hops is improved by substituting 
potassium iodide for potassium sulphide in detecting the excess of 
lead salt used as the precipitating agent. 

The “‘ iodine-number ”’ of the resinous extract from beer or wort 
made from fresh hops is about 200, but that of the extract from beer 
made from old hops is only 150 to 170. The longer the wort is 
boiled with the hops, the higher is the ‘‘ iodine-number ”’ of the resin 
extracted from it. 


Extraction of Proteins. G. Piness, H. Miter, and G. A. 
ALLEs.—(See i, 331.) 


Determination of Colloid Material in Soils. G. J. Bov- 
youcos.—(See i, 348.) 


—— 


ii, 249 


General, Physical, and Inorganic Chemistry. 


Apparent Tripling of certain Lines in Arc Spectra. T. 
Royns (Proc. Roy. Soc., 1925, A, 107, 360—367).—As many spectra 
as possible have been searched through the visible region for 
instances of lines becoming complex when the amount of material 
in the are is increased. Only seven such lines have been found, 
these being lithium 6708, 6103; thallium 5350; strontium 4876-2, 
4872, 4832; manganese pair 4235. The thallium line 5350 has been 
specially studied; it is shown that it is essentially a doublet and 
that the different phases can be simply explained as different stages 
in the self-reversal of the two lines of the doublet. The resolution 
by interatomic fields suggested by King is considered unnecessary 
to the explanation. N. H. H. 


Fine Structure of the Helium Line 5876 A. R. Brunerri 
(Atti R. Accad. Lincei, 1924, [v], 33, ii, 413—415).—The D, helium 
line appears to be undecomposable and endowed with only a single 
satellite. Both retain their separate structures in even intense 
magnetic fields and are, therefore, not lines of a multiple series in 
the ordinary sense of the term. ‘The origin of the structure of the 
helium line 5876 A. is thus still unexplained. 2. Tees 


Comet Tail Spectrum and Deslandres’ First Negative 
Group. H. B. Lemon (Proc. Nat. Acad. Sci., 1925, 41, 41—43).— 
A long vacuum tube of the Wood type filled with helium pumped 
by circulation through activated carbon furnishes an extremely 
brilliant comet tail spectrum provided the partial pressure of the 
carbon compounds is of the order 104 mm. The composition of 
the residual carbon compounds is quantitatively unknown, although 
carbon dioxide and certain hydrocarbons are present. The helium 
plays only a secondary role in the excitation of these spectra, but 
nevertheless is necessary for their production with great intensity. 

J.8.C. 


Auroral Green Line. J. C. McLennan (Nature, 1925, 115, 
382).—Under conditions which indicate its identity with the auroral 
green line, a line at 5577-35 + 0-15 A. has been observed in the 
spectrum of a mixture of air with excess of helium. A. A. E. 


‘‘Dashed '’ and Displaced Spectral Terms. A. Lanpf (Z. 
Physik, 1924, 27, 149—156).—An alternative allocation of quantum 
numbers to certain terms in the spectra of the alkaline-earth metals 
is suggested. 8. B. 


Spark-spectra of Indium and Gallium in the Extreme 
Ultra-violet Region. M. Werrtnspere (Proc. Roy. Soc., 1925, 
A, 107, 138—156).—By means of the quartz spectrograph 80 
gallium lines between 1855 and 2364 A. have been examined and 
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107 indium lines between 1855 and 2337 A. Using a vacuum grat- 
ing spectrograph, 828 lines which could be attributed to gallium 
were found and measured between 157 and 2059 A., and 464 indium 
lines in the range 161—2082 A. For the examination of the quartz 
region, the spark chamber was filled with hydrogen. M.S. B. 


Structure of the Line Spectra of Ionised Oxygen. I. 
CrozE (Compt. rend., 1925, 180, 432—433; cf. this vol., ii, 166).— 
In addition to the six multiplets in the spectra of ionised oxygen, 
resulting from combinations between two systems of quadruple 
terms,-there are also combinations between double terms, the more 
important of which are given. J.8.C. 


Structure cf Spectrum of Ionised Nitrogen. A. Fow Ler 
(Proc. Roy. Soc., 1925, A, 107, 31—42).—The second line spectrum 
of nitrogen, between. 2 6650 and 2200, due to singly-ionised nitrogen, 
has been examined in vacuum tubes with gas at various pressures, 
and under varying conditions of electrical discharge. The terms 
identified belong to singlet and triplet systems, and combine with 
each other in agreement with the selection rules applicable to other 
spectra in which p’ and d’ terms appear. The value 70,000 has 
been provisionally assigned to 2p. The series electron in singly- 
ionised nitrogen, N+, probably occupies, normally, a 2, orbit, so that 
it has two electrons in 1, orbits, two in 2,, and two in 2,. From 
the spectroscopic displacement law it may be inferred that this is 
also the probable arrangement of orbits in the neutral atom of 
carbon. Three groups of lines involving one of the p terms show 
large displacements (>0-5 A.) to the red in vacuum tubes at relatively 
high pressures. M. S. B. 


Scattered Radiation due to X-Rays from Molybdenum and 
sten. S. K. Attison and W. Duane (Proc. Nat. Acad. 
Sci., 1925, 14, 25—27).—Using an improved form of the apparatus 
previously described (ibid., 1924, 10, 381) and employing a modified 
technique, previous work has been repeated and it is found that 
the equation of Compton, deduced from his theory of single electron 
scattering, represents the wave-lengths of a large part of the 
secondary radiation due to primary rays in the K-series spectra of 
molybdenum and tungsten. J.S8.C. 


Short Wave X-Ray Spectrograph and some K-Series 
Emission Wave-lengths. J. M. Cork (Physical Rev., 1925, 
[ii], 25, 197—200).—A transmission type of spectrograph for short 
X-rays is described. The results of measurements of wave-lengths 
(in X-units) of K-series lines «’, «, 8, and y, respectively, are as 
follows :—barium, 389-45, 384-83, 340-66, 332-62; lanthanum, 
375-18, 370-29, 327-99, 319-57; cerium, 361-24, 356-73, 315-75, 
307°32; praseodymium, 348-66, 343-84, 304-12, 296-55; neodym- 
ium, 336-40, 331-51, 293-33, 286-15; samarium, 313-46, 308-75, 
273-55, 265-72 ; gadolinium, 293-01, 287-71, 254-28, 248-01 ; dyspros- 
ium, 274-14, 269-28, 238-08, 231-53; erbium, 256-95, 251-90, 
222-74, 216-93; tungsten, 213-69, 208-84, 184-56, 
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Complex Structure of Réntgen-spark Spectra. G.WENTZEL 
(Z. Physik, 1925, 31, 445—452; cf. A., 1924, ii, 638).—A provisional 
attempt to predict complex spark spectra from the theories of 
Réntgen-are and optical spectra. R. A. M. 


Influence of Velocity-Dependence of Electron Mass on the 
Zeeman Effect. W. Pavut, jun. (Z. Physik, 1925, 31, 373—385). 
—Mathematical. The Zeeman effect in a homologous series of 
elements, especially the alkali metals, would depend on the atomic 
number if the relativity mass change exerted any influence. This 
would imply a contribution by the electrons of the K-shell to the 
impulse moment and to the magnetic moment. The absence of 
such effects supports other arguments against the participation of 
the inner closed shell in the form of core-impulses in the origin of 
complex optical spectra and Zeeman effects. R. A. M. 


Atomic Rays. G. C. Scumipt (Ann. Physik, 1924, [iv], 75, 
337—368 ; cf. A., 1924, ii, 727).—The nature of the charged particles 
emitted on heating a series of salts has been examined. The halogen 
salts of iron, magnesium, zinc, ammonium, etc. emit positively 
charged particles which e/m measurements prove to be charged 
atoms of the metals. The chlorides of lead and barium emit both 
positively and negatively charged particles. The nitrates of bartum 
etc. decompose, and the residual oxides emit electrons (by the 
Wehnelt effects). It is suggested that fused or solid salts which 
conduct electrolytically emit their more mobile ionic constituents 
in the form of these charged particles. The emission of electrons 
is taken to indicate ‘‘ metallic ” conduction. S. B. 


Positive Rays produced by Ultra-violet Light. L. A. 
Du Brince (Physical Rev., 1925, [ii], 25, 201—207).—When pre- 
cautions are taken against scattered light effects, no positive current 
can be observed from gold, copper or aluminium surfaces exposed 
to ultra-violet light (cf. Dember, Ann. Physik, 1909, 30, 137). 

A. A. E. 


Cathode Rays. <A. Becker (Ann. Physik, 1924, [iv], 75, 
435—447).—The advantages of the hot electrode tube over the older 
methods for the production of moderately fast cathode rays are 
discussed. S. B. 


Intensities of Multiplet-lines. L. S. Ornsrein and H. C. 
Burcer (Z. Physik, 1925, 31, 355).—The view advanced by Burger 
and Dorgelo (A., 1924, ii, 361) that the sum of the intensities of the 
components of multiple spectral lines with common end or initial 
levels was proportional to the statistical weight of these levels, is 
regarded as inadequate and a new. theoretical treatment based on 
the work of Sommerfeld and Heisenberg (Z. Physik, 1922, 11, 131) 
is advanced. The measurement of intensities is troublesome, but 
preliminary work on a d f multiplet of iron discloses three weak lines 
the intensities of which are in excellent agreement with the newer 
theoretical considerations. A discussion of the summation rule 
follows. nen M. 
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Series Spectra of Two-valency-electron Systems and of 
Three-valency-electron Systems. I. 8S. Bowen and R. A. 
MILLIKAN (Nature, 1925, 115, 422—423).—Tabulated data are given 
for the comparison of term-values of series of atoms constituting 
a two-electron system (Mg I, Al IT, Si III, PIV, S V) and a three- 
electron system (Al IJ, Si IT, P ITI, S IV). A. A. E. 


Harmonic Analysis of Electron Orbits. F. C. Hoyt 
(Physical Rev., 1925, [ii], 25, 174—186). 


Momentum Imparted to Electrons by Radiation. E. 0O. 
Huxsurt and G. Breit (Physical Rev., 1925, [ii], 25, 193—196).— 
Theoretical. Only experiments of the “ fish track ” type are likely 
to permit of the observation of the deflexion of a part of a beam of 
electrons by electromagnetic radiation. A.A. E. 


Magnetic Field of a Moving Electron. F. Guiry (Compt. 
rend., 1924, 179, 895—897).—The application of Maxwell’s theory 
leads to a value for the magnetic field of a moving electron which 
is not in accordance with the first law of Laplace. There results 
from this expression an action between elements of current which is 
half that observed, but it is not an admissible hypothesis to attribute 
half the action to modifications of the electric field due to the move- 
ment. The conclusion is reached that the magnetic field of an 
electron is a mathematical expression without physical eye 

.J.E 


Photographic and Ionisation Effect of X-Rays of Different 
Wave-lengths. R. Brerruotp (Ann. Physik, 1925, [iv], 76, 
409—438).—The relation between the darkening of a photographic 
plate and the amount of ionisation produced by a homogeneous 
beam of X-rays was determined for a range of four octaves, using 
K-radiation from selected anti-cathodes. Both effects diminish 
with increasing frequency, the relation being linear, viz. S/J= 
m(47-5—v), where S is the darkening, J the ionisation, and v the 
frequency x1018; m is a constant which can have any a 


Number of Free Electrons with a Metal. E.H. Hatt (Proc. 
Nat. Acad. Sci., 1925, 11, 36—38).—The relations existing between 
the atoms, the free electrons, and the positive ions within a metal 
are essentially those of dissociation equilibrium, there being certain 
essential mechanical differences between the condition of the ions 
within a solid metal and those in a liquid solution which render the 
third law of thermodynamics inapplicable. The number of free 
electrons may be as great as 2 or 3°% of the number of atoms at the 
ordinary temperature and the alteration of the number of free 
electrons with rise of temperature need not be in accord with the 
reaction isochore equation. The ‘ionising potential’’ of metals varies 
from 0-125 volt in cobalt to 0-33 volt in iron at 0°, a much smaller 
quantity than the ionising potential of the corresponding metal 
vapour. J.8. C. 
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Heat of Evaporation of Electrons. J. J. WriciEe (Physical 
Rev., 1925, [ii], 25, 187—192).—Values (volts/electron) equivalent 
to the heat of evaporation of 1 g.-mol. of electrons at 0° Abs. are 
calculated on the assumption that the electrons form a space lattice, 
and compared with values measured experimentally by thermionic 
emission or by the photoelectric effect. The respective results, 
preceded by the heat of evaporation (in kg.-cal./mol.), are : sodium, 
42:3, 1-83, 1-82; potassium, 35-3, 1-53, 1:55; rubidium, 35-6, 1-54, 
1-45; cesium, 30-6, 1-34, 1:36. The assumption of electronic 
space lattices is thus supported. A. A. E. 


Diffusion of Electrons against an Electric Field in the 
Non-oscillatory Abnormal Low-voltage Arc. K. T. Compton 
and C. Ecxart (Physical Rev., 1925, [ii], 25, 1389—146). 


Atomic Fields of Helium and Neon. J. E. Jones (Proc. Roy. 
Soc., 1925, A, 107, 157—170).—Theoretical. Experimental data 
on the viscosity and the equation of state of helium indicate that 
the atomic field can be represented by a repulsive force equal to 
5-74 .10°118 7-14, where r is the distance between the centres of the 
atoms and an attractive force 1-930.105 7-5. The atomic field of 
neon has been calculated from thermal conductivity and viscosity 
data, and also from X-ray measurements of the interatomic distances 
in crystals of sodium fluoride and magnesium oxide, the ions of which 
are assumed to have the same outer field as neon, plus that due to 
their electrostatic charges. The repulsive force is 3-892 . 10165 721, 
The value of the attractive force has not been determined, but is 
shown to be very small. M. S. B. 


Influence of Ionic Diffusion on Almost Saturated Currents. 
G. Jarr& (Ann. Physik, 1924, [iv], 75, 391—402).—A theoretical 
discussion of the effect of the diffusion of gaseous ions upon the 
current-voltage curves of condensers, near the saturation point. 
Expressions are developed for the characteristics of plate, cylin- 
drical, and spherical condensers. S. B. 


Determination of Elementary Charge # from Measure- 
ments of Shot-effect. A.W. Huiiand N. H. (Physical 
Rev., 1925, [ii], 25, 147—173). 


Precise Measurement of the Critical Potentials of Gases. 
E. G. Dymonp (Proc. Roy. Soc., 1925, A, 107, 291—309; cf. this 
vol., ii, 6).—The author describes the application of an apparatus 
giving automatic differentiation of the characteristic current— 
voltage curves with a view to increase the sharpness of the bends. 
The reasons for the divergence of the value found for the first excit- 
ation potential of helium, 20-9 volts, from that calculated from 
the optical data are discussed. The problem of interpretation of 
the characteristic curves taking into account the variation in the 
probability of effective collision and the velocity distribution of the 
electrons is attacked. N. H. H. 
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Abnormal Low-voltage Arcs in Mercury Vapour, Argon, 
and Helium. R. Bar (Z. Physik, 1925, 31, 4830—438; cf. Eckart 
and Compton, Physical Rev., 1924, [ii], 24, 97; Bar, Laue, and 
Meyer, Z. Physik, 1923, 20, 83).—The low-voltage arcs obtained 
by a potential difference of a few volts in neon, argon, and mercury 
vapour are not caused merely by oscillations, but correspond with 
true abnormal ares. In helium such an oscillation-free, low-voltage 
are can only be obtained after the strongest heating of a filament, 
and a potential difference of 16-5 volts (which is not far from the 
excitation potential of helium) is required. The average voltage 
required for a helium arc caused by oscillations is 8. R.A. M. 


Influence of Radiation on Ionisation Equilibrium. M. 
Sauna and R. K. Swe (Nature, 1925, 115, 377—378). 


Thermionic Effects Caused by Vapours of Alkali Metals. 
I. Lanamure and K. H. Kinapon (Proc. Roy. Soc., 1925, A, 107, 
61—79; cf. A., 1923, ii, 367).—When a tungsten filament is heated 
at 1200° Abs., or above, in saturated cesium vapour, and surrounded 
by a negatively charged cylinder, a positive ion current flows from 
the filament, because all the cesium atoms striking the filament arc 
converted into ions. Since at high filament temperatures and low 
pressures of alkali metal vapour the electron emission is the same 
as in the absence of vapour, the positive ion emission can be deter- 
mined and the thermal ionisation of cesium vapour calculated. 
These experimental results are in good agreement with Saha’s 
equation (Fowler and Milne, Mon. Not. Roy. Astr. Soc., 1923, 83, 
403). At high filament temperatures, for example, 1500° Abs., 
at which all the atoms striking the filament are converted into ions, 
the vapour pressure may be calculated from the positive ion current. 
The pressure p (in bars) of cesium vapour is given accurately by 
the equation log,, p=10-65—3992/7, where 17’ is the absolute 
temperature. 

If the tungsten filament be covered with a monatomic layer of 
thorium, the electron emission is greatly increased, but the positive 
ion emission becomes practically negligible. 

At lower filament temperatures, the pure tungsten surface is 
covered by a layer of adsorbed ions, which share electrons with the 
tungsten, and electron emission is increased, whilst positive ion 
emission is decreased. There is qualitative evidence of the existence 
of two phases in the adsorbed films, since the positive ion emission 
increases discontinuously with rise of temperature. From a con- 
sideration of dilute adsorbed films the equation of state for the film 
is found to correspond to the ideal gas laws. The heat of evaporation 
of adsorbed cesium from tungsten, in the form of ions, corresponds 
with 4-0 volts for dilute and 4:3 volts for concentrated films, and 
5-1 volts for an oxygenated filament. Curves have been drawn 
showing the variation of electron emission with temperature for 
different pressures of cesium vapour, both from pure tungsten and 
from a filament covered with a film of oxygen from which the electron 
emission is greatly increased. M.S. B. 
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Halogen Isotopes and Infra-red Reflexion Spectra. A. H. 
Prunp (Proc. Nat. Acad. Sci., 1925, 44, 53—55).—On the assump- 
tion that the resonating mechanism responsible for bands of selec- 
tive reflexion is localised in the negative ion, each halogen salt of 
potassium should have as many bands of selective reflexions as there 
are isotopes (potassium chloride, 2; potassium bromide, 2; and 
potassium iodide, 1). Associating the lighter isotopes with the 
band of shorter wave-length, parallel lines are obtained on plotting 
atomic weight against the wave number (1/4). These are discussed 
and support is advanced for the view that the isotope Cl°7_is most 


abundant in rock-salt, whilst Cl®5 is most abundant in sylvite. 
8. C. 


Atomic Weight of Carbon and Silver. G. Dean (J. Chem. 
Soc., 1924, 125, 2656—2672).—The atomic weight of carbon has 
been determined from the ratio AgCN : Ag, a known weight of care- 
fully purified silver cyanide being reduced to silver by heating in a 
current of hydrogen. From 21 experiments a mean value of 
12-002 + 0-001 was obtained, if Ag be 107-88 and N 14-008. By 
reducing silver cyanate to silver by heating in a current of purified 
moist air, the ratio AgCNO : Ag has been determined. The mean of 
16 experiments gave C=12-003-L0-001. By combining the results 
of the cyanide and cyanate series, new independent values for the 
atomic weight of silver, Ag=107-871, and the equivalent of cyanogen, 
(CN)=26-008, involving no other assumption than O=16, have 
been deduced. From the equivalent of cyanogen, assuming the 
atomic weight of nitrogen, that of carbon is found to be 12-000. 
The densities of metallic silver, silver cyanide, and cyanate have 
been determined. M. S. B. 


Atomic Weight of Hafnium. O. Hénicscumip and E. Zrnti 
(Z. anorg. Chem., 1924, 140, 335—336).—The atomic weight of 
hafnium was determined by analysis of a sample of the bromide 
containing according to X-ray spectroscopic measurements about 
6% zirconium. The mean value found was 171-88; correction for 
the zirconium content yields the value 180-8. 8. K. T. 


Atomic Weights of Zirconium and Hafnium. G. HEveEsy 
(Nature, 1925, 115, 335—336).—The zirconium samples used by 
Venable and Bell (A., 1917, ii, 479) contained from 0-7 to 1°% of 
hafnium; these authors’ corrected value for the atomic weight of 
zirconium is 91-3, in close agreement with that obtained by Hénig- 
schmid and Zintl (see preceding abstract) and that predicted by 
Aston from positive-ray data. The figure 91-3--0-1 should be 
adopted. 

H6nigschmid and Zintl’s figures for the atomic weight of hafnium 
have been corrected for zirconium content of the material (0-16 and 
0-57%), yielding a value of 178-6+-0-1. A. A. E. 

Long-range Particles from Polonium. N. Yamapa (Compl. 
rend., 1925, 180, 436—439).—The ratios of the number of long- 
range particles to the number of «-particles of ordinary range, from 
polonium deposited on copper, nickel, and silver, have been deter- 
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mined. The values obtained are much smaller than those of Bates 
and Rogers (A., 1924, ii, 296), especially after removing occluded 
gases and water vapour from the metals, metallic screens, etc. 
The majority of the long-range particles observed by Bates and 
Rogers are to be traced to the copper on which the polonium was 
deposited and to the mica screens used. The particles which 
persist after removal of occluded gas, water, etc., are present to the 
extent of three or four in 107 «-particles of ordinary range, and their 
range is about 10—14 cm. in air. J.S. 


Ionisation by «-Particles in Monatomic and Diatomic 
Gases. R.W. Gurney (Proc. Roy. Soc., 1925, A, 107, 332—340). 
—To throw light on the discrepancy between the ionisation pro- 
duced by «-particles in certain substances and that to be expected 
from current theories, measurements have been made of the total 
ionisation produced by definite beams of «-particles in xenon, 
krypton, argon, neon, helium, oxygen, hydrogen, and nitrogen. 
In the five monatomic gases the ionisation increases with increasing 
atomic number, which would be expected from their decreasing 
ionisation potentials. But in the diatomic gases the ionisation is 
less than in any of the monatomic gases, indicating that energy 
has been expended in other ways. The ratio of the value of the | 
ionisation in air to that in the other gases is found to vary with the 
velocity of the «-particles. N. H. H.. 


Stopping-power of Gases for «-Particles of Different 
Velocities. R. W. Gurney (Proc. Roy. Soc., 1925, A, 107, 
340—349).—By selecting small portions of the range the relative 
stopping power of the five rare gases and of hydrogen and oxygen 
has been measured for «-particles of high, intermediate, and low 
velocities, separately. The values of the relative stopping powers 
tend to converge at the end of the range. The values for high 
velocities are in good agreement with the relative atomic stopping 
powers calculated by Fowler. The measurements of ionisation 
described in a previous paper (see preceding abstract) are discussed 
in the light of this result. N. H. H. 


Ejection of Protons from Nitrogen Nuclei, Photographed 
by the Wilson Method. P. M.S. Buackerr (Proc. Roy. Soc., 
1925, A, 107, 349—360).—By means of a modified and automatic 
form of Wilson’s condensation apparatus about 23,000 photographs 
of the tracks of «-particles in nitrogen have been taken from two 
directions at right angles. These have shown the tracks of about 
270,000 «-particles of 8-6 cm. range and 145,000 «-particles of 
5-0 cm. range. In addition to a large number of forks correspond- 
ing with elastic collisions between «-particles and nitrogen atoms, 
eight have been found which undoubtedly represent the ejection 
of a proton from a nitrogen nucleus. From measurement and from 
the fact that these eight forks are doubly and not trebly branched, 
it is inferred that the «-particle takes the place of the ejected proton 
in the nitrogen nucleus resulting in a particle of mass 17 and atomic 
number 8; that is, an isotope of oxygen. Since it has not been 
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detected by Aston’s mass spectrograph, it is probably of rare 
occurrence or else possessed of a short life. Its life must, how- 
ever, be greater than the time of effective supersaturation in the 
condensation chamber, which is about 1/1000 second. N. H. H. 


Recoil Effect in Scattering of y-Rays. D. SKoBELZYN (Z. 
physik, 1924, 28, 278—286).—The Wilson cloud-track method has 
been applied to the electrons emitted during the passage of y-rays 
through matter, and the velocities of the electrons have been deter- 
mined by the application of a magnetic field. The Compton theory 
of scattering was verified in the following particulars. (1) The 
energy imparted to the electron by radiation of frequency v is very 
often only a small fraction of the value hy. (2) The velocity of the 
electron has always a forward component. (3) The velocities of the 
electrons diminish with increase of the angle between their path and 
that of the exciting radiation. 


Absorption and Diffusion of )-Radiation of Great Energy 
in Light Elements. J. Turpaup (Compt. rend., 1924, 179, 815— 
818; cf. A., 1924, ii, 515, 717).—For a single element the number 
of electrons dislodged on the K level is much greater than that 
on the LZ level; as in the case of X-rays, a y-ray is more readily 
absorbed by an electronic level of greater energy. Although a 
study of the comparative emissive intensities of different elements 
leads to the inference that only the heavy elements are capable of 
yielding photo-electric spectra, photographs show that the photo- 
electric phenomenon may be excited in lighter elements. The 
fluorescence absorption of y-rays seems to decrease less rapidly 
with N than Bragg’s law would indicate; the suggestion is made 
that it may be proportional to N? rather than N4. A fraction of the 
y-radiation is diffused in the mass of the radiator; in a “ corpus- 
cular y-ray spectrum ” derived from a light element this effect is 
shown by the emission of two types of electrons. The first corre- 
sponds with the rays which have undergone change of wave-length, 
the others are “‘ resonance electrons ’’ (cf. Compton, A., 1923, ii, 
280). The diffusion of y-rays is difficult of observation. As with 
X-rays, diffusion by quanta appears to be of little importance in 
the case of y-rays. The continuous base observed in the spectra 
of secondary #-radiation may be due to the degradation of these 
quanta. H. J. E. 


Absorption of X-Rays. E. C. Stoner and L. H. Marrin 
(Proc. Roy. Soc., 1925, A, 107, 312—331).—By the use of a balance 
method, the absolute absorption coefficient of aluminium has been 
determined for the three wave-lengths 0-45, 0-631, and 0-708 A. 
Primarily comparative to aluminium the absorption of copper, 
palladium, silver, and tin and the relative absorption of uranium 
oxide have also been investigated over a range of 0-3 to 0-71 A. 
and the results compared with those of previous observers. The 
measurements are discussed in relation to current theories of X-ray 
absorption, notably the A? (A=X-ray wave-length) and Z laws and 
the magnitude of the K and L absorption discontinuities. 
N. H. H. 
10* 
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Statistical-mathematical Inquiry into the Sub-electron. 
H. Darckxe (Physikal. Z., 1924, 23, 624—631).—Mathematical. 
Owing to the failure of purely physical methods to decide the 
question as to the existence of a sub-electron, the author has applied 
a cyclic error method to an examination of published data, and 
concludes that values of e less than 4:77 x 10°? are most probably 
integral sub-multiples of it. D. M. E. 


Periodic Structural Regularities in Spectra as Related to 
the Periodic Law of the Chemical Elements. W. F. Meccrrs 
(Proc. Nat. Acad. Sci., 1925, 11, 483—47).—The periodicity of 
structural regularities in spectra as related to the periodic law of 
the chemical elements is revealed in the verification of the dis- 
placement law of Kossel and Sommerfeld and the extension of 
Rydberg’s alternation law. The structures are in accord with the 
quantum theory of spectral line emission as developed by Bohr and 
others. J. 58. C. 


Magnetic Atom Moments and Directional Quantisation. 
W. Geruacu (Physikal. Z., 1924, 23, 618—620).—An improved 
apparatus is described for studying the Debye-Sommerfeld quan- 
tisation in a magnetic field and for determining the magnetic 
moment of atoms. For silver, the value M=5690 gauss/cm. was 
obtained. Gold and copper behaved similarly to silver. Tin, lead, 
and antimony were unaffected by the magnetic field. In the case 
of nickel, the atomic stream was diffused, and it would appear that 
the atom has a magnetic moment of several magnetons. JD. M. E. 


Absorption Spectra of Pyrrole and its Derivatives. III. 
Influence of Amino and Carbamido Groups on the Absorption 
Spectra of Pyrrole Derivatives. G. Korscnun and (Mmg.) C. 
Roti (Bull. Soc. chim., 1925, [iv], 37, 130—140; cf. A., 1923, 
ii, 107).—The absorption spectra of the ethyl esters of the following 
pyrrolecarboxylic acids were examined: 1-amino-2: 5-dimcthyl., 
1-carbamido-2 :5-dimethyl-, 1-amino-2 :3:5-trimethyl-, 1-carbamido- 
2:3: 5-trimethyl-pyrrole-4-carboxylic acids, 1-amino-2 : 5-dimethyl- 
and 1-carbamido-2 : 5-dimethyl-pyrrole-3 : 4-dicarboxylic acids. The 
general conclusions reached are that auxochrome groups in the 1- 
position alter the distribution of residual valency in the pyrrole 
nucleus, and lose their auxochromic influence. Methyl and carbamido 
groups in the 1-position cause displacement of the absorption spectra 
towards the ultra-violet, whilst the amino group causes practically 
no displacement. A decrease in the degree of saturation of the 
substituent in the 1-position, for example by the formation of an 
enolic modification of the carbamido group under the influence of 
alkalis, displaces the absorption towards the red, whilst an increase 
in the degree of saturation, for example by salt-formation from 
the amino derivatives, causes a displacement in the opposite 
direction. F. G. W. 


Spectrum of Chlorophyll in the Living Leaf. J. WLopEK 
(Bull. Internat. Acad. Pol. Sci. Lettres, 1924, B, 407—423).— 
The displacement of the chlorophyll speetrum of the living leaf 
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towards the infra-red region in comparison with that of a solution 
of chlorophyll appears to be attributable to the optical system of 
the tissue of the leaf, as also is the effacement of the boundaries of 
the absorption bands. The spectrum of the leaf chlorophyll is 
probably a mixed spectrum composed of a common with a reflected 
spectrum intermixed with unabsorbed light. The duality of the 
first absorption band of chlorophyll, observed with both the living 
and the killed leaf, is explainable by assuming that the spectrum 
of the chlorophyll is not that of a mixture of green pigments, but 
is composed of two distinct superposed spectra of neo- and allo- 
(a- and b-)chlorophylls. Under the influence of light, the spectra 
’ of leaf chlorophyll undergo change; the stripes of the first absorp- 
tion band corresponding with both chlorophylls alter in width, this 
indicating either a change in the relative amounts of the two 
chlorophylls or the appearance of new spectra of unstable com- 
pounds of chlorophyll with carbon dioxide. ee A 


Neodymium Oxide. E. L. Nicuors (Proc. Nat. Acad. Sci., 
1925, 11, 47—52).—The spectrum of the glowing oxide studied 
with the spectrophotometer reveals ten or more crests on the 
brightness curve of the visible spectrum which are assumed to be 
the envelopes of groups in a much more complicated but almost 
wholly submerged structure. The crests fall into two sets such that 
the frequency differences between neighbours in a given set are 
multiples of 18-5, the Tanaka interval for neodymium. The 
luminescence of the oxide has been investigated over the temper- 
ature range 600—100V°. Comparison of the bulk and bead spectra 
shows that the various lines of neodymium are all parts of a single 
structure. The absorption spectrum of neodymium in aqueous 
solution shows no obvious sign of identity with either emission 
spectra. J. 8. C. 


Theory of Band Spectra. R. Mecke (Z. physik, 1924, 28, 
261—277).—It is shown that a formal analogy can be drawn 
between the representations of line and band spectra, both com- 
prising three quantum numbers. Further, there is evidence of a 
regular alternation of odd and even multiplets from element to 
element in the periods of the periodic table, in band spectra as 
well as in ine spectra. The positive nitrogen bands may be 
regarded as the “arc” spectrum of the nitrogen molecule and 
contain a quintet system. The negative bands, or “spark” 
spectrum, contain a doublet system. S. B. 


Isotope Effect in Band Spectra. I. R. S. MULLIKEN 
(Physical Rev., 1925, [ii], 25, 119—138; cf. A., 1924, ii, 3, 294, 
295, 446, 640; Jevons, A., 1915, ii, 33; 1924, ii, 640; Loomis, 
A., 1921, ii, 530).—In a theoretical discussion of the isotope effect 
in band spectra of diatomic molecules, definitions are obtained of 
the origin of a band-system and of the origin of a band. The 
incidence of the vibrational and the rotational isotope effects is 
considered, and an explicit equation for band-heads is obtained. 


The quantum theory of band spectra is supported by confirmatory 
10*—2 
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evidence in the case of BO, SiN, CuH, CuCl, CuBr, and Cul. 
Applications of the isotope effect to the study of isotopy and the 
interpretation of band spectra, and its relation to the positive ray 
method, are examined. A. A. E. 


Application of the Quantum Theory of Band Spectra to 
the First Negative Deslandres Group of Carbon. C. M. 
BiackBurn (Proc. Nat. Acad. Sci., 1925, 11, 28—34).—A dis- 
cussion of the structure of the lines studied by Lemon from the 
point of view of the quantum theory of band spectra. Owing to 
the simplicity of the structure, the radiator of the bands probably 
approximates very closely to the dipole molecule. The molecule 
in question is in simple rotation about a non-precessing axis per- 
pendicular to the line joining the nuclei. The moments of inertia 
of the molecule in the vibrationless state before and after emission 
are 8-07 x 10° and 6-78 x 10° g./cm.®, respectively. J. 8. C. 


Fluorescence and its Applications. E. Bayz, R. Fasrs, 
and H. Grorer (Bull. Soc. chim., 1925, [iv], 37, 89—115).—A 
self-starting, gas-filled, direct current, quartz mercury arc-lamp is 
described (cf. George, Revue d optique, 1925, 1), and photographs 
are shown comparing its spectrum with those of the ordinary 
mercury arc-lamp and a high-frequency lamp (cf. George, Compt. 
rend., 1920, 170, 458). The above direct-current lamp gives the 
highest output of ultra-violet rays of wave-length around 3650, 
which is most suitable for use with a nickel oxide screen (cf. U.S. Bur. 
Standards, Tech. Papers, 1920, 148). Various substances, chiefly 
in the solid state, were submitted to the action of the ultra-violet 
rays produced by the above lamp and screen. The fluorescence 
spectra were compared photometrically, over the range ,=4000— 
7600, at intervals of 200 A., with rays of the same wave-length 
obtained from white light, to determine the distribution of luminous 
intensity in the spectrum under examination, and hence, using 
Gibson and Tyndall’s coefficients of visibility (U.S. Bur. Stan- 
dards, Tech. Papers, 1923), to calculate the total luminous intensity 
of the fluorescence spectrum. Solid sodium salicylate gives a 
violet fluorescence the intensity of which, taken as 20 units, forms 
a convenient standard of comparison. "The fluorescence persists 
in aqueous solution, is perceptible in solutions of 1 : 25,000, and 
can be used for the detection of salicylic acid in milk. Salicylates 
show stronger fluorescence than m- and p-hydroxybenzoates. 
Etherification of the hydroxyl group destroys the fluorescence, 
and the latter is much more intense with the aryl than with the 
alkyl salicylates. Coumarin and its derivatives show only weak 
fluorescence, with the exception of esculin. Novocaine hydro- 
chloride shows a_ bluish-violet fluorescence, intensity 32, whilst 
stovaine and cocaine hydrochlorides remain dark. The colours 
and intensities of the following isoquinoline derivatives are tabul- 
ated : papaverine, bluish-white, 6; hydrastine, greenish-white, 55; 
narcotine, violet, very dark; narceine, violet-blue, 7; veratric 
acid, pale blue, 5; opianic acid, similar, 10; potassium opianate, 
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blue, 5; hydrastinine and cotarnine, nil; hydrastine hydrochloride, 
blue, 36; hydrastine salicylate, greenish-white, 55; hydrastinine 
hydrochloride, 4; and cotarnine hydrochloride, yellow, 35. Freshly- 
prepared hydrastine sulphate solution shows no fluorescence, the 
latter developing slowly in the cold, rapidly in the hot, and instan- 
taneously on the addition of a few drops of hydrogen peroxide. 

F. G. W. 


Colour and Chemical Constitution. XIX. Organic 
Fluorescence. J. Morr (Trans. Roy. Soc. S. Africa, 1924, 12, 
45—50).—All organic substances which are known to exhibit 
fluorescence contain an aromatic ring, although the presence of 
such a ring is not essential to the production of colour and the 
majority of aromatic substances do not fluoresce. For the pro- 
duction of fluorescence further factors are required in the nature 
and arrangement of the groups attached to the ring, and one of 
the groups must apparently be an auxochrome. The arrangement 
of the groups appears to be less important than their nature, when 
only one aromatic ring is present. Two ortho-groups alone do not 


cause fluorescence; it is apparently necessary that, in addition to - 


the auxochrome, a second group attached to the ring by an atom 
having a double linking to another atom should be present. The 
fluorescence of «-naphthol, sodium salicylate, and sodium coumarate 
can be explained in this way. The non-fluorescence of o-nitrophenol 
and the fluorescence of m-nitrodimethylaniline present difficulties, 
and it is possible that spatial differences come into play. The 
striking fluorescence of the quinol derivatives previously described 
(A., 1923, ii, 108) and of umbelliferone is probably to be attributed 
to the co-operation of two pairs of factors. Substances which 
contain two aromatic rings doubly linked exhibit fluorescence 
without any auxochromes being present. The fluorescence is some- 
times shown only in sulphuric acid solution, sometimes only in the 
solid: state. Since it is impossible to assign a quinonoid structure 
to the solution of xanthene in sulphuric acid it is evident that 
fluorescence does not depend on unsaturation outside the ring, but 
wholly on the rings as such with the presence of two groups holding 
them in a rigid position, 7.e., on purely spatial factors. It is 
suggested that fluorescence is merely the reflexion of light from 
such rigid molecules acting as mirrors, and that only such molecules 
as are devoid of rigidity do not fluoresce. 

The following data are given for the position of absorption-bands 
by transmitted light in solutions of the substances in concentrated 
sulphuric acid : xanthene, 4 360 (strong) and 425 (weak); dihydro- 
anthracene, 352 and 400; dihydroacridine, 430 and 408 (narrow) 
and 340 (broad); dihydrophenazine, 398 (broad); phenoxazine, 
417; xanthhydrol, 450 and 470 (weak); anthracene, 330 (broad) ; 
acridine, 355 (narrow); phenazine, 510 and 550 (weak); phenox- 
azonium salts, 460; anthraquinone, 403 (broad); acridone, 336 
and 358 (both narrow); phenazine oxide, 501 and 544; xanthone, 
340 and 405. The green solution of anthracene and dihydro- 
anthracene has 701, whilst the corresponding quinhydrone of 
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dihydrophenazine probably has an absorption band above 760. 
The quinhydrone of phenoxazine has a band at 537 in sulphuric 
acid. 


Absorption of Fluorescent Light by the Emitting Substance. 
T. Dusrpera (Physikal. Z., 1925, 26, 157—166).—A narrow beam 
of light was sent vertically through a rectangular trough and the 
fluorescent light which was emitted horizontally was examined in 


* a spectrophotometer after passing through a layer of the fluorescent 


solution. Light of wave-length of the maximum intensity was 
transmitted better than that on either side of it. The fluorescent 
light can again excite fluorescence in the second solution, the 
shorter wave-lengths being the more active. This furnishes the 
explanation of the fact that the maximum intensity of the fluo- 
rescent light is displaced towards longer wave-lengths by passage 
through a considerable layer or a concentrated solution of the 
substance. E. B. L. 


Excitation of Phosphorescence by High-frequency Radi- 
ation. E. Rupp (Ann. Physik, 1924, [iv], 75, 369—390).—On 
Lenard’s photoelectric theory of phosphorescence, a conductivity 
change should accompany the excitation of a phosphorescent body. 
In the present paper, the conductivity changes in zinc sulphide 
induced by excitation by X-rays and y-rays are described, and are 
correlated with the light emission from the sulphide. The problem 
is discussed whether such high-frequency radiations excite the 
‘“‘ phosphor’? by direct photoelectric action, or indirectly by the 
secondary action of high-velocity electrons ejected from the body 
of the material. S. B. 


Effect of Heat Treatment upon the Cathode Luminescence 
of Fluorite. F.G. Wick and J. M. GiEason (J. Opt. Soc. Amer., 
1924, 9, 639—648).—The effect of preliminary heating on the rate 
of decrease of the intensity of the luminescence from fluorite has 
been examined, when excited by continuous bombardment by 
cathode rays. Heating at 600° increased the duration of phos- 
phorescence and decreased the rate of its decay. Fluorite sub- 
jected to surface fusion, however, had a shortened period of phos- 
phorescence. S. B. 


Critical Potential of Methane and its Absorption in the 
Ultra-violet. G. GiockeR (Proc. Nat. Acad. Sci., 1925, 11, 
74—77; cf. A., 1924, ii, 374)—No part of the maximum in the 
current potential curve obtained in three- or four-electrode tubes 
filled with methane can be due to a resonance potential. Absorp- 
tion measurements fail to detect any absorption in the required 
region (for 5 volts, 2400 A.) and further proof is afforded by Lenard 
photoelectric experiments. The various theoretical possibilities are 
discussed. J. 8. C. 

_ Exact Magnitude of the Electric Moment of Dipolar Mole- 
cules, and the Chemical Significance of Orientation Polaris- 
ation. L. Expert (Z. physikal. Chem., 1925, 114, 480—440).— 
The uncertainty in the value of the electric moment, p, is discussed. 
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Different values are obtained for » by applying the classical gas 
theory and the quantum theory, respectively, to molecular rotation. 
For diatomic molecules, pguantam=about 0°5 pass. The values calcu- 
lated from Gans’ orientation-polarisation theory by Smyth (cf. A., 
1924, ii, 810) are uncertain on account of the incompleteness of 
the polarisation balance. The question of the deformation of atoms 
and ions is discussed. The different deformabilities of the halogens 
are clearly reflected in the values of P,+P. for their compounds, 
which in general diminish in the series Cl —> Br-—> I... 

It is assumed that a central atom surrounded by similar atoms 
forms an electrically symmetrical complex, if co-ordination-satur- 
ation is attained. If saturation is not reached, then P)+Py,, or 
the moment, decreases with the approach of that symmetry which 
corresponds with the maximal co-ordination number. The dipolar 
character of a molecule is to be regarded as an indication of an 
association tendency. L. L. B. 


Dielectric Constants of Liquid Mixtures. M. GrirzMacHER 
(Z. Physik, 1924, 28, 342—354)—The dielectric constants of 
chloroform, carbon tetrachloride, carbon disulphide, toluene, benz- 
ene, and of binary mixtures of these, have been measured. The 
constants for the mixtures cannot be calculated satisfactorily by 
any formula so far proposed. S. B. 


Method of Measuring the Dielectric Constants of Liquids. 
L. A. Saycr and H. V. A. Briscoz (J. Chem. Soc., 1925, 127, 
315—322).—The apparatus consists of a container shaped like an 
elongated Dewar flask, in which the liquid fills the annular space, 
the inner walls being silvered so as to form the plates of a condenser. 
For the measurement of the capacity a variable condenser (C3) is 
connected in parallel with an inductance (L,). To this circuit is 
loosely coupled an oscillatory circuit (1,C,) in which oscillatory 
currents are maintained by means of a triode valve. Resonance 
between the two circuits is then indicated by a sudden drop in the 
anode current of the triode circuit. The dielectric container of 
unknown capacity (C’,) is then coupled in parallel with C,, and the 
reduction that has to be made in C, in order to restore resonance 
is a measure of the capacity of C,. Details are given of the con- 
struction of a suitable wide-range condenser capable of very accurate 
adjustment. The method is tested for benzene, for which the 
dielectric constant is 2-2389 at 25°, using a frequency of 65x 108 
cycles per sec. W. H.-R. 


Dielectric Constant of Water in [the presence of] Strong 
Electrolytes. H. Zaun (Z. Physik, 1925, 31, 362—372).—By a 
development of the work of Schaefer the difference in « between 
two different electrolytes of the same conductivity can be measured 
by measuring the change of intensity of a field in passing through 
a cylinder of the dielectric. It is claimed confidently that the 
dielectric constant of water in a saturated lithium chloride solution 
is smaller than that in a dilute sodium chloride solution of the 
same conductivity. Exact numerical values are not yet possible; 
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« is certainly <57, probably <42, and may even be considerably 
less. R. A. M. 


Magneto-chemical Phenomena. A.ScniKaReEw (Z. physikal. 
Chem., 1925, 114, 500; cf. this vol., ii, 47)—Further observ- 
ations on the magneto effect are recorded. L. L. B. 


Effect of Pressure on Refractive Index of Organic Liquids. 
I. Exsete (Ann. Physik, 1925, [iv], 76, 396—402).—Two hollow 
prisms were employed, in one of which the liquid was submitted 
to pressure. Monochromatic light traversing the prisms was 
examined by an interferometer and the shift in the bands on 
increasing the pressure was measured. The relationship found does 
not agree with any formula connecting refractive index and com- 
pressibility, but the results lie between the values calculated from 
the Beer and Lorentz formulas. E. B. L. 


Rotation Dispersion. II. J. Lirscuirz (Z. physikal. Chem., 
1925, 114, 485—499; cf. A., 1923, ii, 525).—A further investigation 
of the relation between rotation dispersion, light absorption, and 
stereo-constitutive structure. A series of metallic complexes of 
active d-alanine, /-propylenediamine, and l-aspartic acid has been 
studied polarimetrically, and the effect of different modes of linking 
on the rotatory power is discussed. It is shown that homopolar 
and heteropolar principal valencies have characteristically different 
optical effects, and that secondary valencies are different from 
both. For internal complex salts (characterised by containing a 
metal atom connected by both primary and secondary valencies) 
there are special rules. It is concluded that primary and secondary 
valencies are not optically similar in character, and that Werner’s 
evidence as to their identity is unacceptable. By isolation of the 
partial antipodes of the d-alanine complex of cobalt, direct evidence 
seems to be given of a relative asymmetric synthesis by formation 
of cleavable metal complexes from inactive metallic salts and active 
co-ordinated molecules, and at the same time a new method seems 
to be found for the preparation of active internal complex salts. 
It is pointed out that the investigation of rotation dispersion 
represents a crucial method for the exploration of stereo-constitutive 
questions. L. L. B. 


Rotatory Dispersion of certain Normal Alkyl Hexahydro- 
mandelates. C. E. Woop and M. A. Comey (J. Chem. Soc., 1924, 
125, 2630—2646).—To determine the effect on rotatory dispersion of 
the substitution of the cyclohexyl group for the methyl group of 
lactic acid (cf. T., 1923, 123, 600) the optical rotations of the nine 
esters, from methyl to n-nonyl, of hexahydromandelic acid have 
been studied over as wide a temperature range as possible. All 
the esters exhibit complex rotatory dispersion which, in the higher 
members, approaches the condition for anomaly. The esters in 
general retain the sign of rotation of the acid from which they are 
derived. Molecular dispersion is shown to be chiefly dependent 
on the groups immediately surrounding the asymmetric centre, 
temperature and lengthening of the chain producing only secondary 
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' effects. The molecular dispersion of the lactates is not very 
different from that of the hexahydromandelates. Large differences, 
however, are observable in the molecular rotation. The temperature 
coefficient of the latter is negative for the hexahydromandelates 
and positive for the lactates, and the numerical value of the first 
is decidedly greater than that of the second. In general, the 
molecular rotation appears to decrease to an approximately con- 
stant value on ascending the series, irregularities being observed in 
the n-butyl and n-octyl esters. Experimental details of the pre- 
paration and resolution of hexahydromandelic acid and of the 
preparation of the different esters have been given. M.S. B. 


Rotatory Dispersive Power of Organic Compounds. XIII. 
Significance of Simple Rotatory Dispersion. Rotatory 
Dispersion of Camphorquinone and of Sucrose. T.M. Lowry 
and E. M. Ricuarps (J. Chem. Soc., 1924, 125, 2511—2524)—In 
view of recent criticism, the utility of the simple dispersion formula 
a=k/(xA°—d,?) (T., 1913, 103, 1067; Lowry and Dickson, A., 
1914, ii, 786) has been explained. The graphical and numerical 
methods of testing it have been described, and the casual and 
systematic errors and limits of application discussed. A complex 
dispersion may appear to be simple if the partial rotations are all 
controlled by identical or closely similar dispersion constants. A 
new method has been described for distinguishing between simple 
and complex rotatory dispersion, depending on Drude’s postulate 
that the wave-lengths of his dispersion equations coincide with the 
wave-lengths of maximum absorption of light. The genuine hyper- 
bolic curve of the simple dispersion formula can be distinguished 
from the false hyperbola of the complex dispersion, controlled by 
two natural frequencies, because the latter, in the region of longer 
wave-lengths, will be directed towards an imaginary asymptote 
lying between the real asymptotes of the component partial 
rotations, whilst the former will have as its asymptote the central 
line of a real absorption band. The method is limited to equations 
in which the value of the dispersion constant is not less than about 
Ap2=0-055 by the difficulty of making exact measurements of 
selective absorption beyond »=2327 A. Measurements have been 
made of the rotatory dispersion of camphorquinone and sucrose, 
and the results discussed from the point of view of the new method 
of testing. M. S. B. 


Diffusion of Light in Fluids. Y. Rocarp (Compt. rend., 
1925, 180, 52—53).—In the preparation of optically pure liquids 
by filtration, the size of the filter-pores is of little importance, but 
the filtration must be very slow. If a parallel beam of light 
traverses a liquid in the direction Ox, and is observed from a distant 
point on Oy, depolarisation (p) is defined as the ratio of the intensity 
of the light vibrating along Ox to that vibrating along Oz. For 
optically pure water, p=0-11 for green light, and for freshly- 
prepared water the value of p is little affected by wave-length. A 
slight fluotescence is produced owing to gradual solution of the 
glass of the containing vessel, as a result of which p may rise to 
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0-18 in violet light. For benzonitrile p=0-65 for red light, whilst 
for nitrobenzene p=0-68, 0-67, 0-68, and 0-74 for red, yellow, 
green, and blue light, respectively. Theoretical reasoning shows 
that p should be little affected by a high magnetic field in agree. 
ment with the results of Martin (this vol., ii, 90). W. H.-R. 


Electrical Double Refraction of Gases. N. Lyon (Z. Physik, 
1924, 28, 287—298).—-According to the Born dipole theory, the 
Kerr constant of a gas should increase more rapidly than its density 
at high pressures. The electrical double refraction of carbon 
dioxide has accordingly been measured in the pressure interval 
10—50 atm. using a potential difference of 30,000 volts, but the 
double refraction was found to be closely proportional to the density 
of the gas throughout the range. 8. B. 


Pyrrole and Melanins. Spectrophotometric Studies. G. 
GALLERANI (Arch. ital. Biol., 1924, 72, 189—207; from Chem. 
Zentr., 1924, ii, 2168).—Studies on the absorption spectra of pyrrole 
and of melanins and on the effect of chemical changes on these 
spectra confirm the relationship between these substances. The 
absorption curve of ozonised pyrrole resembles that of oxyhzemo- 
globin. Pyrrole-black obtained by oxidation in the presence of 
adrenaline is similar to the melanins. After injection of pyrrole 
or of 2: 5-dimethylpyrrole, the urine of dogs shows the melanin 
curve. Pyrrole-black is regarded as an intermediate stage between 
pyrrole and the melanins. G. W. R. 


Quantum Theory and Molecule Formation. M. Born and 
J. Franox (Z. Physik, 1925, 31, 411—429).—Triple collisions are 
required for a quantum mechanism of additive reactions, but not 
for reactions involving displacement or adsorption. This fact 
throws light on the phenomena of catalysis and particularly on 
surface effects. The impact of a quantum of light and two atoms 
may be regarded as a triple collision. The formation of molecules 
is considered in detail, first from the point of view of classical 
mechanics and, secondly, from that of the quantum theory. The 
conception of a “ quasi-molecule” is introduced. Two atoms 
behave as a loosely bound unit for a finite period after collision 
without either rotations or vibrations becoming quantised, the 
entity having a life-period of 10° to 10% sec. The evidence for 
the real existence of such molecules is discussed theoretically and 
various optical phenomena are quoted in support. 

The conception of quasi-molecules leads in the extreme case to 
a condition whereby an equilibrium between attractions and 
repulsions follows from classical mechanics. No alternative quan- 
tum state could exist, so that any disturbance would disrupt the 
quasi-molecule, which must therefore be regarded as labile from 
the point of view of quantum mechanics. A quantum-theory 
criterion of stability will therefore require that a stable molecule 
shall show a neighbouring energy state greater than the initial 
state by at least one quantum number. 

The idea of chemical affinity is thus meaningless unless the 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 267 


criterion of energy levels is fulfilled. From these considerations 
the notion of a true molecule gains in precision. R. A. M. 


Valency of Boron. R. C. RAy (J. Indian Chem. Soc., 1925, 
1, 133—139).—From its position in the periodic classification, boron 
should possess a positive valency of three and a negative valency 
of five, the latter being apparent in the case of its hydrides and their 


related compounds. The stability of the complex > B?B~ has 
previously been shown (T., 1922, 121, 1088) and to the hydrides 
of boron the following formule may, therefore, be assigned : 
B,H., H,B:-BH,; B,H , H,B:BH,*BH,-BH, ; 
B,)H,,, 
The borohydrate, H,B,(OH),, and the halogen derivatives, B,H,;X 
and B,H,X,, would be represented by H,B(OH):BH,(OH), 
H,B:BH,X, and XH,B:BH,X, respectively. The possibility of 
boron functioning as a quinquevalent element on the Lewis— 
Langmuir theory has been discussed (Béeseken, A., 1923, ii, 406); 
on Bohr’s theory, the boron atom consists of the helium structure 
of two electrons revolving in one-quantum orbits and three electrons 
in two-quantum orbits. These three electrons can each share the 
outer ring of three halogen atoms, thus completing their octets, or 
five additional electrons can gather round the boron atom to 
complete its octet. The non-existence of BH, has been explained 
by Rankine (A., 1922, ii, 635). Further examples of quinquevalent 
boron are cited from the literature. J. W. B. 


Valency Problem of Sulphur. VIII. H. Lxecuer.—(See 
i, 390.) 


Electronic Theory of Valency and the Electrolytic Oxidation 
of Formaldehyde. C. pEL Fresno (Anal. Fis. Quim., 1924, 22, 
545—550; cf. A., 1924, i, 612).—The electrolytic oxidation of 
formaldehyde is further discussed and a scheme is suggested in 


accordance with the Langmuir theory of atomic structure. 
G. W. R. 


Complexity of the Solid State. I. Behaviour of Pure 
Sulphur Trioxide. I. A. Smits and P. ScHoENMAKER (J. 
Chem. Soc., 1924, 125, 2554—2573).—The irregular behaviour of 
sulphur trioxide with regard to melting point and vapour pressure 
indicates a remarkable complexity. This has been studied by 
examination of the intensively dried ice-form, obtained by dis- 
tillation and drying over phosphorus pentoxide so that the velocity 
of inner transformation becomes very small. After keeping for 
56 hrs. at 18°, the vapour pressure at 0° had diminished by 71-4 mm., 
and by distillation the vapour pressure could be changed con- 
tinuously from an initial value of 207 mm. to a final value of 22 mm. 
at 0°. As the vapour pressure diminished the initial melting point 
first rose and then fell. All these different solid phases belong to 
the ice-form, since they give melting ranges falling on the con- 
tinuous three-phase line corresponding with the equilibrium, solid— 
liquid—vapour, for a dissociable compound. This can be explained 
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on the theory of allotropy by assuming that the system, sulphur 
trioxide, is composed of at least two different kinds of molecules, 
« and 8, which not only change each into the other, but also form a 
dissociable compound «8. After intensive drying, equilibrium is 
reached only slowly. When behaving as a unary system, the ice- 
form of sulphur trioxide is a little richer in the more volatile pseudo- 
component than the dissociable compound. A second metastable 
form, the low-melting asbestos form, and the stable or high-melting 
asbestos form have also been investigated and show similar 


phenomena. M. S. B. 


Composition of Simple Substances as Revealed by Intensive 
Drying. A. Smrrs (Chem. Weekblad, 1924, 24, 594—600; cf. B., 
1924, 855).—The vapour pressure of the high-melting form of 
sulphur trioxide, m. p. +60°, has been determined, after intensive 
drying and partial distillation, at 50°. The vapour pressures were 
59-1 cm. mercury before distillation, 3-7 cm. one hour after dis- 
tilling off part of the material, 29-1 cm. 43 hrs. after distillation, 
and 49-4 cm. 761 hrs. after distillation. These results are compared 
with those obtained with mixtures of chlorine and bromine at 
—80°, and are held to indicate that this form of sulphur trioxide 
is a mixture of two different modifications and of a compound of 


the two. S. I. L. 


Complexity of the Solid State. II. Behaviour of Phos- 
phorus Pentoxide. I. A. Smrrs and A. J. Rurcers (J. Chem. 
Soc., 1924, 125, 2573—2579).—Determinations have been made of 
the vapour pressure of the crystalline sublimate of intensively 
dried phosphorus pentoxide. This was shown to vary with the 
velocity of distillation. Above 400°, the very volatile metastable 
forms are transformed into a more stable modification, and the 
vapour pressure falls continuously to 0-02 cm. of mercury, but, as 
before, the values depend on the previous history. According to 
the old views on phase equilibria, the stable modification should 
melt at a higher vapour pressure than the highest exhibited by the 
metastable form. On the contrary, however, it shows an initial 
melting point with a much lower vapour pressure, namely, 0-59 atm. 
at 563°, whilst the metastable modification gives about 2 atm. at 
370°. It also melts over a large temperature range. In this 
respect, phosphorus pentoxide resembles sulphur trioxide (cf. pre- 
ceding abstracts). The crystalline state evidently consists of mixed 
crystals built up from molecules of different kinds, and the pure 
substance behaves as a unary system only when inner equilibrium 
is established. M. S. B. 


Systematic Doctrine of Affinity. XXX. Heats of Form- 
ation of Intermetallic Compounds. VI. Tin Alloys. W. 
Britz and W. Hotverscuerr (Z. anorg. Chem., 1924, 140, 261— 
276).—The heats of formation of alloys of tin with calcium, 
magnesium, and sodium were measured by the method previously 
described (cf. A., 1924, ii, 482), a solvent of ferric chloride in 
hydrochloric acid being used. The results, in Cal. per g.-mol., 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 269 


together with the densities of the alloys at 25°, were: CaSng,, 43 
(d 5-989); Mg.Sn, 49 (d 3-625); NaSn,, 15 (d 4-725); NaSn, 11 
(2d 3-990); Na,Snz, 36 (d 3-570); Na Sn, 12 (d 3-111); Na,Sn, 21 
(d 2-315). The alloy with the highest heat of formation (Mg,Sn) is 
the only one of the above which is formed from its components 
with an increase in volume; the sodium alloys are formed with a 
percentage contraction which increases with increasing sodium 
content. The curve of the heats of formation of the sodium alloys 
against the valency numbers exhibits a change in gradient (cf. 
ibid.); this supports the complex theory of intermetallic com- 
pounds. 4 


» Theoretical Stoicheiometry of the Intermolecular Forces 
and the Space Occupied by the Molecules of Organic Com- 
pounds. I—II. E. Woéuuiscu (Physikal. Z., 1925, 26, 170—176, 
177—184).—A study of the molecular volumes of isomerides and 
the diameters of the molecules as calculated by several different 
methods. The volumes of the molecule calculated from van der 
Waals’ equation and from the viscosity of the vapour show a 
dependence on constitution, as also do the values for the volume at 
the critical temperature and the b. p. in certain cases; ; values 
obtained from the molecular refraction and the surface tension and 
heat of vaporisation were useless for the purpose. Rise in b. p. 
accompanies diminution in the space between the molecules, even 
when an increase in the total molecular volume produces a rise in 
b. p. Acids have larger volumes than the isomeric esters and 
smaller spaces between; similarly, the molecules of the alcohols 
are larger than those of the isomeric ethers; branched hydro- 
carbons have smaller volumes than simple chains; addition of 


chlorine to a carbon atom reduces the volume of the ee 


X-Ray Investigation of the Lower Members of the Fatty 
Acid Series. R. E. Gipss (J. Chem. Soc., 1924, 125, 2622—2625). 
—X-Ray measurements of the d,, d., d3, and also d, spacings have 
been extended to the lowest members of the fatty acid series (cf. 
Miller, T., 1923, 123, 2043; Piper and Grindley, A., 1923, i, 1056). 
For the higher members, d, varies directly with the number of 
carbon atoms and is evidently related to the length of the chain. 
At hexoic acid deviations from the linear law appear and increase 
gradually down to propionic acid. An abrupt change occurs at 
acetic acid. This corresponds with the change observed in the 
freezing points (Massol, A., 1896, i, 408). The side spacings for 
the even acids, d,, d;, and d,, change only to a small extent, but 
the odd acids show less regularity. The results are discussed from 
the point of view of the three possible types of chain suggested by 
Miiller and Shearer (T., 1923, 123, 3156). Mention is made of 
further work which demonstrates the true crystalline nature of 
stearic acid. M. S. B. 

Compton Effect with no Box Around the Tube. P. A. Ross 
and D. L. WesstrR (Proc. Nat. Acad. Sci., 1925, 14, 56—61; 
cf. following abstract).—Observations of the spectra of scattered 
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X-rays, the scattering occurring in a compartment large enough 
to make the inverse square law alone suppress the scattered rays 
from light elements beyond detection, fail to detect the peak reported 
by Duane. The position of the Compton line agrees with the 
computed position within the limits of experimental error. The 
photographs with aluminium as scatterer are better*defined than 
those obtained with sulphur. The present status of the tertiary- 
ray hypothesis is reviewed. J.8.C. 


Compton Effect : its Relation to Duane’s Box Effect. P. A. 
Ross and D. L. Wexster (Proc. Nat. Acad. Sci., 1925, 11, 61—64; 
cf. Duane and collaborators, ibid., 1924, 10, 374—379).—Evidence 
is reviewed definitely contrary to Duane’s box-effect theory as 
an explanation of the Compton peaks, and leaves Compton’s 
theory of the scattering of quanta by single electrons as the only 
hypothesis yet advanced capable of explaining their a ‘ 


Réntgenographic Measurement of Absolute Dimensions 
of a Single Crystal in Bodies of Fine Crystalline Structure. 
N. (Z. Physik, 1925, 31, 439—444).—Mathematical. 
An expression is deduced similar in form to one published without 
proof by Scherrer. The results given by the expressions. differ by 
about 2% only. R. A. M. 


Réntgen-Spectroscopic Determination of the Proportion 
by Weight of an Element in Mixtures and Compounds. R. 
GLOCKER and W. FroHNMAYER (Ann. Physik, 1925, [iv], 76, 369— 
395).—A photograph of the absorption spectrum of the material 
for X-rays is obtained and the ratio of the density at the edge of the 
band to the density just outside it measured. stals, powders, 
solutions, sheets, etc. can be used. The method is particularly 
applicable when an element of high atomic weight has to be deter- 
mined in the presence of elements of low atomic weight; also when 
only a small quantity of the material is available or when ordinary 
analytical methods are tedious. The degree of accuracy is about 
-+ 5% of the correct weight. Thus, barium in a glass gave 5-45% 
as against 5-8% by chemical analysis; the exposure necessary was 
90 mins., using a water-cooled Coolidge tube fed with 5 milliamps. 
at 55,000 volts. E. B. L. 


Orientation of Ammonium Iodide by Muscovite Mica. L. 
Royer (Compt. rend., 1925, 180, 448—450; cf. this vol., ii, 110).— 
The orientation of ammonium iodide on the two surfaces of a cleaved 
crystal of muscovite mica has been investigated. Each of the two 
planes separated by cleavage gives rise to one or the other of two 
possible orientations. The layers of molecules are individually 
deprived of a plane of symmetry but are symmetrical one to the 
other by reference to the plane (010). The addition of ammonium 
iodide permits of the exact determination of the lattice structure 
of mica and of the molecular magnitudes of its mesh. J.8S.C. 
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Molecular Symmetry in Crystal Structure. J. H. Smira 
(Nature, 1925, 115, 334—335).—Sodium and potassium chlorate, 
bromate, and iodate exhibit structural relations similar to those 
known to exist among the alkali polyhalides, and falling into two 
groups, the cesium chloride and the sodium chloride group, respec- 
tively. Sodium chlorate and bromate and potassium chlorate 
belong to the latter, potassium bromate and iodate, and probably 
sodium iodate, to the former. The half-molecule parallelepipedon 
of potassium chlorate has edges 3-56, 3-69, 3-69 A. Potassium 
bromate is ditrigonal pyramidal (pseudocubic), with edge of one 
molecule pseudocube 446A. The edges of the one molecule 
parallelepipedon of monoclinic (pseudocubic) potassium iodate 
are 4:57, 4-50, 4:50 A. It is inferred that the complex radicals act 
as single units and the molecule behaves as an electric doublet. 
Since the symmetry is independent of the constituent atoms in the 
radical, it is probable that the crystal-forming forces are electro- 
static attractions independent of any structural axes the radicals 
may possess. A. A. E. 


Relationship between the Fine Structures of the Two 
Crystalline Forms of Carbon and Zinc Sulphide. J. BECKEN- 
KAMP (Z. anorg. Chem., 1924, 140, 277—291).—A comparison of the 
erystal forms of diamond and zinc blende and of graphite and 
wurtzite, based on the considerations previously put forward by 
the author (cf. this vol., ii, 90), supports Bragg’s atomic arrangement 
for graphite. The observed axial ratios of the molecule are in 
agreement with both the Bragg and the Debye—Scherrer structures. 
It is shown that diamond and zinc blende must be considered chain 
compounds, whereas graphite represents a typical ring compound; 
the structures of these molecules are described in detail. 8S. K. T. 


Symmetry between Growth and Diminution in Size of 
Crystals. G. FriepEL (Compt. rend., 179, 1924, 796—799).—A 
cylindrical cavity, 2mm. in diameter and 5 mm. deep, ending ina 
roughly hemispherical surface was made in a crystal of alum. The 
whole crystal, including the sides but not the bottom of the cavity, 
was then varnished, and an alum solution, not quite saturated, 
allowed to flow through the cavity. Subsequent examination 
showed octahedral, cubic, and dodecahedral facets arranged in the 
form of a “ negative crystal’ at the bottom of the cavity. The 
dominant faces were octahedral, the cubic and dodecahedral faces 
occurring principally on the edges and summits. It is concluded 
that crystal growth from a saturated solution and the diminution 
in size undergone in a solution which is not quite saturated are 
approximately symmetrical processes as regards ratios of increase 
and decrease between the various faces of the crystal. H.J. E. 


Modification of Crystal Faces owing to their Syncrystal- 
lisation with Foreign Matter Dissolved in the Mother-liquor. 
P. GauBeRtT (Compt. rend., 1925, 180, 378—380).—Discussion of 
hypotheses. The production of cubes, instead of octahedra, of lead 
nitrate by its crystallisation from a saturated solution of methylene- 
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blue is attributed to orientation of crystals of the former on those of 
the latter, and it is stated that all other cases of modification by 
syncrystallisation can be similarly explained; the faces are not 
modified by the presence of isomorphous substances. fF. M. H. 


Isomorphism between Tervalent Thallium and Rare 
Earth Metals. F. and G. Caropsi (Aéti R. Accad. 
Lincei, 1925, [vi], 1, i, 8—14).—The double sulphates 

NH, T1(SO,),,4H,O 

and NH,La(SO,).,4H,O0 form monoclinic crystals, the 
crystallographic constants being, respectively, a:b:c= 
1-080:1:1-017, 6=104° 26’, and a:b:c=0-3509: 1 : 0-9145, 
8—97° 36’; the respective molecular volumes of the two salts are 
152-4 and 151-5. The salts form mixed crystals, the limiting 
solubility of the latter in the former being about 11:7%. The double 
sulphate, NH,Nd(SO,),.,4H,O, also dissolves to the extent of 11% 
in NH,TI(SO,),.,4H,O. Unsuccessful attempts have been made to 
replace metals of the rare earths in the double nitrates 

by tervalent thallium. The ammonium in ammonium thallic 
sulphate, (NH,),T1(SO,), (cf. Marshall, A., 1903, ii, 21), is capable 
of partial isomorphous substitution by univalent 


Deformation- and Recrystallisation-structure of Metals. 
R. GuLocker (Z. Physik, 1925, 31, 386—410; cf. A., 1924, ii, 518).— 
A réntgenographic investigation of the effect of rolling and subse- 
quent heat treatment on the surface of metallic silver. Photographs 
are given showing the interference patterns obtained with a plate of 
rolled silver before and after heating for various periods at tempera- 
tures up to 850°. Short heat treatment has little effect, but 10 mins. 
at 140—150° causes a definite change in the photograph, black spots 
being superposed on the original X-ray diagram. Recrystallisation 
is indicated by the disappearance of some of the intensity maxima. 
A graphical method of interpretation is given and the experiments 
are discussed fully and the orientation of the crystals under various 
conditions is worked out in detail. 

In the rolled surface the [112] direction is parallel to the direction 
of rolling and the [011] plane occurs on the rolled plane of the metal. 
If the heating is continued long enough or is at a high temperature, 
complete recrystallisation occurs when the regular orientation of 
the rolled surface disappears entirely. By less drastic heating an 
intermediate stage occurs, in which the [112] direction is still 
parallel to the direction of rolling, but instead of a [011] plane in the 
surface a [113] plane is found, i.e., the cube edge is shifted to a 
position symmetrical to both direction and plane of rolling. The 
new surface structure disappears with further heating. R. A. M. 


Fatty Acids. G. FrizpEt (Compt. rend., 1925, 180, 409—411). 
—Smectic structure is intermediate between amorphous structure 
and crystalline structure. A smectic substance is characterised by the 
possession of a single direction, perpendicular to which its molecules 


ot 
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are arranged in equidistant planes, the distribution of the molecules 
in every plane being irregular. X-Ray or, more simply, micro- 
scopical examination shows that fatty acids, particularly palmitic 
acid (cf. Trillat, this vol., ii, 187), are crystalline and not oa 


Molecular Weight of Cholesterol. J. R. Partinaton and 
8. K. Tweepy (J. Chem. Soc., 1925, 127, 496—498).—The mean 
molecular weight of cholesterol determined from the elevation of the 
b. p. in benzene and in alcohol, and by the depression of the f. p. 
in benzene, is 423, showing that some association takes place in 
these solvents. A. B. P. 


Cryoscopy in Sodium Sulphate Decahydrate. E. E. TURNER 
and W. H. Parrerson (Trans. Faraday Soc., 1924, 20, 345—347).— 
The molecular weights of a number of salts have been determined 
using sodium sulphate as cryoscopic solvent (cf. Léwenherz, A., 
1896, ii, 149). The most probable value of the depression constant, 
K, is 32-5, but for carbamide, which was used as a standard, the 
depression is not strictly proportional to the concentration. The 
molecular weight M is given by the relation M=100Kw/WA, where 
w is the weight of solute, W the combined weight of solute and 
sodium sulphate decahydrate, and A the observed depression of 
the transition temperature. Sodium nitroprusside, ferrocyanide, 
aluminoxalate, ferrioxalate, and chromioxalate exist as simple 
molecules, in agreement with the work of Burrows (T., 1919, 
115, 1429). Borax and sodium oxalate give abnormally low results. 

W. H.-R. 


Effects of certain Elements on the Electrical Resistivity of 
Copper. A. L. Norpury (Inst. Metals, Mar., 1925; advance copy, 
4 pp.).—The effect of dissolved elements on the electrical resistivity 
of copper is small when the affinity of the element for copper is 
small, but the resistivity of the metal is increased greatly when the 
alloying element has a great affinity for copper. [Cf. B., 1925, 245.} 

A. R. P. 


Thermal and Electrical Conductivities of some Pure 
Metals. F.H. Scuorrenp (Proc. Roy. Soc., 1925, A, 107, 206— 
227).—The thermal and electrical conductivities of commercially 
pure aluminium, copper, magnesium, nickel, and zinc have been 
determined at temperatures of 100° and higher. In determining 
the thermal conductivity lateral heat loss was eliminated by use of 
the guard-ring principle. The thermal conductivity of aluminium 
was found to increase with rising temperature; that of nickel to 
decrease at first and then above 500° to show an increase. The 
other metals showed on the whole slight decreases of conductivity 
with temperature. ‘The values of Lorenz’s function K/A7' (K and » 
being the thermal and electrical conductivities and 7' the absolute 
temperature) for copper, magnesium, and zinc were practically 
constant at all temperatures; that for aluminium showed a rise 
with increasing temperature; that for nickel a rise to 300°, above 
which temperature it remained nearly constant except for an 
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abnormal value at 400°. The results are compared with those of 
previous workers who, however, for the most part — lower 
temperatures. 


Effect of Changes in Total Carbon and in the Condition of 
Carbides on the Specific Resistance and on some Magnetic 
Properties of Steel. E. D. and G. W. Wuirney (J. 
Iron and Steel Inst., 1924, 140, 291—311).—Two series of steel bars, 
one with and one without chromium, were prepared, the composition 
of the individual specimens of each series differing only with regard 
to the carbon; this was done by heating carburised bars with 
uncarburised in an atmosphere of moist hydrogen for several days 
at 950° and cooling in dry hydrogen. In this way, part of the 
carbon was removed from the bars rich in this element and re- 
deposited in those poor in carbon. In the pure iron-carbon series 
the specific resistance of the annealed metal is a linear function of 
the carbon content up to 0-9%, at which point there is an abrupt 
rise followed by a slightly more rapid linear rise than before. In the 
chromium-—iron—carbon series, increase of carbon content at first 
decreases the resistance due to the precipitation of the chromium 
from solid solution as a double iron—-chromium carbide, then, after 
passing the eutectoid point, increases the resistance linearly with the 
carbon content. In hardened alloys of both series, the specific 
resistance increases more rapidly than the carbon content, indicating 
a lowering of the molecular weight of the carbides with increase of 
atomic concentration, or a decrease in their stability. Experi- 
mental evidence is given in support of a new theory of the mechanism 
of remanent magnetism. A. R. P. 


Optical Study of Indanyl Bases. C.Covurtot and A. DonDE- 
LINGER (Bull. Soc. chim., 1925, [iv], 37, 115—130).—The following 
densities and refractive indices are recorded: indanylamine, 
1-0380, nj} 1-5619; N-methyl-, 0-9981, 1-5411; N-dimethyl., 
0-9803, 1:5357; N-ethyl-, 0-9846, 1-5342; N-diethyl-, 0-9542, 
15218; N-phenyl-, 1-0910, 1-6215; N-o-tolyl-, solid [M]= 
72-79 in benzene; N-m-tolyl-, 1-0742, 1-6122; N-p-tolyl-, 
solid, [J/]=73-02 in benzene; N-xylyl-, 1-0600, 1-6037; N-pheny!- 
N-methyl-, 1-0790, 1-6165; N-phenyl-N-ethyl-, 1-0647, 1-6065; 
and N-methyl-N-benzyl-indanylamine, 1-0438 and 1-5775, respec- 
tively. The «-indanyl group behaves, refractometrically, as an 
aliphatic group, causing no anomaly in the molecular refractions of 
secondary or tertiary bases when the remaining groups attached 
to the nitrogen atom are aliphatic or alicyclic. In the indanyl- 
alkylarylamines, the molecular refractions agree with those calcu- 
lated using Briihl’s constants, but show an exaltation of 1-58—1-64 
units above the value calculated using Eisenlohr’s constants. 
Phenyl-, o-, m-, and p-tolyl- and xylyl-indanylamines show an 
exaltation of 0-67—0-88 (liquid) and 1-41—1-64 (in benzene), 
this being apparently characteristic of the phenylindanyl group, 
and independent of the positions of substituents in the phenyl group. 
The absorption spectra of the above bases are figured, as well as 
those of o-, m-, and p-nitrophenyl-, diphenyl-, and {-naphthyl- 
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indanylamines. The latter shows a bluish-violet fluorescence. 
The indanyl group is a stronger chromogen than the benzyl, but 
weaker than the phenyl group. F. G. W. 


Effect of Temperature on the Anomalous Reflexion of 
Silver. M. pE Sé#i1ncourt (Proc. Roy. Soc., 1925, A, 107, 247— 
254).—On the assumption that the anomalous reflexion coefficient 
of silver which occurs at about 3200 A. is, in terms of the classical 
electro-magnetic theory, due to the inability of the “‘ free ” electrons 
to vibrate with frequencies corresponding with this region, the effect 
of the temperature of the silver has been determined, since it is to be 
expected that if the restoring force on the vibrating electrons varies 
with the distance between them and neighbouring atoms and 
electrons, the limiting frequency on either side of this band will vary 
as the metal contracts or expands. At the temperatures measured 
ranging from —183° to +150°, the band was found to be shifted 
towards the longer wave-lengths with increasing temperature, 
which corresponds with the view that with increasing distance 
between the atoms the restoring force and hence the frequency is 
diminished. The width of the band was found to vary with tem- 
perature, from which it is inferred that the particles controlling 
the electrons have an amplitude of oscillation of the same order as 
the atom. To explain this, a restatement in terms of the quantum 
theory is considered probably necessary. N. H. H. 


Specific Heats. S. Wiesner (Ann. Physik, 1925, [iv], 76, 
439—443)—TThe author imagines the atoms of a substance in 
process of melting as forming aggregates, the rotation of which 
takes up the energy supplied—the latent heat of fusion. If d is 
the difference between the specific heats of the solid and liquid and 
r the atomic refraction, he shows that r,\/d=const.=3. E. B. L. 


Specific Heat of Liquids. R. N. Guosu (J. Indian Chem. 
Soc., 1925, 1, 123—124).—An empirical formula, H=3NkT'+- 
N/2.2/(e’7—1), where x=hv/kT’, N=number of atoms per unit mass, 
v is Lindemann’s constant, 7’ the absolute temperature, and h and 
kare Planck and Boltzmann’s constants, is proposed for the energy 
of a liquid per unit mass. From this equation C,=—3Nk-+- 
4Nk. e*x?/(e7—1)*, and the value of C, is calculated for fourteen 
elements in the liquid state. J. W. B. 


Heats of Combustion of Decahydronaphthalenes and 
f-Decalones. W. A. Rotu and R. Lass& (Annalen, 1924, 441, 
48—53).—A thermal examination of Hiickel’s products (this vol., 
i, 258). Between cis- (1499-9) and trans-decalins (1496-9) there is 
a difference of 3 kg.-cal. per mol. in heat of combustion. The cis- and 
trans-B-decalones (@-ketodecahydronaphthalenes) give equal values 
(1400-2 kg.-cal. per mol.). cis-Decalin is thermically identical with 
Willstitter and Hatt’s preparation (A., 1912, i, 545; Roth and 
von Auwers, A., 1915, ii, 146). C. H. 

Recent Measurements of the Joule Effect for Carbon 


Dioxide. F. G. Kryes and F. W. Srars (Proc. Nat. Acad. Sci., 
1925, 14, 38—41).—The Joule effect for carbon dioxide is considered 
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from a thermodynamic point of view and theoretical equations are 
developed, the experimentally determined temperature changes 
being in fair agreement with those predicted. A convenient form 
of apparatus is described in which the fall in temperature is measured 
by means of a ten-junction copper—constantan thermocouple. 


J.8.C. 


Pyrophoric Phenomenon inIron. A. Smrrs and G. WALLAcH 
(Rec. trav. chim., 1925, 44, 130—131).—By reducing ferrous oxide 
with hydrogen at temperatures varying between 575° and 800° 
and cooling in hydrogen, it is found that, on heating for 1 hour, the 
pyrophoric properties begin to decrease from 650° and rapidly 
disappear above 710°; this corresponds with the rapid alteration 
in the internal condition of iron at about 760°. F. M. H. 


Osmium Tetroxide. H. von WarTENBERG (Annalen, 1925, 
441, 318; cf. this vol., ii, 231).—Ruff and Tschirsch (A., 1913, ii, 
416) have already recorded the b. p. of osmium tetroxide as 130°, 
from vapour-pressure determinations by extrapolation. R. B. 


Boiling Point Relations for Fused Salts. R. Lorenz and 
W. Herz (Z. anorg. Chem., 1924, 441, 1381—132; cf. A., 1921], ii, 
486; 1922, ii, 739)——The relation 7\)-15)/7':=0-765 (where 7 
is the absolute b. p. at 15 mm., and 7; the b. p. at 760 mm.), which 
has been shown to hold for fused salts, has now been verified from 
the experimental data of von Wartenberg and his collaborators 
for a large number of halides. Good agreement is obtained in 
nearly every case, the few deviations being probably due to 
experimental difficulties. L. L. B. 


Melting Point and Vaporisation of Graphite. E. Ryscuxkr- 
witscu (Z. Elektrochem., 1925, 34, 544—63).—Carbon rods containing 
less than 0-1°% of impurity and narrowed in the middle were heated 
electrically in an atmosphere of argon. The course of the operation 
was followed by a kinematograph camera taking 25 pictures per sec. 
No gradual diminution of the cross-section of the rod occurred, but 
a bright line appeared at the narrowest part where, less than 1/10 sec. 
afterwards, the rod parted and formed an arc. Small globules 
of carbon having equal densities were found in the vicinity of the 
are at the conclusion of the experiment. These observations show 
that the rod parted by fusion and not by sublimation. Simultan- 
eous measurements were made of the current density, the pressure, 
and the temperature, the latter by means of a radiation pyrometer. 
The temperature of the rod taken just at the moment of parting was 
found to be independent of the pressure (0-21 to 0-935 atm.) and 
from it the m. p. was estimated to be 3800--100° Abs. Measure- 
ments were also made of the temperature of the arc formed when the 
rod parted. This was found to be independent of the current 
density but dependent on the pressure. It varied from 3450° Abs. 
at 0-005 atm. to 4330° Abs. at 1-5atm. Those values above 3800% 
Abs. (about 4 atm.) are considered to be the b. p. of graphite 
at different pressures. N. H. H. 
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Melting and Heat of Vaporisation of Graphite. K. Fasans 
(Z. Elektrochem., 1925, 34, 63—70).—Theoretical. The presence of 
less than 0-1% of impurity in the graphite used by Ryschkewitsch 
(cf. preceding abstract) is shown to have a negligible effect. It must 
be assumed that the positive crater of the arc at pressures above 
about 4 atm. is covered with a very thin layer of liquid carbon and the 
temperature of the crater measured above this pressure is its boiling 
point. For determining the vapour-pressure curve and from it the 
heat of vaporisation the arc method is considered better at the 
present than measurements of the rate of vaporisation of carbon 
filaments. The heat of vaporisation obtained by Kohn and Guckel 
using the arc method is used to calculate the heat of sublimation 
of diamond, the value obtained being very near that previously 
given by the author (cf. A., 1920, ii, 469) namely 150 cal. at the 
ordinary temperature. N. H. H. 


Influence of Pressure on the Freezing Point of p-Nitro- 
toluene, m-~Dinitrobenzene, and Guaiacol. N. A. Pusuin (J. 
Chem. Soc., 1924, 125, 2628—2630).—By the manometric method 
of Tammann (“ Kristallisieren und Schmelzen,” 1903, 192—194), 
the m. p. of p-nitrotoluene has been found to increase from 51-5° 
to 122-4° as the pressure increases from 1 to 3000 kg./cm.?, that of 
m-dinitrobenzene from 89-8° to 138-0° between 1 and 2000 kg./cm.?, 
and the m. p. of guaiacol from 28-3° to 60-5° for the same range of 
pressure. The values found for guaiacol are in close agreement 
with those calculated from Denecke’s equation (A., 1920, ii, 10). 

M.S. B. 


Numerical Values of Chemical Constants and Frequencies 
of Elements. <A. C. Ecrerton (Proc. Physical Soc., 1925, 37, 75— 
83; cf. A., 1920, ii, 84).—The chemical constant C is given by the 
Sackur relation C=3/2 log M—C,, where Cy=log The 
value of C, calculated from the accepted radiation constants is 
—1-589. The weighted mean of observations on 10 elements leads 
to an experimental value 1-596-+-0-008. ‘This value leads to figures 
for both Stephan’s and Wien’s constants, which agree with the latest 
experimental values. The data relating to the chemical constants 
of 61 elements have been collected and tabulated together with 
values of $v (characteristic temperature) based on (a) the Linde- 
mann melting-point formula, (b) the coefficient of expansion, and 
(c) observations. Values based on specific heat data are given and 
the relative accuracies discussed. The Lindemann formula gives 
the closest approximation to experiment. If @v is plotted against 
log M (atomic mass) for various similar elements a linear relation is 
generally applicable. The evidence is inadequate for a discussion 
of the relationships between the characteristic frequencies of the 
elements. R. A. M. 


Theoretical Stoicheiometry of Molecular Volume, Inter- 
molecular Attraction, Viscosity, and Ionic Mobility of Liquid 
Organic Compounds. E. Wouutscu (Biochem. Z., 1924, 153, 
120—128).—A brief theoretical review from the point of view of the 
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kinetic theory of results published elsewhere. Acids have a larger 
specific molecular volume (®) and a smaller total volume (V) than 
the isomeric esters, whilst for the alcohols ® is greater than and V 
is less than the corresponding values for the isomeric ethers, 
Addition of methyl groups or chlorine atoms lowers ® and increases 
V. The ratio &/V is greater for isomerides of high than for those of 
low b. p., and increases in homologous series. Of two isomerides, 
that with the higher b. p. has the higher coefficient of internal 
friction, since it has a larger molecule and a lesser intermolecular 
volume (V—®). The internal friction of liquids increases in homo- 
logous series. Molecular association leads to an increase in ® anda 
diminution in (V—®). The non-applicability of the Stokes—Einstein 
equation to the ionic mobilities of certain isomeric ions is correlated 
with the intermolecular attraction between solvent and solute 
molecules, in the sense ‘that the attractive forces affect the ionic 
mobility in the same way as an increase in molecular radius (cf. 
Lorenz, ‘‘ Raumerfiillung und JIonenbeweglichkeit,” Leipzig, 
1922). J.P. 


Specific Volume of Steels. J. H. Anprew and A. J. K. 
HongyMan (Iron and Steel Inst., Carnegie Schol. Mem., 1924, 13, 
253—266).—The effect of varying heat treatment on the specific 
volume of carbon- and nickel-chromium-steels was investigated. 
For annealed carbon steels the specific volume v=0-12712+-0-00052a, 
where @ is the percentage of carbon. That of Fe,C is 0-1306. The 
effect of quenching both kinds of steel from various temperatures 
is recorded. The specific volume of fully tempered martensite is 
the same as that of the corresponding pearlite, indicating that in 
both conditions of the steel the cementite possesses the same 
crystalline form. CHEMICAL ABSTRACTS. 


Liquid Densities at Various Temperatures. J.J. van Laar 
(Z. anorg. Chem., 1924, 140, 52—60).—Polemical against Saslawsky 
(A., 1924, ii, 452). L. J. H. 


Density Determinations of Rock-salt Crystals. W. Guriss 
(Ann. Physik, 1925, [iv], 76, 403—408).—The density was deter- 
mined by weighing in air and in benzene and also by flotation in a 
mixture of benzene and bromoform. The results obtained were : 
di*=2-1644-+-0-5°/,,; coefficient of linear expansion between 0° and 
50°=40x10°6, from which the lattice constant—2-81400[1+ 
0-000040(¢—18)]. E. B. L. 


Density of Rhodium. ‘TT. K. Rosr (Inst. Metals, Mar., 1925; 
advance copy, 2 pp.).—Pure rhodium melted in the oxy-hydrogen 
flame and forged hot has d} 12-472 ina vacuum. An ingot forged 
up from sponge had d} 12-222. A. R. P. 


Vapour Pressure of Tellurium. J. J. Doouan and J. RB. 
Partinaton (T'rans. Faraday Soc., 1924, 20, 342—344).—The 
vapour pressure of tellurium has been determined by a modification 
of the method of von Wartenberg (A., 1913, ii, 670). The metal 
was heated in a stream of nitrogen and the loss in weight determined 
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at three fixed temperatures and at least three rates of flow at each 
temperature. Assuming that the molecule of tellurium is diatomic, 
the vapour pressure is calculated as 1-:86x10°, and 
6-10 x 10 atmospheres at 671°, 578°, and 488°, respectively. The 
mean value for the heat of volatilisation per gram-mol. is Fag 3 


Saturated Vapour Pressure of Hydrocyanic Acid. R. Hara 
and H. Srnozari (Tech. Rep. Téhoku Imp. Univ., 1924, 4, 145—152). 
—Pure hydrocyanic acid, b. p. 25-7°, was obtained by the action of 
sulphuric acid (d 1-39) on potassium cyanide, the vapour being 
passed over calcium carbonate and anhydrous calcium chloride 
before condensation; its polymerisation may be prevented by 
preserving it in contact with anhydrous calcium chloride. By a 
modification of the isoteniscopic method of Smith and Menzies 
(A., 1910, ii, 1036), the vapour pressure was determined within the 
limits 0—46°. The observed values are in satisfactory agreement 
those calculated from the formula log 
7-5030. . 


Vapour Pressure of Germanium Hydride. R. ScurnxK and 
A. IMKER (Ber., 1925, 58, [B], 271—272).—Redetermination of the 
vapour pressure curve of germanium hydride indicates the b. p. —90° 
to —91°, which is in harmony with the value (—88-5°) given by 
Paneth, Haken, and Rabinovitsch (this vol., ii, 60). The lower 
value observed previously (A., 1922, ii, 855) is ascribed to the 
preservation of germanium hydride over-night in contact with 
mercury whereby partial decomposition is caused with liberation 
of hydrogen. H. W. 


Determination of Surface Tension by the Ring Method 
(Torsion Balance). P. L. pu Noty (Biochem. Z., 1925, 155, 
113—118).—The author describes the standardisation and use of 
his apparatus for reading off directly in dynes/cm. the surface tension 
of liquids. The instrument is based on the ring method, is worked 
like a torsion balance, and has been used for a large number of 
determinations of the surface tension of colloidal liquids, chiefl 
blood-serum. The figures obtained agree within 0-1 dyne/cm. wit 
those of other authors. P. W. C. 


Relation between the Hardness of Metals and Temperature. 
F. SAVERWALD and K. KnerHans (Z. anorg. Chem., 1924, 440, 
227—242).—The absolute hardness, in terms of the work of compres- 
sion, of various metals was determined over a wide range of tempera- 
ture. For copper, tin, antimony, lead, and aluminium, the hardness 
is a linear function of the temperature, but with nickel, magnesium, 
zinc, and iron the curves are irregular. For nickel and magnesium 
the curves are composed of straight lines, but with zinc and iron 
the relationship is more complicated. Provisionally the breaks are 
considered to indicate polymorphism, although this is not always 
clear. The recoil curves show a general similarity to those for the 
hardness for the latter group. With the former they decrease with 
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rising temperature except that for each metal there is a character- 
istic break during which the recoil is independent of temperature. 
L. J. H. 


Piezochemical Studies. XXVII. Relation between 
Diffusion-velocity, Viscosity, and External Pressure. E. 
CoHEN and H. R. Brutns (Z. physikal. Chem., 1925, 114, 441—452 ; 
cf. A., 1924, ii, 521)—A method is described for the determination 
of viscosity at high pressures in an Ostwald viscosimeter, enclosed in a 
pressure chamber. It was found that the viscosity of mercury at 
20° was raised by 4:8% by 2 pressure of 1500 atm., and since in 
similar circumstances the diffusion velocity of cadmium through 
mercury decreases by 5%, it is concluded that the product of 
diffusion-velocity and viscosity is constant, independent of the 
external pressure. 


Viscosity of Binary Mixtures. D. B. Macteop (Z'rans. 
Faraday Soc., 1924, 20, 348—369).—The viscosities of binary 
mixtures of liquids can be expressed by the equation »=7,m,%,/2x-+- 
where and are the viscosities of the constituents, 
m, and m, their molecular percentages, x, and x, their amounts of 
“free space’ per c.c., and x the free space of the mixture. The 
values of x, and x, can be calculated from the densities and viscosities 
at two different temperatures, and the value of x is given by the 
equation x=2,0,+2%V,+C, where v, and v, are the volume per- 
centages and C the change of volume per c.c. on mixing. In normal 
mixtures in which the volume change is small, the curve connecting 
viscosity and composition is a sagged one, the amount of the sagging 
depending on the relative viscosities. When contraction occurs on 
mixing, the curve rises to a maximum, the position and magnitude 
of which depend on the amount of contraction and on the viscosities, 
and consequently also on the temperature. When the constituents 
have almost equal viscosities the maximum occurs at almost equi- 
molecular proportions, but otherwise the maximum tends to form 
near the viscous end of the curve, unless the constituents differ 
very markedly in viscosity, when the curve becomes S-shaped. 
Minima on the curve are usually accompanied by expansion on 
mixing. The formation of compounds causes a greater loss of free 
space than is indicated by the change in density, and the calculated 
results are therefore too low. The equations have been tested by 
means of existing data for a number of binary mixtures of organic 


liquids. W. H.-R. 


Viscosity and Allotropy of Glass. H. Le CuarTesirr 
(Ann. Physique, 1925, [x], 3, 5—21).—A critical discussion of the 
work of Washburn and Shelton (Univ. of [llinois Bull., No. 140, 1924, 
21, 1) and of English (J. Soc. Glass Tech., 1924, 8, 205) on the 
viscosity of glasses. The relation between the temperature and the 
log. log. of the viscosity is given by a linear equation of the type 
log. log.y=M[(t—1000)/1000|+-N (M being a constant and N the 
viscosity at 1000°). For the glasses examined by English and for 
certain of those examined by Washburn and Shelton, two such 
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linear expressions are required, one for the upper, and a second for 
the lower temperature zone, indicating a transformation point at 
a temperature in the region of 1000°. The results of English, for lime 
and magnesia series of the molecular type 3Si0,,zRO, (1—a)Na,0, 
show a simple linear relationship between the parameters M and N 
and the proportion of lime or magnesia molecules present. [Cf. B., 
1925, 242.] A. CousEN. 


Solid Solutions of Compounds of Elements of Different 
Valencies. G. Bruni and G. R. Levi (Atti R. Accad. Lincei, 
1924, [v], 33, ii, 377—-384).—The results of X-ray analysis confirm 
the conclusion reached from those of thermal analysis (cf. Tacchini, 
this vol., ii, 122) that lithium and magnesium fluorides form solid 
solutions, the mixed crystals undergoing decomposition at a low 
temperature. At the ordinary temperature, solid solutions of the 
lithium fluoride type containing up to 20% MgF, may be prepared. 
The replacement of a certain number of magnesium fluoride mole- 
cules by a corresponding number of double lithium fluoride 
molecules causes neither appreciable change in the lithium fluoride 
space lattice nor the appearance of new lines in the corresponding 
X-ray photograms, but, just as in other similar cases, the formation 
of the mixed crystals is accompanied by a slight increase in the 
volume of the elementary cell. 


Measurement of the Change in Volume in Metals during 
Solidification. H. Enpo (Sci. Rep. Téhuku Imp. Univ., 1924, 
13, 193—218).—Measurements have been made of the change in 
volume on solidification for a number of metals of low m.p. In the 
method employed, the metal is suspended in an inactive liquid 
during solidification or melting and the change in buoyancy deter- 
mined. Results are given for mercury, sodium, potassium, rubidium, 
tin, bismuth, thorium, cadmium, lead, gold, silver, copper, and 
aluminium. When the change in volume per unit mass is plotted 
against the atomic weight, a periodic curve similar to the curve for 
atomic volume is obtained. [Cf. B., 1925, 248.] C.S. 


Measurement of the Change in Volume in Alloys during 
Solidification. H. Enpo (Sci. Rep. Téhoku Imp. Univ., 1924, 
13, 219—227).—Using the method described in a previous paper 
(preceding abstract) measurements of the change in volume during 
solidification have been made for silumin, duralumin, copper— 
aluminium alloys, brass, and bronze. The mean coefficient of cubical 
expansion between 20° and 500° was also determined. [Cf. B., 
1925, 248.] C.S. 


Modification of the Structure of Aluminium Alloys con- 
Large Proportions of Silicon. N. Parravano and 
A. ScorTECCI (Atti Congr. Naz. Chim. Ind., 1924, 291—294).— 
Fusion of aluminium-silicon alloys with 1% of sodium or calcium 
modifies the structure of the metal so that, on cooling, the con- 
stituents are indistinguishable under the highest magnifications. 
Similar effects are produced in the same way in aluminium-silicon 
VOL. CXXVIII. il. 11 
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alloys containing small proportions of other metals, the mechanical 
properties being improved at the same time. [Cf. B., 1925, 247.] 


Intermetallic Reactions in a Lead-base Bearing Metal. 
O. W. Exxis (Nature, 1925, 115, 382).—A study of the influence of 
pouring temperatures and mould temperatures on the micro- 
structure of a lead-base bearing metal. ([Cf. B., 1925, 286.] , 

A. A. E. 


Influence of Lead and Tin on the Brittle Ranges of Brass. 
D. Buntrye (Inst. Metals, Mar., 1925; advance copy, 10 pp.).— 
The presence of lead in brass causes a general decrease of toughness 
and raises the upper limit of the brittle range. Addition of small 
quantities of tin to «-brass increases its impact strength and reduces 
considerably the brittle range, but larger quantities cause the 
separation of the brittle y or 6 constituent and a consequent great 
increase of brittleness. [Cf. B., 1925, 246.] A. R. P. 


Recrystallisation Phenomena [in Aluminium]. H. Réuric 
(Z. Metalik., 1925, 17, 63).—Annealing rolled sheets of aluminium 
at 220—350° results in rapid recrystallisation and the growth of 
very large crystals differently oriented from those produced by 
annealing at a higher temperature. This behaviour is similar to that 
previously observed in the case of silver. [Cf. B., 1925, _1 


Gas Solubility and Hydration. W. Mancuor [with M. 
JAHRSTORPER and H. ZeEpTER] (Z. anorg. Chem., 1924, 141, 45—81; 
cf. this vol., ii, 233).—The solubility of nitrous oxide and acetylene 
in aqueous solutions of electrolytes (including chlorides, bromides, 
nitrates, sulphates, phosphates, and iodates) has been determined 
at 25° over a wide range of concentration. The order of the effects 
of anions and cations is in agreement with the statements of previous 
investigators. The solubilities are always calculated for equal 
weights of water in the solutions, contrary to earlier investigations, 
where only the volume of the solution is considered. The present 
method has the advantage that a direct comparison is obtained with 
the value for the solubility in water, and it is possible to express in 
mols. of water the lowering of solubility caused by 1 mol. of 
dissolved substance. This value decreases with increasing 
concentration of salt. 

The quantities of water ‘‘ inactivated ’’ by 1 mol. were found to be 
the same for nitrous oxide and acetylene, within the limits of error. 
Acetylene shows small variations with nitrates, which are probably 
due to chemical reaction. The quantity of water required by 1 mol. 
of salt is somewhat greater at 0° than at 25°. The influence of 
nitric, hydrochloric, and sulphuric acids on the solubility of nitrous 
oxide was studied, and found to be different from that of salts; 
with rising concentration, the solubility falls at first, reaches a 
minimum, and then increases. Some non-electrolytes produce a 
decrease in solubility, others an increase. An attempt has been 
made to calculate the number of mols. of water required by. the 
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various ions, and satisfactory agreement obtained by several 
different methods. 4 L. L. B. 


Solubility of Lead Chloride in Acetic Acid. W. Herz and 
E. Martin (Z. anorg. Chem., 1924, 140, 339—340).—The solubility 
of lead chloride in acetic acid solutions decreases at first slowly 
and then rapidly as the acid concentration approaches 14:9N. The 
solution in glacial acetic acid gives only a brown coloration with 


Solubility of Mercury Halides in Mixtures of Glycerol and 
Water. E. Motzs and M. Marquina (Anal. Fis. Quim., 1924, 
22, 551—554).—The solubility of mercuric chloride in water at 
25° is 0-26 g.-mol. per litre, whilst that of mercuric bromide at the 
same temperature is 0-0170 g.-mol. per litre. The solubilities of 
mercuric chloride and bromide in mixtures of glycerol and water 
are recorded. In both cases, the solubility increases with the 
proportion of glycerol. G. W. R. 


Solubility in Mixed Liquids. G. PLevucerR (Physikal. Z., 
1925, 26, 167—170).—The solubility of benzamide and aceto-p- 
toluidide has been measured in mixtures of alcohol—water, alcohol— 
carbon disulphide, alcohol-carbon tetrachloride. 

In general, at temperatures well below the melting point of the 
substance, the solubility is greater than would be expected from 
the mixture rule, and in several cases a most decided maximum is 
observed. There appears to be no connexion between the change 
of solubility and the dielectric constants. EK. B. L. 


Piezochemical Studies. XXVIII. Solubility Determin- 
ation at High Pressures by means of Conductivity Deter- 
mination. E. and J. C. van Boscu (Z. physikal. 
Chem., 1925, 114, 453—499).—A conductivity method is described 
whereby the solubility of solids may be determined with great 
accuracy at high pressures. The principle of the method depends 
on the fact that the relation between the conductivity, «, and the 
concentration C, of the solution may be expressed by the equation 
«k=a-+bC + dC?+ Thallous sulphate was selected for 
experiment, on account of the marked influence of pressure on the 
solubility, and the resistances of a large number of solutions of 
different concentrations were determined at 30° and at pressures 
up to 1500 atm. For each pressure the equation «x = f(C) was 
calculated. It was found that the results could be expressed by the 
following curve: C = 5-831 -+ 0-003295p — 0-000000109p", and 
that at 1 atm., (dC/dp);atm.—= 0-003295%. The agreement 
between the solubility found by the conductivity method and by 
the direct method (cf. A., 1923, ii, 386) is excellent. The disad- 
vantages of the method are that it can only be applied to electrolytes, 
and that it is very tedious, owing to the long time taken to attain 
solution equilibrium. L. L. B. 


Salting-out. E. A. Harner and L. von Kirruy (Arch. exp. 
Path. Pharm., 1924, 104, 148—169).—The salting-out of phenol 
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from aqueous solution is selected as a typical example of the process 
under consideration. Interferometric measurements show that 
phenol solutions differ from solutions of other substances (e.., 
dextrose, potassium chloride) in that the displacement of the inter- 
ference bands is not a linear function of the concentration of the 
solution. This is attributed to the aggregation of the phenol mole- 
cules, a view which is supported by the fact that departure from 
proportionality also appears with concentrated solutions of potassium 
chloride. A similar aggregation of phenol molecules occurs, accord- 
ing to interferometric measurements, when electrolytes are added 
to phenol solutions in amount insufficient to salt out the phenol, 
i.e., the salting-out process commences before the actual separation 
of the phenol. This aggregation is considered to be a result of 
the polarisation of the molecules present in the solution, which is 
brought about by the introduction of an electric charge (electrolyte 
solution). The substance (phenol) with the smaller dielectric 
constant has the smaller polarisability and hence moves towards, 
and collects at, points where the strength of the electric field is 
small. Salting-out is thus a function of the dielectric constants of 
solvent and solute and will occur more readily the greater the 
difference between the values of these constants; other factors 
(such as hydration of ions) may, however, be present and obscure 
this relation. E. S. 


Sorption of Ammonia and Carbon Dioxide by Glass. 
D. H. Bancuam and F. P. Burr (J. Physical Chem., 1925, 29, 113— 
129; cf. A., 1924, ii, 392)—Measurements of the rate of sorption 
of ammonia by glass wool of known surface area at 0° and different 
pressures are found to agree, over the experimental range investigated, 


with the equation, s” = kps p.dt, where s is the sorption value in 


c.c. of gas sorbed (reduced to n.t.p.) and p, the momentary pressure, 
both at the time ¢, and m is a constant of about 12. With carbon 
dioxide, the value of m varies with the pressure. M. B. D. 


Adsorption from the Standpoint of Capillarity. W. A. 
Patrick and N. F. Eprerman (J. Physical Chem., 1925, 29, 220— 
228; cf. this vol., ii, 193)—The adsorption of water from its 
solution in n-butyl alcohol by silica gel has been determined at 
1°, 26-2°, and 50° for concentrations of water up to the solubility 
limit. The adsorption can be represented by the formula 
V = K(So/S,)" (cf. A., 1920, ii, 417), in which V is the volume of 
liquid solute adsorbed per gram of gel, S the equilibrium con- 
centration of the solute in the solution, K and 1/n are constants, a is 
interfacial tension, and S, a constant, which has a value, in general, 
less than the actual solubility of the solute. The equation can be 
deduced theoretically, using Rayleigh’s equation connecting the 
vapour pressure of a liquid with the radius of curvature of its 
surface. M. B. D. 


Anomalous Adsorption of Dyes by Wool and Cotton. J. B. 
Speakman and A. E. Barrys (J. Text. Inst., 1925, 16, 53—60 T).— 
The anomalous adsorption by wool of basic dyes such as night-blue 
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and Victoria-blue described by Biltz and Steiner (A., 1910, ii, 830) 
is associated with the observation of Gee and Harrison (7'rans. 
Faraday Soc., 1910, 6, 42) that untreated wool has a negative charge 
and acid-treated wool a positive charge when immersed in water. 
The process of dyeing is regarded as due to adsorption of dye by a 
neutralisation of the charge on the adsorbent and also to those 
unknown forces which are responsible for normal adsorption. 
Increasing the concentration of a solution of night-blue increases 
its acidity, and since this represses the negative charge on the wool, 
the latter has a decreasing adsorptive power for the dye. The 
adsorption of the dye is therefore dependent on the relation between 
the rate of increase of the normal adsorption and the rate of decrease 
of the adsorption due to the electrical charge of the fibre. The 
anomalous adsorption described by Biltz and Steiner is an instance 
where the adsorption due to the electrical charge has a dominating 
influence. In buffered solutions of night-blue, adsorption increases 
regularly with increase of concentration. 


Behaviour of Hydrated Aluminium Oxide towards Dyes. 
J. K. Woop and A. Wooier (J. Soc. Dyers and Col., 1925, 44, 
47—53).—Carefully purified samples of hydrated aluminium oxide 
prepared under varied conditions of temperature and concentration 
by addition of ammonia or sodium hydroxide to aqueous solutions 
of aluminium chloride or acetate are found to adsorb acid but not 
basic dyes. Hydrated aluminium oxide prepared from the acetate 
readily adsorbs basic dyes if a trace of alkali is added, but that 
prepared by means of sodium hydroxide strongly adsorbs basic 
dyes only when previously ignited ; in each case the adsorbed dye 
is readily removed by washing with water. The adsorption of basic 
dyes from aqueous solution is not affected by the presence of sodium 
sulphate, but is favoured by the presence of potassium citrate and 
particularly by sodium phosphate. Quantitative measurements in the 
presence of sodium phosphate at a measured hydrion concentration 
are described. Magenta is more strongly adsorbed than methylene- 
blue, the latter being more easily removed from the hydrated oxide 
by washing. Basic dyes adsorbed by hydrated aluminium oxide are 
removed by washing with water containing sodium chloride, sodium 
sulphate, or sodium acetate, but not by washing with water con- 
taining phosphate or free alkali. Hydrated aluminium oxide 
containing comparatively large amounts of chlorine decolorises 
aqueous solutions of methyl-orange and orange-IV, but with 
preparations containing less than 0-05% of chlorine a certain 
minimum concentration of dye was necessary before any adsorption 
occurred. Samples of hydrated aluminium oxide containing 
0-56% of chlorine were shaken up with 5% solutions of sodium 
phosphate, potassium citrate, sodium sulphate, potassium di- 
chromate, and sodium acetate, were then thoroughly washed with 
distilled water and dyed with ponceau-2R; the amount of dye 
adsorbed was found to increase in the order of the solutions named, 
those samples treated with phosphate and acetate having a white 
and an intense brick-red colour, respectively; in this behaviour 
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hydrated aluminium oxide resembles wool. Measurements of 
the adsorption of acid dyes such as picric acid, naphthol-yellow §, 
brilliant-crocein R, orange II, ponceau-2R, amaranth, and brilliant- 
crocein 9B are described. The mode of preparation of hydrated 
aluminium oxide has less influence on its dyeing properties than is 
the case with stannic and titanic acids (cf. Wood and Morley, A., 
1923, ii, 425, 426). The behaviour to acid dyes is largely determined 
by the presence of acidic impurities (cf. Michaelis and Rona, A., 
1919, ii, 496). A. J. H. 


Theory of Dyeing. G. Rossr and A. Bastnt (Annali Chim. 
Appl., 1925, 15, 4—16).—The authors regard dyeing as a simple 
process of adsorption of the colouring matter by the fibre. Dyeing 
may occur when the adsorption compound is insoluble in water, 
that is, when the affinity of the secondary valencies of the fibre 
towards those of the colouring matter is greater than that of the 
latter for the secondary valencies of the solvent. If this is not 
the case, dyeing is possible only with the intervention of mordants 
which, behaving like substantive dyes towards the fibres, give 
absorption compounds with increased affinity of their secondary 
valencies towards those of the dye; the same effect is produced if 
the mordant and dye yield compounds the secondary valencies of 
which have a greater affinity for those of the fibre than for those 
of the solvent. 

That the generation of heat during the dyeing process cannot 
be regarded as evidence in favour of the salt-formation theory of 
dyeing is shown by the observation that the coagulation of colloidal 
arsenic trisulphide is accompanied by thermal change. Other 
experimental results supporting the authors’ theory are: (1) the 
quantity of dye adsorbed by fibres immersed in dye-baths containing 
stabilising emulsoids is less than that which the same fibres are 
able to adsorb in absence of stabilisers, and (2) the proportion of 
dye combining with the fibre varies, within certain limits, with the 
concentration of the bath. ee A 


Adsorption. F. Scurerre (Z. physikal. Chem., 1925, 114, 
394—412).—The isotherms representing the adsorption of methy]l- 
violet, ethyl-violet, diamond-fuchsin, and methylene-blue by window 
and lead glass are found to be of the usual form. The surface of 
the glass powder was determined by the method of Schmidt and 
Durau (A., 1924, ii, 238), which involves the determination of the 
solubility of the glass in dilute alkali; it was found that this solubility 
depends, not only on the chemical composition, but also on the 
previous tisermal history of the glass. The adsorption for the two 
glasses was found to be different. Expressed as percentage of 
surface covered, the values for methyl-violet, ethyl-violet, diamond- 
fuchsin, and methylene-blue on window glass are 196-6, 164-8, 198, 
and 136-4, respectively, whilst the corresponding values on the 
lead glass are 192, 140-3, 75-2, and 79-5, respectively. The extent 
of the adsorption does not depend only on the magnitude of the 
surface area, but on the chemical composition and physical properties 
of the adsorbent. L. L. B. 
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Adsorption Compounds. V. R. Hater (Kolloid-Z., 19235, 
36, 86—92; cf. A., 1924, ii, 93).—In a group of acid tripheny!l- 
methane dyes, the introduction into the benzaldehyde nucleus of a 
sulphonic group increases the dispersion, although this is diminished 
by the introduction of a halogen or nitro group. The aluminium, 
iron, and chromium lakes are polydisperse, the lower degree of 
dispersion giving a blue and the higher a reddish-violet. Wool 
is dyed in reddish colours and cotton in blue. KE. M. C. 


Adsorption. IX. Adsorption by Soil. P. N. Paviov 
(Kolloid-Z., 1925, 36, 78—81).—The form of the curve representing 
the adsorption of ammonium chloride from aqueous solution by 
soil depends on the relative amounts of soil and solution. In 
accordance with the author’s criteria (cf. A., 1924, ii, 833) the action 
is a complex chemical process, probably involving a series of reactions 
in which almost insoluble double salts are formed, each of which is 
stable over a definite range of concentration. E. M. C. 


Vapour Pressure-Water Content Diagram and Adsorptive 
Power of Aniline-black. P. P. Kasaxevitrscnu (Kolloid-Z., 
1925, 36, 82—85)—The vapour pressure—-water content curves 
of aniline-black are quite smooth and show considerable hysteresis. 
At all stages of humidity the water content for drying is about 
twice that for wetting. The importance of the slowness of many 
adsorption reactions is emphasised and it is shown that the amount 
of hydrochloric acid removed from solution by aniline-black in one 
month is independent of the final concentration of acid. “< 


Capillarity, Evaporation, and Efflorescence. K. ScHULTZE 
(Kolloid-Z., 1925, 36, 65—78).—The rate of evaporation of water 
from circular capillaries is proportional to the area of the cross- 
section, and falls off rapidly with the depth below the mouth of the 
tube. The rate of evaporation is considerably greater from tubes 
of irregular cross-section, and it is suggested that the shapes of the 
capillaries are important factors in determining the course of 
evaporation from granular and porous materials. Efflorescences 
were obtained during the evaporation both of salt and of colloidal 
solutions. KB. M. C. 


Behaviour of Oil and Oleic Acid with Water. IV.—VI. 
J. F. Carrizre (Rec. trav. chim., 1925, 44, 121—129; cf. A., 1924, 
i, 461).—The behaviour of a pure oil with water is contrasted with 
that of an oil containing a trace of oleic acid. Anomalies in the 
behaviour of oil and water, which certain observers have attributed 
to hydrolysis, are now explained as due to the presence of impurities. 
The interfacial tensions of neutral oil/water, and of oleic acid/water, 
respectively, as given in the literature, require correction to about 
26 and 10-5 dynes/cm. respectively at 20°. Tracés of fatty acids 
in oil may be detected by the action of ammonia vapour after 


establishment of the oil/water equilibrium. ([Cf. B., 1925, 250.] 
F. M. H. 
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Colours Due to Thin Films on Metals. U. R. Evans (Proc. 
Roy. Soc., 1925, A, 107, 228—237)—Experiments are described 
which support the view that the colours of thin films on metals are 
due to interference. Mallock’s objection (Proc. Roy. Soc., 1918, 
A, 94, 566) that the temper colours on steel are not changed by 
polishing is countered by an experiment in which the colours are 
changed in the correct sequence by cathodic treatment in dilute 
hydrochloric acid. Raman’s view (Nature, 1922, 109, 105) that the 
colours are due to a granular structure is shown to be untenable, since 
the colours on molten lead can be obtained as easily when the oxide 
is molten as when it is solid. The sequence of colours obtained on 
iron and lead as above and also by exposing silver to iodine vapour 
and copper to hydrogen sulphide corresponds fairly well with that 
expected from the interference theory. Furthermore on removing 
the lead oxide film the colours seen by transmitted light are com- 
plementary to those seen by reflected light. The author considers 
that Tammann and Késter (A., 1922, ii, 831) were justified in 
using the interference principle to follow the velocity of the growth 
of films but that the principle may have been applied incorrectly. 

N. H. H. 


Densities of certain Aqueous Potassium Chloride Solutions 
as Determined with a New Pycnometer. H.C. Parker and 
K. W. Parker (J. Physical Chem., 1925, 29, 130—137).—A modified 
type of Sprengel pycnometer is described. The capacity is about 
100 c.c. and it has a calibrated capillary stem which obviates the 
filling of the pycnometer to an exact volume. The densities of 
0-099271N, 0-1N, and 0-01N solutions of potassium chloride are 
1-004840, 1-004881, and 1-000372 respectively, based on the value 
0-9998406 for water at 0°. The accuracy is about 1 part in a 
million parts. M. B. D. 


Densities of Solutions of Aluminium Chloride in Phosgene 
[Carbonyl Chloride]. A. F. O. Germann (J. Physical Chem., 
1925, 29, 138—141; cf. A., 1924, ii, 674)—The density of pure 
carbonyl chloride at 0° and 25° is 1-4275 and 1-3685, respectively. 
The density of solutions of aluminium chloride in carbony] chloride 
has been measured at these temperatures, and over the range 
investigated (0—50°% aluminium chloride) varies linearly with the 
percentage of aluminium chloride present. M. B. D. 


Alteration of the Volume Contraction on Solution. J. N. 
Raxsuit (Z. Elektrochem., 1925, 34, 97—101).—The contraction 
which occurs when various substances are dissolved in water and 
ethyl alcohol has been measured at different concentrations. A 
summary of previous work is given and the theory of the alteration 
of contraction with dilution discussed. The present results agree 
in general with van Laar’s hypothesis. N. H. H. 

Neutralisatidn of Chloric Acid by Alkalis Studied by 
Viscosity Measurements. L. J. Simon (Compt. rend., 1924, 
179, 822—-825).—Chloric acid, on neutralisation with sodium or 
potassium hydroxide, gives results similar to those previously 
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obtained with polybasic acids (A., 1923, ii, 219; 1924, ii, 335, 455). 
The differences previously observed between the two alkalis also 
apply to the present case. H. J. E. 


Refractometric Studies of Neutralisation. F. S. Hammett 
(J. Franklin Inst., 1925, 199, 91—98).—The refractive index of 
mixtures of strong and weak mono-, di-, and tri-basic acids (hydro- 
chloric, acetic, sulphuric, oxalic, phosphoric, and citric) and strong 
mono-acidic bases (sodium and potassium hydroxides) is a linear 
function of the salt concentration when excess of base is present. 
The linear relation also holds for excess of acid when the acids are 
monobasic, but not when di- or tri-basic acids are involved. This is 
ascribed to the formation of acid salts. L. F. G. 


Electrolyte-iree, Water-soluble Proteins. II. Effect of 
Carbon Dioxide. I. M. Apvotr and W. Pautti (Biochem. Z., 
1924, 152, 360—372).—The preparation by electro-dialysis of highly 
purified serum-albumin, egg-albumin, and “ glutin” (gelatin) is 
described. ‘The conductivity of such pure proteins rises on contact 
with air, and is again lowered by electrodialysis to a constant value 
corresponding with the hydrogen ions and negative protein ions 
present. It is suggested that the increase of conductivity, which 
does not affect the hydrogen-ion concentration, the isoelectric 
point, or the anodic migration of the protein, is due to the formation 
of equivalent amounts of negative and positive protein ions associated 
with positive hydrogen and negative hydrogen carbonate ions, 
respectively. J.P 


Distribution of Particles in Colloidal Suspensions. W. W. 
BarKas (Trans. Faraday Soc., 1925; advance proof).—The constants 
in the equation given by Porter and Hedges (A., 1923, ii, 743), 
viz. log, n/(1 — bn) 4- 1/(1 — bn) = Ky + A, areempirical. These 
constants should have values which depend on the size and mass of 
the particles, and an attempt has been made to determine them for 
suspensions of gamboge, copper, and silver. Sols containing 
particles between certain narrow limits of size were used, the 
determination of the distribution being carried out in a specially 
constructed cell by the method of counting. Values of K were 
determined, and from the equation K = gNm(u — y)/RjTu the 
values for the limiting radius of the gamboge, silver, and copper 
particles were found to be 1-85 x 10° cm. (K = 120), 4:32 x 106 
em. (K = 80), and 647 x 10% cm. (K = 220), respectively. 
These values were checked by measurement of the rate of fall of 
thin cloud in uncentrifuged solution, and good agreement was 
obtained with gamboge and copper particles. In the derivation of 
the equation it is assumed (1) that the particles are spherical, (2) 
that Stokes’ law is obeyed, and (3) that the particles exist in the 
pure state in the solution. With regard to (1), it was observed 
with the larger particles of gamboge that the diffraction rings are 
of irregular intensity, from which it is inferred that these particles 
are not spherical. The formula of Porter and Hedges appears 
to hold within the limits of experimental error. L. L. B. 
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Law of Distribution of Particles in Colloidal Suspension. 
Specific Volume of a Gamboge Suspension. J. R. H. Courts 
(Trans. Faraday Soc., 1925; advance proof).—Measurements of 
the densities of gamboge suspensions by means of a pycnometer 
show that there is no measurable change in volume in the formation 
of these suspensions. L. L. B. 


Connexion between Osmotic Pressure, Swelling Pressure, 
and Adsorption. M. Pé.Anytr (Z. physikal. Chem., 1925, 114, 
387—393 ; cf. A., 1914, ii, 720).—The author has derived the relation 
ce’ —c-+ (de’ /d log, .dP/de, where c’ is the crystalloid 
concentration in the solution containing colloid, c the crystalloid 
concentration in the crystalloid solution, C the colloid concentration, 
and P the swelling pressure or osmotic pressure. Its validity is 
confirmed within the limits of error by Loeb’s data for gelatin 
phosphate. L. L. B. 


Stability of Arsenious Sulphide Hydrosol and Velocity of 
Colloidal Particles Moving under the Influence of Gravity. 
A. Dumanskt (Kolloid-Z., 1925, 36, 98—99).—The particles of an 
arsenious sulphide sol, kept under observation for 4 years, fell at 
a constant rate of 0-031 cm. per day. E. M. C. 


Colloidal Lead Dioxide from Lead Tetra-acetate. A. 
GUTBIER and H. O. Meyer (Z. anorg. Chem., 1924, 141, 95—100).— 
Perfectly dry lead tetra-acetate, prepared by the method of Dimroth 
and Schweizer (cf. A., 1923, ii, 744), was found to decompose 
immediately in presence of water, giving lead dioxide. To prepare 
colloidal lead dioxide from the acetate, the latter (1-5 g.) should be 
slowly added, at the ordinary temperature and with rapid stirring, 
to a 0-3% solution of gum arabic (250 c.c.) to which 0-2N-ammonia 
solution (30 ¢.c.) has been added. The sol is filtered from small 
quantities of brown precipitate, and dialysed as rapidly as possible. 
The pure preparation isdark brown. A white precipitate of hydrated 
lead dioxide separates slowly on long keeping. L. L. B. 


Colloidal Sugar. I. P. P. von Wermarn (Kolloid-Z., 1925, 
36, 118—122).—When solutions of dextrose in commercial absolute 
alcohol or acetone are poured into a large excess of ether at the 
ordinary temperature, the crystallisation process passes through 
a marked colloidal stage, lasting about 2 hrs. The suspensions 
produced by pouring alcoholic dextrose solutions into benzene, 
toluene, or xylene are much more stable and show violet, deep blue, 
or green shades with a strong opalescence in the complementary 
colours. E. M. C. 


Cholesterol and its Esters. E. Krxsrr (Biochem. Z., 1924, 
154, 321—327).—Methods are described for preparing stable sols 
of cholesterol and lecithin. Both sols diminish the stability of 
negatively charged colloids. The activity of the sols of the fatty 
acid esters of cholesterol in diminishing the stability of negatively 
charged colloids is reduced as the lena of the carbon chain in the 


homologous series is increased. A cholesterol sol has a considerably 
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lower surface tension than pure water. Its fatty acid esters are 
less active in lowering the surface tension of water, the activity 
again falling off as the molecular weight increases. The constant 
proportion existing in the organism between free cholesterol and its 
esters has an important bearing on the physical state of the body 
colloids. H. D. K. 


Colloids and Mineral Waters. E. Hernrivean and W. 
KopaczEWsKI (Compt. rend., 1924, 179, 909—912).—The surface 
tension of coloured negative colloid solutions is equal to, and that of 
positive colloid solutions is less than that of distilled water. A 
similar difference is found when distilled water is mixed with the 
colloid. On substituting mineral water for the distilled water, the 
effect is reversed; this is attributed to the presence of a positive 
colloid in the natural water. If a natural mineral water is replaced 
by an artificial preparation of identical chemical composition, no 
such reversal is observed. The conclusion is reached that the 
ferruginous mineral water used in the experiments (Spa, Source 


Pierre-le-Grand) contains an electropositive hydrosol of 
H. J. E. 


Colloids and Mineral Waters. pb’ArsonvaL and Borpas 
(Compt. rend., 1924, 179, 912—913; cf. preceding abstract).— 
Certain mineral waters deposit sediment after being bottled. The 
deposition of sediment may be avoided by adding carbon dioxide 
in order to avoid both oxidation and precipitation from acid 
carbonates. Certain cases of deposition, however, do not seem to 
be traceable to these two causes. H. J. E. 


Velocity Function of the Viscosity of Disperse Systems. I. 
W. Ostwatp (Kolloid-Z., 1925, 36, 99—117).—It is suggested that 
the term “ structural viscosity ” should be used quite generally in 
referring to the deviations from Poiseuille’s law which are shown by 
certain colloidal solutions. Such deviations are shown in the 
influence of change of pressure or rate of flow on the viscosity. Even 
for colloids exhibiting ‘structural viscosity,’ measurements with 
the Ostwald type of viscosimeter are trustworthy. A simple 
pressure-viscosimeter is described for measuring the effect of vari- 
ations in the rate of flow. The capillary viscosimeter is modified 
by using a short, narrow capillary with an upper bulb in the form 
of a flat lens and by increasing the length of the arms to 20—50 cm. 
The filling tube is wide and is graduated throughout its length. The 
instrument is calibrated for water for different heights of filling. 
If ty and ¢, are the times of flow for water and for the colloidal sol- 
ution, for the same height, and if k,, k,, etc., are constants, the results 
for a large number of colloidal solutions may be expressed by 
t, = k, .t»" with an accuracy of 1—2%. In some cases better 
agreement is given by ty = ty” + ko . tw” or ty = ka(t, — ty)”. Similar 
equations hold for measurements with the Hess and the Couette 
apparatus. The exponent », which measures the “structural 
viscosity,’ is greater than 1; the highest value found was 1-75 for 

11*—2 
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a 1° caoutchouc sol in benzene. The constant & is generally less 
than 1, but may be greater. For colloidal solutions, such as those 
of gelatin, reduction of concentration or heating causes both con- 
stants to approach the value 1. Since colloidal solutions, like their 
dispersive media, probably give values for & less than 1 for higher 
pressures and turbulent motion, the complete relationship between 
velocity of flow and pressure will be represented by a —— —" 


Physico-chemical Properties of Gelatin. Rotatory Power. 
F. Vuts and E. VELiincer (Compt. rend., 1925, 180, 439—442).— 
The mutarotation and rotatory power of. gelatin gels at various p, 
values have been investigated at 40° and at the ordinary temper- 
ature (12—15°). The diffusion of light by the gels and the resulting 
polarisation have also been studied in their relation to the py value 
of the gel. The light diffused is a maximum at the isoelectric 
point (p, 4:7) and passes through minima at py values 2-6 and 13. 
Freshly-prepared samples exhibit mutarotation at the ordinary 
temperature, but not at 40°. The phenomenon is most pronounced 
at the isoelectric point. The rotatory power (negative) at 12—15° 
plotted as a function of p, exhibits a pronounced maximum at the 
isoelectric point and two minima, one at py 3 and the other well on 
the alkaline side. The rotation is more pronounced for blue than 
for yellow light. At 40° there is a slight minimum at p, 4:7. The 
mutarotation is due to the slow conversion of a system stable at 40° 
into one stable at 12—15°, the rate of change being retarded by the 
viscosity of the medium. The development of a maximum value in 
the rotation is attended by the parallel development of an opalescence, 
showing the change to be accompanied by a modification of the 
physical structure. The interpretation of the py-rotatory powcr 
diagram is considered. B. ©. 


Osmotic Pressure of Hemoglobin. Explanation of the 
Effect of Acetic Acid, based on Donnan's Theory of Membrane 
oo H. C. Witson (Biochem. J., 1925, 19, 80—83).— 

en hemoglobin is dialysed in an osmometer against acetic acid, 

there results a four- to six-fold increase in osmotic pressure above the 

value against distilled water. The hydrogen-ion concentration of 

the hemoglobin solution is considerably less than that of the acetic 
acid solution. It is supposed that hemoglobin acetate is formed. 
8. S. Z. 


General Character and Electrical Properties of Gels. IF. 
MicuawD (J. Chim. physique, 1924, 24, 386—395 ; cf. A., 1923, ii, 134; 
Compt. rend., 1924, 178, 993).—An electrical double layer exists at 
the surface of a gel which itself consists of a network of canals 
filled with liquid, the radii of the canals being less than that of the 
double layer. Adsorption occurs and is general; the negative 
charges only can penetrate the canals. Addition of alkali increases 
the charge on the double layer, the attraction between the charges 
is increased, and the canals expand to allow the positive charges to 
enter, as a result of which the gel expands. Conversely, acids pro- 
duce contraction, but, if the acid is sufficiently strong, it may reverse 
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the sign of the double layer and expansion will then occur, as in the 
case of gelatin. The deformation of gels by electric currents is due 
to electrical osmosis, and prolonged passage of the current results 
in the drying of the gel at the anode, whilst liquid collects round the 
cathode. Conversely, a difference of potential is produced if the 
gel is pressed, owing to the liquid being forced along the canals. 
A complete explanation of the above phenomena must take account 
of both chemical and adsorption processes. Gels are an essential 
constituent of living matter, and certain muscular and nervous 
effects may be due to their properties. Ifa current is passed through 
a nerve, the latter is more excitable at the cathode, possibly owing 
to the production of liquid as in the case of gels. W. H.-R 


Electro-dialysis of Agar. E. H. Harvey (Amer. J. Pharm., 
1925, 97, 66—70).—-By subjecting agar sols to a preliminary treat- 
ment with 0-5%, acetic acid and water and then to electro-dialysis 
for 12 hrs. at 50°, the ash content on a dry basis was reduced from 
3-75% to 081%. E. M. C. 


Chemical Theory of the Protective Action of Sugars. II. 
D. L. Surivastava, R. 8. Gupra, M. Prasap, and 8. 8. BHaTNnaGaR 
(J. Physical Chem., 1925, 29, 166—177; cf. A., 1924, i, 942).— 
Adsorbed sugars (sucrose, arabinose, mannose, maltose, levulose, 
and xylose) do not contribute to the rotation observed when the 
sugar is dissolved in a colloidal solution (cadmium, antimony, and 
arsenic sulphides, and selenium). Similar observations made with 
aluminium stearate and palmitate, zinc oleate, and magnesium 
oxide lead to the same conclusion. The change in optical activity 
is not due to mutarotation produced by the dissolving agents. 

M. B. 


Conditions of Precipitation, by Electrolytes, of Selenium 
Hydrosol and Other Hydrosols. J. J. Dootan (J. Physical 
Chem., 1925, 29, 178—187).—The coagulating powers of various 
electrolytes have been determined for selenium and _ tellurium 
hydrosols. The results are not in accord with Whetham’s law 
(A., 1900, ii, 62). M. B. D. 


Ionic Conflict and its Relations with the Physico-chemical 
Constants of Plasma. A. H. Rorro and L. M. Correa (J. Chim. 
physique, 1924, 21, 466—468).—Certain physiological properties of . 
blood plasma depend on the value of the ratio (Na+K)/(Mg+Ca) 
formed by the four chief mineral elements. The value of this ratio 
is also responsible for the physical properties of some colloids. In 
determining the physical properties of plasma, it is necessary to 
add oxalate to prevent coagulation. Test portions of blood were 
treated with just sufficient oxalate to prevent coagulation and 
plasma was prepared by centrifuging. When this plasma was 
treated with quantities of sodium oxalate increasing from 1 to 10 mg., 
the surface tension gradually increased from 60-50 to 60-92 dynes, a 
more rapid increase to 70-4 dynes occurring when 12 mg. of sodium 
oxalate were added. The weights of the test portions are not stated. 

W. H.-R. 
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Dissociation of Chlorine into Atoms. M. Travurz and F. 
GRISSLER (Z. anorg. Chem., 1924, 140, 116—148).—The amount 
of chlorine present in a porcelain vessel of known volume at atmo- 
spheric pressure was determined for temperatures between 1151 and 
1264°, and compared with that calculated after making allowances 
for the departure of chlorine from the simple gas laws. From the 
temperature coefficient of the equilibrium constant the heat of 
decomposition is 59500-+-200 cal. The chemical constant calcul- 
ated from the isochore lies between 0-54 and 2-27, which. differs 
considerably from that calculated by Stern’s formula. L. J. H. 


Equilibrium of Gases in the Reaction of Explosives. N. 
YamaGa (J. Fac. Eng. Tokyo Imp. Univ., 1924, 15, 207—271).— 
Calculations in the theory of explosives based on the analysis of the 
gaseous products are incorrect owing to the change of equilibrium 
constant during cooling. The equilibrium at the moment of 
explosion is that of the water-gas reaction. During cooling methane 
is formed by the reactions CO+3H,=CH,+H,0, CO,-+4H,= 
CH,+2H,0, and 4CO+2H,O0O—CH,+3CO,. These reactions occur 
only below 1500°, the stability temperature of methane. The 
equilibrium constants of the water-gas and methane reactions were 
calculated by the Nernst heat theorem, using the specific heat data 
of Piers and of Bjerrum. The constants given by these equations 
are compared with those given by the expressions of several other 
authors. All equations are satisfactory up to 2000° Abs. Above 
this, wide divergences occur except between the author’s equations 
and that of Nernst. <A consideration of the thermodynamic rela- 
tions of gas mixtures based on van der Waals’ equation shows that 
at high temperatures actual gas mixtures may be treated as ideal. 
On this basis a graphical method is developed by which the tem- 
perature and heat of explosion, and the equilibrium at the moment 
of explosion, may be derived from the analysis of the explosive and 
its heat of formation. 


Equation for the Haber Equilibrium. L.J.Gmu.zEspie (Proc. 
Nat. Acad. Sci., 1925, 11, 73—74)—The equations log Kp= 
(2679-35-+-1-1184p)1/7' —(5-8833-+-0-001232p) and log Kp=(2172°26 
-+-1.99082p)1 /T'—(5'2405-+-0-002155p) represent the values of the 
equilibrium constant over the temperature range 325—500° at pres- 
sures up to, and greater than, 100 atm. respectively. Attempts to 
obtain a single equation for high and low pressure data failed 
because of certain discontinuities. Haber’s data for 30 atm. do not 
agree with the above equation. An explanation of the discrepancy 
is offered. J. 8. C. 


Electrolytic Dissociation of Dibasic Acids. II. Second 
Dissociation Constants. E. Larsson (Z. anorg. Chem., 1924, 
140, 292—-300).—The second dissociation constants at 18° of 14 
organic acids measured by the author’s electrometric method (cf. 
A., 1923, ii, 55) are shown to agree with values calculated from the 
formula previously given, and with those obtained by other methods. 
The values for oxalic acid, 7:1x10™5, and maleic acid, 5-1 x10°’, 
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are higher than those found by Chandler (cf. A., 1908, ii, 467), but 
are supported by other evidence. Bjerrum’s and r factors (A., 
1923, i, 1059) are calculated for the acids investigated ; those obtained 
for a series of dibasic «-thio-fatty acids indicate that the carboxyl 
groups in racemic acids are about 0-8 A. nearer than in the corre- 
sponding meso-compounds. The value of n tends to increase as 
ethylenic linkages are introduced into the molecule. S. K. T. 


Aqueous Solutions of Carbon Dioxide and Carbonic Acid. 
C. FaurHott (J. Chim. physique, 1924, 21, 400—455).—The 
equilibria between carbon dioxide, carbonic acid, and carbonate 
and hydrogen carbonate ions in aqueous solutions of different acidity 
were investigated in detail. Buffer solutions of formates, acetates, 
cacodylates, phosphates, borates, and carbonates with their 
respective acids were used to give solutions of known py value. To 
these were added solutions of carbonic acid, and, after a measured 
interval, excess of dimethylamine; the latter combines with 
carbonate or carbonic acid to form a carbonate, and with molecular 
carbon dioxide (CO,) to form a carbamate, the relative amounts of 
the two being determined. In some cases corrections have to be 
applied owing to variation of the py, value during the experiment, 
but the original must be consulted for these. Carbon dioxide is 
hydrated in two ways, represented by the equations (1) CO,4+-H,O= 
H,CO,, and (2) CO,~OH’=HCO,'. These reactions take place 
simultaneously, but for values of pg<8 the hydration is almost 
entirely due to reaction (1), whilst for values of py, >10 reaction (2) 
predominates. Between these limits the two reactions take place 
with comparable velocity, but the agreement between calculated 
and experimental values is not good, owing possibly to side reactions 
with the (borate) buffer solution. The velocity coefficients of the 
reactions (1) and (2) are respectively 0-0013 and 405 at 0° and 0-011 
and 1740 at 18°. Dehydration occurs by the reversal of reactions (1) 
and (2), reaction (1) predominating in acid solutions. The values of 
the dehydration velocity coefficients at 0° and 18° are ky,co,, 1-16 
and 7-1, and 10°59 and respectively. The total 
velocity of dehydration varies with the acidity and is a complex 
function, as the proportions of the initial carbonate existing as H,CO,, 
HCO,’, and CO," vary greatly with the acidity. In strongly acid 
solution the time taken to reach equilibrium is about 1 sec. and 1/7 
sec. at 0° and 18°; with decreasing acidity these times rise to a maxi- 
mum at p, 8, being 700 secs. and 80 secs. at the same temperatures, 
whilst for pz>9 the times decrease regularly. At equilibrium, in 
solutions from pg 0 to py 4:5, less than 2°% of the total dissolved 
carbon dioxide is in the form of carbonic acid or carbonate or hydro- 
gen carbonate ion; in alkaline solutions (pz 12 to 15) almost the 
whole exists as carbonate (CO,’’) ion. The values of the first and 
second dissociation constants of carbonic acid are determined 
as 2x10 and 10° respectively at 0°. In reaction (1) above, the 
equilibrium constant K pyarate=@n,00,/Aoo, is 1/891 at 0°, and 1/646 
18°, The solutions of carbon dioxide used varied 0-5 
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Condition of Methyl-orange in its Transition Interval. 
I. M. Kotruorr (Rec. trav. chim., 1925, 44, 68—74).—Bjerrum’s 
theory of salt-like double ions is applied to the case of methyl- 
orange, and the colour change thus represented : 

== NMe,RSO,’-+H,0. 
re yellow 
Methyl-orange fulfils the criteria for a basic indicator (cf. A., 
1922, ii, 156; 1923, ii, 330) and the dissociation constant of the base 
is of the same order as that of dimethylaminoazobenzene. The 
sulphonic acid group behaves as a very strong acid. fF. M. H. 


_ Condition of Methyl-red in its Transition Interval. I. M. 
Ko.ruorr (Rec. trav. chim., 1925, 44, 75—81)—By means of 
partition experiments with the aqueous solution and light petroleum 
near the isoelectric point (p, 3-9) of o-methyl-red (dimethylamino- 
-azobenzene-o-carboxylic acid), it is found that at 15° k,=2-5.10°! 
and k,=9.10°°. According to Bjerrum’s theory (A., 1923, i, 444), 
the red double ion “HNMe,RCO,’ forms with acids "HNMe,RCO,H 
and with bases NMe,RCO,’. At py 4—6, o-methyl-red behaves as a 
base, k, 7.1079, k, 2-5.10%. Similarly, the behaviour of p-methyl- 
red is best explained by the theory of double ions, and for it are found 
k, 10°25 and k, F. M. H. 


Cryoscopic Measurements with Nitrobenzene. III. Equi- 
librium in Nitrobenzene Solution. F.8. Brown (J. Chem. Soc., 
1925, 127, 345—348; cf. this vol., ii, 32)—The dissociation of 
naphthalene picrate and of naphthalene-trinitrotoluene have been 
investigated by cryoscopic measurements of their solutions in moist 
nitrobenzene in the presence of partially dehydrated Glauber’s salt. 
The dissociation obeys the law of mass action. The free energy 
of formation of naphthalene picrate at 3° is calculated as 2083 cal. 
per mol. in agreement with values obtained by Brénsted (A., 1912, 
ii, 20) from #.M.F. measurements. W. H.-R. 


Deliquescence of Salts. K. Scuerinca (Pharm. Weekblad, 
1925, 62, 185—190).—A solid salt becomes liquid on exposure by 
attraction of water from the air when the vapour pressure of its 
saturated solution, at the temperature prevailing, is less than 65% 
of the vapour pressure of water at that temperature, but remains dry 
if this figure is over 70%, the relative humidity of the atmosphere 
being usually about 65%. Tables showing this percentage pressure 
for various salts at various temperatures and pressures are given. 

8S. I. L. 


Lithium. III. Lithium Hydride. G. F. Hirria and A. 
KRaAJEWSKI (Z. anorg. Chem., 1925, 141, 18383—160; cf. A., 1924, ii, 
756).—The dissociation pressure of lithium hydride has been 
measured at various temperatures. The hydride was prepared by a 
modification of Moers’ method (A., 1921, ii, 200), the maximum yield 
being obtained at 750°. Hydrogen attacks the molten lithium at 

emperatures above 400°, yielding a product which contains 98-77% 
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of the hydrogen required for the formula LiH. Sublimation is 
‘ accompanied by decomposition, the hydrogen not recombining with 
the lithium, and the hydride is extremely unstable in air. As the 
percentage of hydrogen in the sample increases so the pressure 
increases, an extremely rapid increase occurring as the hydrogen 
content approaches that required for the composition LiH; this 
behaviour is similar to that observed with magnesium halide— 
ammonia systems investigated by Biltz and Hiittig (A., 1922, ii, 59), 
and is said to afford additional evidence that lithium hydride is a 
true compound. A difference of 0-02% in the hydrogen content 
doubles the pressure. The period required for the attainment of a 
constant pressure value varies very largely for different investig- 
ations and different temperatures and the experimental results are 
broadly represented by two typical curves, one for high temperatures 
and the other for low temperatures. The values for the dissociation 
pressure of a solid phase of composition LiH»-9,, are, at temperatures 
of 150°, 170°, and 190°, p(mm.)=0-05, 0-11, and 0-34, respectively. 
At the ordinary temperature (23-5°) the observed pressure was 
0-023 mm., which shows a large discrepancy from the value 
(4:57 x 10°°? mm. at 13°) calculated by Moers (loc. cit.) from the heat 
of formation and specific heat data. If a preparation which has 
been decomposed at high temperature is left for a time at the 
ordinary temperature and then again heated at the higher temper- 
ature the hydrogen pressure measured is greater than that recorded 
when the heating is uninterrupted. With a solid phase containing 
a large excess of metallic lithium no extremely small dissociation 
pressures are obtained such as are required on thermochemical 
grounds. In explanation, it is suggested that the hydrogen ion 
eliminated is freely mobile and diffuses throughout the system, pro- 
ducing a homogeneous phase. The calculated heat of the reaction 
is also in good agreement with the experimental value obtained by 
Gunz, 2Li+1-00H,=2LiH+43,200 cals. Arbitrary extrapolation 
of the value of the dissociation pressure to that of pure lithium 
hydride yields a value greater than 1 atm. From the experimental 
p/t value the heat of reaction is calculated by use of the Nernst equa- 
tion, and certain X-ray spectroscopic measurements are recorded. In 
pure lithium hydride, the arrangement of the lithium ion is a face- 
centred cubic lattice and the distance between the middle points of 
the lithium and hydrogen ions is calculated to be 2:00 x108cm. The 
energy liberated by the combination of metallic lithium with gaseous 
hydrogen (2Li+H,—2LiH) at absolute zero is calculated to be 
U,=40,775 cals., whilst that for the reaction of two atoms of lithium 
with 1 mol. of hydrogen to produce 2 mols. of lithium hydride is 
practically zero. J. W. 


Alpha Phase Boundary in the Copper-Zinc System. R. 
GenpeERS and G. L. Barvey (Inst. Metals, Mar., 1925; advance copy, 
9 pp.).—The « phase boundary in the copper-zinc system is a straight 
line perpendicular to the axis of composition up to 450° at 61% Cu; 
above this temperature it inclines in a slightly curved line to meet 
the solidus at about 906° and 67:5% Cu. Alloys containing 61— 
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63% Cu consist of pure « at the ordinary temperature, but on heating 
above 450° this is progressively transformed into # until above 800°: 
the change is complete. [Cf. B., 1925, 246.] A. R. P. 


Equilibrium Diagram of the Aluminium-Zinc System. 
T. IsrHara (Inst. Metals, Mar., 1925; advance copy, 17 pp.).—Ac- 
cording to measurements of the electrical conductivity the solubility 
of aluminium in solid zinc falls from 1% at the m. p. to 0-3% at 20°, 
whilst the solubility of zinc in solid aluminium is 22-5% at 20°, 
30% at 280°, and 60% at 440°. The eutectic contains 5% Al and 
melts at 380°, the peritectic line at 440° extends from 13% to 41% Al 
and the eutectoid line at 280° from 0-3% to 65% Al. The eutectoid 
contains 21% Aland is formed by the decomposition of the unstable 
8 phase, which appears to consist of a solid solution of an unknown 
compound in «, into 8+-y. In alloys containing 8 a transformation 
similar to the A2 transformation in iron takes place at 340—360°. 
[Cf. B., 1925, 246.] A. R. P. 


Ternary System Molybdenum-Nickel-Silicon. Prautscu 
(Z. Metallk., 1925, 17, 53—56).—Besides the binary compounds 
MoSiz, MoSi,, MoNi, Ni,Si, Ni,Si,, and NiSi, the system molyb- 
denum-nickel-silicon contains two ternary compounds Ni,Mo,Si and 
Ni,MoSi,. The former is stable at all temperatures below 2100°, when 
it melts unchanged, but the latter decomposes below 850° as follows : 
2Ni,MoSi,=Ni,Mo,Si+Ni,Si,+Ni,Si. The silicide, NiSi, forms a 
eutectic with the stable ternary compound. All the alloys in this 
system with the exception of those rich in nickel and consisting of 
homogeneous mixed crystals are very hard and brittle. [Cf. 
B., 1925, 247.] A. R. P. 


Ternary System Chromium-Nickel-Molybdenum. E. 
Srepscaxae (Z. Metallk., 1925, 17, 53—56).—No ternary compounds 
are formed in this system, but there is evidence of the formation of 
a ternary eutectic containing between 5 and 10% Ni. The structure 
of the alloys rich in nickel consists of a homogeneous mixed crystal 
phase, but all other alloys contain two or three phases consisting of 
the compound MoNi, molybdenum containing small quantities of 
nickel and chromium in solid solution, and the homogeneous mixed 
crystal phase. The alloy containing 60% Ni, 20% Mo, and 20% Cr 
is only very slightly attacked by hot hydrochloric acid or by hot 
dilute sulphuric acid and unattacked by solutions of the alkali 
hydroxides. [Cf. B., 1925, 247.] A. R. P. 


Dissociation Equilibria of Compounds of Ferrous Salts 
with Nitric Oxide. W. Manconor [with H. 
(Z. anorg. Chem., 1924, 140, 22—36).—-Old data (A., 1907, ii, 93) 
and some from new determinations are combined to obtain the 
equilibrium constant for the dissociation of the substance FeSO,,NO. 
This compound is exothermic (11,900 cal.), and its dissociation in- 
creases with rise of temperature. No relationship exists between 
the ionisation and complex formation, but it is believed that addition 
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takes place in the first instance to the undissociated molecule. At 
higher temperatures oxidation occurs. L. J. H. 


Equilibrium of the Reciprocal Salt System Sodium 
Chloride-Magnesium Sulphate with Reference to Natural 
Salt Solutions. N.S. Kurnaxov and F. (Z. 
anorg. Chem., 1924, 140, 149—182)—The quaternary system 
H,O-(Mg*++Na,*+)-(Cl,~SO,") was studied at 0° and 25°. At the 
lower temperature there are four solid phases, viz., NaCl, 
Na,SO,,10H,O, MgSO,,7H,O, and MgCl,,6H,O. At 25°, the solid 
phases Na,SO,, MgSO,,6H,0, and astrakanite, Na,SO,,MgSO,,4H,O 
are formed. Tables of data and projections of the space models 
for both temperatures are given. 

The paths of crystallisation are discussed. L. J. H. 


Heats of Solution and of Decomposition of Chlorine Dioxide. 
H. Boots and E. J. BowEn (J. Chem. Soc., 1925, 127, 342—345).— 
Mixtures of chlorine dioxide and carbon dioxide were passed into 
water contained in a vacuum-jacketed calorimeter, and the rise 
in temperature was compared with that produced by the expenditure 
of a known amount of electrical energy. The heat of solution is 
6600 +-200 cal./mol. independent of the concentration of the solution 
produced. The heat of decomposition is 23,500 cal./mol., and was 
determined by sparking a mixture of chlorine dioxide and carbon 
dioxide in a vacuum-jacketed vessel containing a small thermo- 
couple, the rise in temperature being compared with that produced 
by the expenditure of a known amount of electrical energy through 
a heating coil. The heat of dissociation of a molecule of chlorine 
dioxide is then calculated as ClO,—Cl-+-0,—4000 cals., the small 
energy change corresponding with two vibrational quanta. Since 
the gas is stable thermally, the energy of vibration is not sufficient 
to activate a molecule chemically but electronic activation is oe 

W. H.-R. 


Graphitic Conduction in Conjugated Chains of Carbon 
Atoms. T. M. Lowry (Nature, 1925, 115, 376—377).—If the 
view is accepted that at each stage of an isomeric change involving 
migration of an atom the intermediate double bonds of the conjug- 
ated system are ionised, it is possible to explain the mechanism of 
such an action harmoniously with Armstrong’s dictum that 
“chemical action is reversed electrolysis.” The process, called 
“graphitic conduction,” is analogous to metallic, and not to electro- 
lytic conduction. A. A. E. 


Conductivity Measurements of Very Dilute Solutions. H. 
Remy (Z. LElektrochem., 1925, 31, 88—95).—For conductivity 
measurements in very dilute solutions, the use of “ ultra-pure ” 
water can be avoided if the impurity in ‘‘ conductivity water” be 
limited to the least practicable amount of carbonic acid the influence 
of which on the conductivity may be calculated on the basis of the 
law of mass action. A simple method is described for testing the 
compliance of a sample of water with this condition. The solubility 
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of a number of sparingly soluble oxides has been determined in this 
way by conductivity measurements and the results are in good 
agreement with those obtained by conductometric titration and 
(where possible) gravimetric analysis. N. H. H. 


Velocity of the Hydrogen Ion in Gels under the Action 
of the Electric Current. N. IscariscHev and A. POMERANZEVA 
(Z. Elektrochem., 1925, 31, 101).—An answer to the explanation 
offered by Liesegang (ibid., 1924, 30, 449) of the “inertia” of the 
hydrogen ion in gels, previously described by the authors (A., 1924, 
ii, 90). Experiment shows that there is no appreciable difference 
in the velocity of the hydrogen ion whether N- or 2N-sulphuric acid 
be used. N. H. H. 


Migration of Ions in Solid Electrolytes. C. TuBanptT and 
H. Rermuoxp (Z. Elektrochem., 1925, 31, 84—88).—A reply to the 
suggestion of Le Blanc and Kréger (this vol., ii, 41) that the 
unidirectional ion migration in solid electrolytes found previously 
by the authors is a consequence of the prevailing experimental 
conditions. For a given substance, it is always the same ion which 
moves by diffusion and current conductance, irrespective of the 
conditions. 


Diffusion Potential and Transport Number of Hydro- 
chloric Acid in Concentrated Solution. S. R. Carrer and 
F. M. Lea (J. Chem. Soc., 1925, 127, 487—494).—The diffusion 
potentials between N-hydrochloric acid and solutions of concentra- 
tion from 1-0—11-5N have been investigated. The usual diffusion 
potential formula requires correction for the vapour pressure of the 
solutions, and for the variation of transport numbers between 
solutions of widely differing concentration. If <’ is the observed 
potential of a cell with transport of the type 

and EH’ that of a cell without transport of the type 

(Pt)H,|HCl(C,), 
the diffusion potential 7 can be expressed by the relation 

—e+-RT/4F .log (b—c)/(b—c’) 
where 0 is the barometric pressure, c and c’ are the vapour pressures 
of the dilute and concentrated solutions, respectively. By means 
of this formula the diffusion potentials between hydrochloric acid 
solutions have been calculated from observations on the above 
types of cells, and the results are satisfactorily confirmed by measure- 
ments on oxidation—reduction cells of the type 
(Pt)|CuCl,CuCl, ; 

and a similar cell without transport. The values are, however, much 
higher than those calculated from conductivity—viscosity data 
assuming a constant transport number. The results confirm the 
equation of Dolezalek (A., 1898, ii, 421) for the calculation of the 
E.M.F. of a concentration cell from vapour-pressure measurements, 
and show that the calomel—mercury electrode is suitable as an 
anodically reversible electrode in concentrated 
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Measurements in Series with the Gas Cell. E. W6u.iscu 
(Biochem. Z., 1924, 153, 129—130).—A simple arrangement is 
described for rapidly connecting any one of a series of gas electrodes 
with a potassium chloride—calomel electrode. J. P. 


Concentration Cells in Methyl Alcohol. II. Solutions 
containing Tetraethylammonium Iodide. J. Grant (Trans. 
Faraday Soc., 1924, 20, 385—390; cf. A., 1924, i, 150).—Using 
silver-plated platinum electrodes immersed in a paste of precipitated 
silver iodide, concentration cells containing solutions of tetraethy]- 
ammonium iodide of different dilutions were made, and the electro- 
motive forces measured at 25°. The transport numbers of the 
cation calculated from these results by the equation of Nernst are 
appreciably lower than those obtained by Carrara (A., 1903, ii, 708), 
using the direct method, but like the latter they increase with the dilu- 
tion, and reach an approximately constant value of 0-280 at very great 
dilutions, and this may be taken as the true transport number when 
complex ions no longer exist. The form of the curves indicates 
that the term n, in the Nernst equation does not really represent 
the value of the transport number for the mean dilution of the 
two solutions used. W. H.-R. 


Overvoltage as a Function of Current Density and the 
Effects of Time, Temperature, Stirring, Pressure, Nature 
of Surface, and of a Superimposed Alternating Current. 
W. D. Harkins and H. S. Apams (J. Physical Chem., 1925, 29, 
205—-219).—The overvoltage of hydrogen on mercury is proportional 
to the logarithm of the current density at 20°. No appreciable 
variation of the hydrogen overvoltage on mercury with the pressure 
(1/36—3 atm.) was found over a wide range of current density. For 
a range of temperature of 0—80°, the overvoltage is lowered about 
2 millivolts per degree and all the curves exhibit considerable time 
hysteresis. The effect of rotating the cathode is to cause a decrease 
in the overvoltage on mercury, gold, polished and rough platinum. 
Stirring with gaseous hydrogen lowers the overvoltage ona tin cathode 
and subsequent rotation of the cathode has no further effect. When 
the current density is kept constant the overvoltage increases with 
time. Superposition of an alternating current (frequency 15—1800 
and current density 1—200) lowers the overvoltage except on smooth 
or rough copper, on which the overvoltage is raised. The relation 
between the overvoltage and the current density was examined at 
25° with cathodes of platinum, tungsten, molybdenum, monel 
metal, nickel, gold, silver, copper, tantalum, mercury, cadmium, 
and tin. ‘ A rough cathode gives a lower overvoltage than a smooth 
at the same apparent current density. Members of the same 
family of elements in the periodic system have nearly the same 
overvoltage. M. B. D. 


Overvoltage and Surface Forces at the Lead Cathode. S. 
GuasstonE (T'rans. Faraday Soc., 1925; advance proof).—The 
minimum overvoltage is said to be a measure of the free energy of 
the reaction 2H —> H,, when the total concentration of gas at the 
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electrode is sufficient to overcome the capillary forces at the electrode 
and so permit bubble formation. The influence of the surface 
tension of the electrolyte on overvoltage has been examined. Mix- 
tures of water with ethyl alcohol, methyl alcohol, acetic acid, iso- 
butyl alcohol, isoamyl alcohol, and isobutyric acid were used con- 
taining sulphuric acid, also buffer solutions in ethyl alcohol and 
N-sodium hydroxide in ethyl alcohol. The addition of ethyl or 
methyl alcohol or acetic acid lowers the tension of the gas—electrolyte 
surface and also lowers the overvoltage. isoAmy]l alcohol and 1so- 
butyric acid cause the overvoltage first to increase and then to 
decrease. L. L. B. 


Electro-endosmosis. III. F. FarsrorHer and H. Mastin 
(J. Chem. Soc., 1925, 127, 322—327; cf. J., 1924, 125, 2319).— 
Using a diaphragm of carborundum powder, the influence of anions 
and cations on electro-endosmosis and on the difference of potential 
across the diaphragm have been investigated. Cations tend to 
annul the original negative charge of the carborundum in water; 
this effect increases with the valency of the cation, and, with ter- 
and quadri-valent ions the charge becomes positive and rises to a 
maximum at a concentration of about NV /4000. In the case of Al 
and Th*™ ions the sign of the charge is reversed at a concentration 
of a few micro-mols. per litre. With potassium salts in very low 
concentrations, the charge is slightly more negative than in water, 
but becomes less negative with increasing concentration. Anions 
have comparatively little effect. These results resemble those 
obtained by Kruyt (A., 1918, ii, 289) for the effects of cations on 
stream potentials in capillary tubes. W. H.-R. 


Effect of Superposed Alternating Current on the Anodic 
Solution of Gold in Hydrochloric Acid. A. J. Attmanp and 
V. S. Purr (Zrans. Faraday Soc., 1925; advance proof).—The 
experiments were made with a gold anode, a platinum cathode, and 
dilute hydrochloric acid as electrolyte. Without the alternating 
current the gold anode begins to dissolve at a certain potential, but 
on increasing the current density the anode becomes passive. By 
increasing the strength of hydrochloric acid, the potential range over 
which the gold remains active is increased. Further increase in 
anodic potential results in evolution of chlorine. Measurements were 
made of the effect of variation in the frequency, the A.C./D.C. ratio, 
the concentration of the electrolyte, and the temperature. Potential 
readings were first taken until chlorine was evolved. This gives the 
D.C. current density up to which gold remains active. Taking this 
current density as a standard, alternating currents in the ratio of 
0°5, 1, and 2 were successively superposed, and potential readings with 
increasing D.C. were taken recording (a) anodic potentials, (b) D.C. 
current densities up to that at which gold is dissolved, (c) D.C. current 
densities at which chlorine is first evolved, and (d) cell voltages. 
The activity is defined as the limiting direct current density to which 
a gold cathode can be subjected without eee passivity, and 
the percentage increase compared with the value when using direct 


current is found to increase with (1) increase in acid concentration, 
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(2) increase of temperature, (3) increase of the ratio A.C./D.C., and 
(4) decrease of frequency. The dissolution potential of gold is 
found to be lower (1) the higher the A.C./D.C. ratio, (2) the lower 
the frequency; and the potential of gold at current density at 
which dissolution ceases is lower the higher the frequency. Acid 
concentration and A.C./D.C. ratio have little effect on this value. 
The potential of initial chlorine evolution is lower (1) the greater the 
A.C./D.C. ratio, (2) the lower the acid concentration. The effect of 
frequency here is small. A theory is put forward to explain these 
results. . L. B. 


Effect of Superposed Alternating Current on the Polarisable 
Primary Cell Zinc-Sulphuric Acid-Carbon. I. Low 
Frequency Current. A. J. Attmanp and V. 8. Puri (Proc. 
Roy. Soc., 1925, A, 107, 126—137).—When an alternating current 
is superposed on the primary cell, amalgamated zinc-sulphuric 
acid—carbon, the delivery of direct current from the latter is increased. 
By studying the behaviour of each electrode separately, when an 
alternating current is passed through it alone by means of an 
auxiliary electrode, it has been shown that, contrary to Brown’s 
conclusion (A., 1914, ii, 332), the influence of the alternating current, 
at least up to frequencies of about 400, is confined almost exclusively 
to the carbon electrode, a marked depolarisation of the hydrogen-ion 
discharge therefore taking place. The effect becomes relatively 
greater as the strength of the alternating current increases, but 
increase in periodicity reduces the influence. It is suggested that 
the oxygen discharged during the anodic pulse of the alternating 
current, by combining with or displacing the “active” hydrogen 
at the cathode, lowers the electrolytic solution pressure of the 
latter. The small effect on the zinc electrode is also in the direction 
of a depolarisation, indicating that, as the electrode behaves re- 
versibly in the absence of an alternating current, the latter causes 
a dissolving zinc anode to act like a more electropositive + m 

M. 8. B. 


Anodic Purification of Mercury. E. Brummer and §. von 
NAray-Szan6 (Z. Elektrochem., 1925, 341, 95—97).—An apparatus 
is described in which mercury is purified electrolytically. A rotating 
cup containing the mercury forms the anode. It is constructed so 
as to stir the electrolyte, which is a solution of mercurous nitrate 
acidified with nitric acid. Thecathodeis of platinum. Base metals 
are thus dissolved out. The results of the purification -~ a 


Electrolytic Corrosion of Ferrous Metals. W.M. THORNTON 
and J. A. Harte (Trans. Faraday Soc., 1925; advance proof).— 
“Forced electrolytic corrosion” tests are described, in which the 
specimen is used as anode in a bath of dilute sulphuric acid. During 
test the anode is kept covered with a film of molecular oxygen. No 
appreciable amount of gas is given off, except with the rustless 
metals. By plotting loss of weight against ampére-hours, straight 
lines are obtained which indicate that there is no skin effect. A 
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table is given which shows that the alloys investigated fall into two 
groups. It appears that every ferrous alloy has a definite rate of 
corrosion if the conditions are kept constant, but it is probable 
that resistance to air corrosion will always be less than to anodic 
corrosion. is Ee. 


Electrolysis of Nitrobenzene with the Mercury Dropping 
Cathode. I. Reduction Potential of Nitrobenzene. II. 
Influence of the Cathodic Potential on the Adsorption of 
Nitrobenzene. M.Surkara (T7'rans. Faraday Sor., 1925; advance 
proof)—I. Current—voltage curves for the reduction of nitro- 
benzene in hydrochloric acid, sodium hydroxide, and various salt 
solutions have been determined with the dropping mercury electrode. 
The concentration of the nitrobenzene was 4-47 x 104 and 4-47 x 105 
mol./litre. The influence of hydrogen-ion concentration .on the 
saturation current was investigated. In presence of nitrobenzene, 
deposition of hydrogen takes place at a much less negative cathodic 
polarisation. If the reduction proceeds according to the equation 
(1) R-NO,+2H>R-NO-+H,0, or (2) R-NO,+4H~>R-NH-OH+-H,0, 
the reduction potential from (1) is 

a= —RT /2F log, J=—RT /2F log, k’ 
Cx.nxo, being a constant under the experimental conditions. In hydro- 
chloric acid solution the observed reduction potentials are in agree- 
ment with this formula, but in sodium hydroxide solution the 
reduction potentials are more positive. A theory is advanced to 
explain these results, involving the adsorption of the nitrobenzene at 
the mercury interface according to the well-known adsorption 
isotherm C=aC,!™. Neutral salts exert a salting-out effect. 

II. The current—potential curves indicate that the occurrence of a 
minimum is due to a desorption effect of the nitrobenzene on the 
mercury surface. From a consideration of electro-adsorption, the 
conclusion is reached that reducibility is favoured by increase in 
adsorption. In alkaline solution the oxygen of the nitro group 
appears to be attached more closely to the mercury surface and less 
firmly held in the nitrobenzene molecule. The possible utilisation of 
the observed facts in micro-analysis is pointed out. L. L. B. 


Electrolysis of Solutions of Potassium Oxalate with a Tin 
Anode and an Electrometric Determination of the Consti- 
tution of the Complex Anions Formed. F. H. Jerrery (7'rans. 
Faraday Soc., 1924, 20, 392—401).—The electrolysis of 0-5—3N- 
solutions of potassium oxalate has been examined at 14—18°, using 
a tin anode. For currents of 0-4—0-01 amp. the tin dissolves first 
to form a complex anion according to the scheme, 

Sn+2C,0,” 
and the substance K,Sn(C,0,).,H,0 has been isolated. At this 
stage no gas is evolved, but after a time, which depends on the 


current density and the concentration of the anolyte, the current 
suddenly drops. At this point, the anode is covered with a fine 
black deposit of tin, and if this is not removed, oxygen begins to be 
evolved; if the electrolysis is continued the whole of the stannous 
complex undergoes anodic oxidation with the production of stannic 
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complex ions of the type {Sn(C,0,)3}”’ ; a solid substance derived from 
quadrivalent tin is formed which may be either Sn(C,0,), or 
K,Sn(C,0,),. Up to this point, no tin is deposited on the cathode. 
The anode potential remains constant over a wide range of current 
densities if the surface is kept free from finely-divided metal and 
from products of electrolysis, but if these accumulate the potential 
may rise to 9 volts referred the hydrogen electrode as zero, the current 
being 0-l amp. The change from complex stannous ion formation to 
that of anodic oxidation is very rapid. A method for the deter- 
mination of the composition of complex ions by measurements of 
potential, viscosity, and resistance is described, for details of which 
the original must be consulted. W. H.-R. 


Electro-deposition of Manganese. II. A. J. ALLMAND and 
A. N. CampBELL (7'rans. Faraday Soc., 1924, 20, 379—384; cf. A., 
1924, ii, 555).—The best conditions for the deposition of pure 
manganese consist in the electrolysis of a solution containing 
manganous and ammonium sulphates separated by a diaphragm 
from the anode solution, which contains ammonium sulphate. 
The hydrogen-ion concentration is kept at 10° to 10% by the 
addition of sulphuric acid or ammonia during the electrolysis. 
The temperature should be 30° and the current density at the cathode 
from 10 to 15 amp./dm.?; under these conditions a current efficiency 
of 30 to 35% can be obtained with a rotating cathode. If an ebonite 
burnisher is pressed very lightly against the rotating cathode, the 
character of the deposit is much improved whilst the efficiency 
may rise to as much as 54%. No advantage is gained by super- 
posing an alternating current on the direct current, or by using 
the chloride instead of the sulphate. Electrolytic manganese 
contains considerable quantities of dissolved hydrogen, but is still 
brittle when the latter is removed. W. H.-R. 


Potentiometric Investigation of the Reduction of Perman- 
ganate by Ferrous Ion and Iodine Ion. and H. Mér- 
LERING (Z. anorg. Chem., 1924, 141, 111—118).—The reactions 
between permanganate and ferrous sulphate, and permanganate and 
potassium iodide, in sulphuric and hydrochloric acid solutions, have 
been studied potentiometrically. For the former reaction in sulphuric 
acid solution, the end- 
point potential e, is +0-65 volt if the permanganate is added 
to the iron solution, and -+-0-76 volt if the ferrous salt is added 
to the permanganate solution. In hydrochloric acid solution, e, is 
-+-0-67 volt (permanganate added to iron), or +0-66 volt (iron 
added to’ permanganate). In sulphuric acid solution the second 
reaction is complicated by a secondary reaction resulting in the 
formation of iodate, and in hydrochloric acid solution, by the 
formation of iodine chloride. L. L. 


Kinetics and Mechanism of Reaction of the Reduction of 
Ferric Salts by Thiosulphate in Weakly Acid Solution. J. 
Hoxtivura and A. Marrint (Z. anorg. Chem., 1924, 140, 206—226).— 
The velocity of reduction of ferric chloride by sodium thiosulphate 
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in the presence of dilute hydrochloric acid was studied. No con- 
sistent velocity constant could be obtained on any assumption as 
to the order of the reaction, principally owing to the accelerating 
influence of the iron in acid solution. In neutral solution, excess 
of ferric chloride retards the reaction, as does excess of thiosulphate 
in both neutral and acid solutions. Neutral salts retard the reac- 
tion. The facts are explained on the assumption that the reaction 
takes place in two stages, a preliminary (rapid) equilibrium Fe*’+ 
2HS,0,’=[Fe(S,05).]/+2H" being followed by the slow reaction 
The influence of neutral salts 
and the retarding influence of excess of ferric chloride in very low 
acid concentration are then in accord with Brénsted’s theory (A., 
1922, ii, 699). L. J. H. 


Occurrence of Iodine in Nature. IV. Evolution of 
Elementary Iodine from Sea Water. T. voN FELLENBERG 
(Biochem. Z., 1924, 152, 132—134).—The rate of loss of iodine from 
sea-water (from Capri and Isle of Wight) has been determined. 
Lighting conditions have little effect on the rate of loss, which is 
chiefly dependent on the access of air, and surface exposed. J. P. 


Reactions between Solid Phases. IV. J. A. HEDVALL and 
J. HEUBERGER (Z. anorg. Chem., 1924, 140, 243—252).—A reply 
to the criticism of Balareff (A., 1924, ii, 611). Further experiments 
are described showing that reaction does occur between substances 
that have been carefully dried, although the presence of water may 
slightly lower the temperature at which reaction begins and facilitates 
its completion. The suggestion that surface melting occurs is 
examined and rejected. 


Influence of Emulsoids on the Rate of Dissolution of Zinc 
in Solutions of Lead, Nickel, and Copper Salts. J. N. Frrenp 
and J. 8. Tripmus (Inst. Metals, Mar., 1925; advance copy, 7 pp.).— 
Agar reduces the rate of dissolution of metallic zinc in solutions 
of lead acetate according to the logarithmic law; the rate is increased 
by an increase of temperature or by a rise in the concentration 
of the lead salt. The percentage retardation of dissolution of zinc 
in solutions of copper sulphate containing small quantities of agar 
is reduced by a rise in temperature above 15°, contrary to the usual 
behaviour. Sucrose retards the dissolution of zine in nickel sul- 
phate solutions considerably, but has little action in the case of 
copper sulphate or lead acetate solutions. [Cf. B., 1925, 246.] 

A. R. P. 


Some Metallic Couples Decomposing Water at the Ordinary 
Temperature. E. 8S. Hepes and J. E. Myrrs (J. Chem. Soc., 
1925, 127, 495—496).—Very active metallic couples are obtained 
by placing clean magnesium sheet in a 2% ammonium chloride 
solution containing 0-2° of crystallised nickel chloride, ferrous 
sulphate, or cobalt chloride. The resulting deposits of copper are 
of very fine texture and very adherent and the couples decompose 
water vigorously for a few minutes, then more slowly, the hydrogen 
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evolution continuing for several hours, especially in the presence 
of 0-1°% of ammonium chloride. A. R. P. 


Kinetics of the Oxidation of Thiocarbamide by Charcoal. 
H. Freunp.icu and A. H. Fiscuer (Z. physikal. Chem., 1925, 114, 
413—429; cf. A., 1916, ii, 238).—The oxidation of thiocarbamide 
in solution by blood charcoal is similar to the oxidation of phenyl- 
thiocarbamide under the same conditions, and is regarded as follow- 
ing the equation 2CS(NH,),.+-0,=C,H,N,S+2H,0-+8. The course 
of the reaction was followed by manometric measurement of the 
velocity of oxygen absorption, but in some cases the decrease of 
thiocarbamide concentration was followed by titration. In the 
first stages, the reaction is an adsorption catalysis. The velocity 
depends on the quantity of thiocarbamide adsorbed by the charcoal, 
and follows the equation (i) dz/di=k(a/q-+-sa), where dz is the amount 
of oxygen adsorbed in the time dt, a the adsorbed quantity of thio- 
carbamide, and g and s are constants. The velocity also depends 
on the quantity of oxygen adsorbed on the surface, and the kinetics 
of the reaction can be explained by supposing that the two sub- 
stances replace one another. If dz/di=kab, where 6 is the adsorbed 
oxygen, and assuming that b=1/q-+-sa, the equation (i) is obtained. 
The influence of oxygen pressure on the velocity of the reaction 
is given by the equation dz/di=kp'". The temperature coefficient 
is 1-62 for 10°, and is in keeping with the Arrhenius formula. The 
reaction products are preferentially adsorbed by the charcoal, 
owing to the fact that they drive out both the oxygen and the thio- 
carbamide. Urethane also checks the reaction, and the retardation 
increases with rise in the homologous series. Hydrocyanic acid 
has a retarding influence only at low concentrations of thiocarbamide, 
at which the hydrocyanic acid and thiocarbamide adsorption were 
of the same order of magnitude. L. L. B. 


Influence of some Non-inflammable Vapours of Organic 
Liquids on the Limits of Inflammability of Mixtures of 
Inflammable Gases and Air. III. W. P. Jorissen and J. C. 
Meuwissen (Rec. trav. chim., 1925, 44, 132—140; cf. A., 1924, i, 
253; this vol., ii, 53)—The effect of the vapours of carbon tetra- 
chloride, di- and tri-chloroethylene, tetrachloroethylene, and tetra- 
and penta-chloroethane, on the explosion limits of pure methane, 
carbon monoxide, acetylene, and hydrogen has been investigated. 
In every instance, there is a fall in the lower explosion limit with 
di- and tri-chloroethylene, whilst in the case of hydrogen, a similar 
effect is also produced by tetrachloroethylene and tetra- and penta- 
chloroethane. [Cf. B., 1925, 234.] F. M. H. 


Catalysis and the Inversion of Sucrose by Acetic Acid. E. 
SaILLaRD (Mon. Sci., 1925, 145, 10—12).—The efiect of the addition 
of organic and ‘inorganic salts on the rate of inversion of sucrose 
by acetic acid is studied. Potassium acetate and sodium formate 
entirely prevent the inversion and sodium sulphate exerts a retarding 
influence. Sodium chloride and nitrate, magnesium chloride and 
sulphate accelerate the reaction. The non-inversion of the sucrose 
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precipitated from beet molasses by glacial acetic acid may hence 
be ascribed to the anticatalytic influence of the organic salts present. 
W. E. E. 


[Negative] Catalysis. H.W. UnpDERWwoop, jun. (Proc. Nat. 
Acad. Sci., 1925, 14, 78—80).—The so-called stabilisers employed 
in the preservation of otherwise unstable substances form molecular 
compounds with the substance preserved and are thus true negative 
catalysts. Ether, phenol, resorcinol, and benzene are stabilisers 
for chloroform, and evidence of molecular compound formation is 
available for each of these substances. In examining 25 compounds, 
no serious contradiction to the molecular compound theory was 
found. Fugitive dyes may be protected against the action of light 
by treatment of the dyed wool or cotton with dilute solutions of 
phenol or resorcinol. J. 8. C. 


Catalysis of Hydroxylamine. A. Kurrenacker and F, 
WENGEFELD (Z. anorg. Chem., 1924, 140, 301—319).—Investigations 
of the action of various substances on the decomposition of hydroxyl. 
amine are described. Molybdic acid has rfo action in alkaline solution ; 
it acts catalytically in acid solution, ammonia, nitrogen, nitrous 
and nitric oxides being formed. The results with vanadic acid 
confirm those previously published (A., 1924, ii, 250). Copper 
sulphate in acid solutions yields mainly nitrous -and nitric oxides, 
with small quantities of nitrogen; in strongly alkaline solutions 
nitrous oxide is the main product. Ferric hydroxide produces 
nitrous oxide and ammonia, catalytically, in alkaline solutions. 
The decomposition of hot alkaline hydroxylamine solutions yields 
nitrous oxide, ammonia, and nitrogen, but no nitric oxide. The 
results are explained by assuming a rapid oxidation and reduction 
of the catalyst by the hydroxylamine, which is itself reduced to 
ammonia in the former process. Quadrivalent vanadium, quinque- 
valent molybdenum, and bivalent iron are shown to reduce hydroxyl- 
amine to ammonia, in support of this explanation. The formation 


of nitric oxide is explained by assuming the reduced catalyst to be — 


peroxidised and so able to oxidise some hydroxylamine more 
energetically. Previously published results of other workers are 
cited in support of the theory. T. 


Reaction Velocity of Oxygen with Solutions of Inorganic 
Salts. I. Oxidation of Nitrites. II. Catalytic Oxidation 
of Arsenites. W. Reinpers and §. I. ViEs (ec. lrav. chim., 
1925, 44, 1—28, 29—46).—-I. Pure sodium nitrite (from which 
carbon dioxide must be excluded, since it gives rise to nitrous acid 
and nitrous oxide) is not oxidised in neutral or alkaline solution. 
Oxidation of a dilute solution by oxygen in presence of nitric aci« 
is carried out in a closed thermostat, with stirring so rapid that a 
saturated solution of oxygen results; the initial relative reaction 
velocity is determined from measurements of the consumption 
of oxygen. When sodium nitrite is present in large excess, the 
velocity is independent of its concentration, but it increases with 
the quantity of nitric acid which is converted into nitrous acid, 
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and the reaction is bimolecular as regards the latter; no simple 
relationship exists between reaction velocity and oxygen concen- 
tration. The mechanism of the reaction is considered to consist 
in the oxidation of free nitrous acid to nitric oxide, nitrogen peroxide, 
and water, followed by oxidation of nitric oxide to nitrogen peroxide ; 
this reacts with water to form nitric oxide and nitric acid, which 
yields sodium nitrate and nitrous acid. The detection of nitric 
oxide, the concentration of which is determined for various mixtures 
of sodium nitrite and nitric acid, confirms the theory, as also does 
the effect of temperature changes. Potassium nitrite behaves 
like sodium nitrite. All strong acids produce the same effect, 
and salts have no catalytic influence, the accelerating action of 
iron and aluminium salts being due to their hydrolysis. 

II. Oxidation of pure sodium or potassium arsenite by free 
oxygen only occurs in alkaline solution in presence of a catalyst. 
If a copper salt is used for this purpose, a complex of unknown 
composition is formed and the order of the reaction with regard 
to it lies between 1 and 2. The reaction velocity is proportional 
to the arsenite-ion concentration and depends on the hydroxyl-ion 
concentration, reaching a maximum with a 0-5 N-solution of potass- 
ium hydroxide. It is unaffected by various inorganic salts, but 
retarded by glycerol and other substances which form complexes 
with copper salts in presence of alkalis. Since alteration of the 
oxygen pressure has little influence, the measured velocity cannot 
be that of direct oxidation of arsenite to arsenate. It is suggested 
that oxidation takes place in two stages: (a) Cu” complex + 
AsO,’>Cu’ complex -+-AsO,, which is shown to be a reaction of 
the same order of velocity as the measured oxidation of arsenites, 
(b) Cu’ complex +0, >Cu” complex, which is a very rapid reaction. 
Certain other metallic salts do not behave like copper, since they 


. do not form reducible complexes at such alkalinity that the arsenite 


is incompletely hydrolysed. 

Carbon catalyses the oxidation of arsenite to arsenate. This 
reaction is proportional to the arsenite-ion concentration, to that 
of potassium hydroxide, and to the quantity of carbon, but is little 
influenced by the oxygen concentration. It is suggested that (a) the 
oxygen is adsorbed by the carbon and thus activated, this being a 
rapid reaction, and (6) the activated oxygen gradually converts 
the arsenite into arsenate. ¥. M. H. 


Periodic Dissolution of Metals. E. 8. Hepcxzs and J. E. 
Myers (J. Chem. Soc., 1925, 127, 445—449; cf. A., 1924, ii, 325).— 
The dissolution of magnesium in acetic, sulphuric, nitric, or ortho- 
phosphoric acid in the presence of an activating agent shows period- 
icity. In these and the previously described periodic reactions 
activation can be produced by touching the dissolving metal with 
electrically deposited copper, or by first dipping the magnesium 
into solutions of copper or ferrous sulphate. Regularity in the 
periodicity is favoured by uniformity of the surface of the activating 
metal, whilst the frequency increases with decreasing amounts 
of the activating agents. Ordinary copper is inactive, but can be 
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activated by electrolytic or chemical deposition and also by cold- 
rolling; the activation is associated with an unstable, close-grained, 
and possibly amorphous structure. ‘‘ Naturally active” vessels 
(loc. cit.) can be produced by leaving glass tubes to soak for long 
periods in a mixture of colloidal platinum and gelatin in hydro- 
chloric acid. W. H.-R. 


Union of Hydrogen and Oxygen in Presence of Silver and 
Goid. D. L. Cuapman, J. E. Ramsporrom, and C. G. TRoTMAN 
(Proc. Roy. Soc., 1925, A, 107, 92—100).—The catalytic action of 
metallic gold and silver on the reaction between hydrogen and 
oxygen is prevented by the presence of a film of oxide on the surface 
of the metal. If this be removed the metal is as active as if pre- 
viously heated in hydrogen. The Bone and Wheeler effect (A., 
1906, ii, 434), therefore, can apparently be simply explained by 
the removal of inhibiting oxygen by hydrogen instead of activation 
by adsorbed hydrogen. Hydrogen and oxygen will combine, 
even at ordinary temperature, in the presence of a condensed silver 
M. 8. B. 


Catalytic Decomposition of Hydrogen Peroxide Solution 
by Animal Charcoal: the Production of Highly Active 
Charcoals. J. B. Firrty and F. 8S. Watson (Trans. Faraday 
Soc., 1924, 20, 370—377; cf. A., 1924, ii, 542)—Crude animal 
charcoal dried at 120° is comparatively inactive towards 
hydrogen peroxide, but its activity can be slightly increased 
by heating in a vacuum or treatment with iodine. The catalytic 
activity of the charcoal purified with hydrochloric acid is greater 
than that of the crude material and can be greatly increased by 
heating in a vacuum at 600—900°, and still more so by sorption 
of iodine from solution followed by complete removal of the iodine 
and further heating in a vacuum. The increased activity is accom- 
panied by an increase in bulk, although repeated treatment with 
iodine increases the volume but not the catalytic activity. On 
the other hand, after four treatments with iodine, the charcoal 
produces a vigorous oxidation of alcohol with the formation of 
aldehyde. Small quantities of mineral matter increase the activity 
owing to their action as a spacing agent, whilst larger quantities 
retard it, since the carbon particles tend to be covered and protected. 

W. H.-R. 


Comparison between the Homogeneous Thermal Decom- 
position of Nitrous Oxide and its Heterogenous Catalytic 
Decomposition on the Surface of Platinum. C. N. HINsHEL- 
woop and C. R. Pricuarp (J. Chem. Soc., 1925, 127, 327—336).— 
The heterogeneous thermal decomposition of nitrous oxide on the 
surface of a heated platinum wire between 600° and 1200° is retarded 
by the presence of oxygen and proceeds at a relatively faster rate 
at low than at high pressures. The velocity of the reaction is 
represented by the equation —d[N,O]/dt=k[N,O]/(1-+-0[0,]), and 
the heat of activation in the catalytic reaction is 32,500 cal. per 
g.-mo|. This reaction is unimolecular, whereas the homogeneous 
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thermal decomposition of nitrous oxide is bimolecular and its heat 
of activation is much greater; the platinum surface in the hetero- 
geneous reaction acts as an acceptor for atomic oxygen, the nitrous 
oxide probably giving its oxygen atom to the platinum, thereby 
forming a retarding film of atomic oxygen. A. R. P 
Catalytic Activity of Copper. V. Comparison of the Rates 
of Dehydrogenation of Various Alcohols. W.G. Patmer and 
F. H. ConstaB xe (Proc. Roy. Soc., 1925, A, 107, 255—269; cf. A., 
1924, ii, 843)—Measurements of the rates of dehydrogenation 
of certain alcohols by supported copper films have led to the con- 
clusion that the reaction is direct, as stated by Sabatier, and that 
there is no intermediate formation of ethylene and water, as suggested 
by Ipatiev. The primary alcohols, ethyl, propyl, butyl, isobutyl, 
and isoamyl, show equal rates of dehydrogenation and the same 
temperature coefficients. It is therefore inferred that reaction 
occurs in a unimolecular adsorption film covering the surface of 
the copper, the common radical -CH,°OH being in contact with the 
surface, whilst the hydrocarbon chains are perpendicular to it. 
With zsopropy] alcohol, the velocity was five times that of the others. 
Rapid poisoning of the catalyst occurred with one sample of iso- 
propyl alcohol and with isobutyl and isoamyl alcohols. From a 
study of the decay curves a theory of poisoning has been developed, 
and on the basis of this a poisoning correction has been applied 
to the results with isobutyl and isoamyl alcohols, which are then 
seen to be identical in activity with ethyl alcohol. N. H. H. 


Catalytic Action of Copper. VI. Reproducibility of the 
Catalyst, and of the Periodic Change in its Activity, and the 


Activation of the Catalyst by Alternate Oxidation and Reduc- 


tion. F.H.ConstasieE (Proc. Roy. Soc., 1925, A, 107, 270—279). 
—The reproducibility of the catalyst is attributed to the persistence 
of the granular structure throughout oxidation and reduction, 
assisted by the fireclay support and by standardising the 
conditions of oxidation. Chemical reaction occurs only when 
the alcohol molecule is adsorbed over a characteristic arrange- 
ment of copper atoms termed a reaction centre. The catalyst 
surface exposes many crystal faces as well as some amorphous 
material. There is a large variation in the number of atom centres 
lying beneath one adsorbed alcohol molecule on various faces of 
the crystal; it is thus probable that the density of reaction centres 
varies also. The periodic variation in activity may be explained 
as due to a periodic predomination of more active planes in the 
surface. The activity is controlled by at least two factors: the 
value of the heat of activation and the reaction centre density. If 
the latter is of the same order for all the types of faces exposed, 
then the heat of activation plays the greater part in deciding the 
activity of the surface. The variation of the temperature coefficient 
in the opposite sense to the activity is thus explained. N. H. H. 


Catalytic Action of Copper. Vil. Effect of Pressure on 
the Rate of Dehydrogenation of Alcohols. F. H. CoNsTaBLE 
(Proc. Roy. Soc., 1925, A, 107, 279—286).—The validity of the 
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assumption that reaction occurs in a unimolecular film covering 
the surface of the copper has been demonstrated by measuring the 
rate of dehydrogenation of ethyl and butyl alcohols under pressures 
ranging from 10 to 140 cm. of mercury, when the velocity of reaction 
was found to be independent of the pressure. The observations 
show further that the mean life of a molecule in the activated layer 
does not alter appreciably under the conditions es” — 


Mechanism of Kolbe’s Electrosynthesis. R. A. Gipson (J. 
Chem. Soc., 1925, 127, 475—486).—The production of trichloro- 
methyl trichloroacetate by the electrolysis of a normal solution 
of trichloroacetic acid is independent of the current density at the 
anode within wide limits. No formation of ester occurs until the 
polished platinum or iridium anode acquires a potential of 2-35 
volts, at which point a marked decrease occurs in the amount of 
free oxygen evolved, but this critical potential does not represent 


the discharging potential of the trichloroacetate ion. The reaction 


is not determined solely by the anode potential, but the nature and 
state of the anode are important factors; thus no ester formation 
takes place at anode potentials of 3 volts when anodes of gold or of 
platinum or glass are used. The synthesis is not due to the union 
of discharged anions, as suggested by Crum Brown and Walker 
(A., 1891, 1192, 1193), but to direct oxidation by the oxygen 
developed at the anode (cf. Kolbe, Annalen, 1849, 69, 279), according 
to the reactions (a) R-CO,H-+R’-CO,H+O=RR’+2C0,+H,0, or 
(6) R-CO,H+R’-CO,H+ or (c) R-CO,H-+- 
O=R-0H-+C0,. Peculiarities are noted in the behaviour of 
platinum anodes which have been polarised for many hours ai a 
low potential. These are due to the existence of «- and @-forms of 
platinum ; the former has a limited oxidising power but accelerates 
the reaction O+-O0 —>0,, whilst the latter has high oxidising power 
and retards the same reaction. The «-form is produced by prolong 
polarisation. W. 


Reactions in the Lead Accumulator. A. LorreRMosER and 
M. Grirzner (Z. anorg. Chem., 1924, 140, 93—115).—The potential 
of each plate separately has been determined during charge and 
discharge at varying current strengths and with acid of different 
density, and from this the separate capacities of the plates are 
considered. The theory of Dolezalek completely accounts for the 
observed results. The capacity of the accumulator is the less the 
more rapidly it is discharged, mainly owing to incomplete diffusion 
of acid into the porous layer. This effect is far more apparent at 
the peroxide than at the lead plate. The capacity is also greatest 
for the concentration of acid which has the greatest conductivity 
(d 1-19). The recovery curves after charge and discharge are also 
given. L. J. H. 


Electrolysis of some Tin Alloys. R.Kremann and P. G. von 
REHENBURG (Z. anorg. Chem., 1924, 140, 1—21).—In continuation 
of previous work (A., 1924, ii, 723, 724) the electrolytic conductivity 
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of fused lead—tin, tin -bismuth, and antimony-tin alloys was studied. 
In each case the electrolytic effect increases to a limit with increasing 
current density. The maximum electrolytic effect is obtained 
with equimolecular mixtures. In each case the tin goes to the cathode 
in accordance with its ‘‘ conductance capacity” as defined by 
Benedicks (Jahrb. Radioaktiv., 1916, 13, 381). [See B., 1925, i 
L. J. H. 


Electrolysis of Molten Amalgams of Lead, Tin, and 
Bismuth. R. KrRemann and A. Kapaun [with Bupan] (Z. anorg. 
Chem., 1924, 140, 183—205; cf. preceding abstract).—In the elec- 
trolysis of amalgams of lead, tin, and bismuth, the lead, tin, and 
mercury, respectively, migrate to the cathode in agreement with 
the rule that the component having the greater conductance 
capacity should do so. In the case of the lead amalgam, consider- 
able diffusion occurred after the alloy had become solid (at the 
ordinary temperature). The general rules previously reported 
were all followed, although the limiting value of the electrolysis 
effect (with increasing current density) was not quite reached. 
[See B., 1925, 211.] L. J. H. 


Photographic Reversal. H. Arens (Z. physikal. Chem., 1925, 
114, 337—386).—Three types of photographic reversal are described. 
The first type (solarisation) is caused by the continued action of 
the same kind of energy, and in place of the Liippo-Cramer theory, 
which is shown to have little experimental support, another is 
advanced, involving the coagulation of the silver of the grain sur- 
face. By means of this theory, a number of phenomena are ex- 
plained. The second type of reversal is that caused by the super- 
position of different kinds of energy. The Villard-effect (white 
light —> Rontgen rays) and the Clayden-effect (spark light —> white 
light) are closely similar, and can be traced to solarisation. The 
Herschel effect (red light —> white light) is shown to be dependent 
on the presence of potassium bromide, bromine ions or molecules, 
and is supposed to be due to the desensitising action of potassium 
bromide for red light. The third type of reversal is that due to 
addition of the image substance (desensitisation). This phenomenon 
is classed by the author with the Herschel effect, and regarded as 
being due to the oxidation by light of the silver of the grain surface, 
in presence of bromine molecules or ions. [Cf. B., 1925, 266.] . 

L. L. B. 


Photocatalytic Effect of Neutral Salts. G. Brrcarr (Rec. 
trav. chim., 1925, 44, 47—67).—The decomposition of uranyl formate 
in formic acid solution, U‘'0,(HCO,),+3H-CO,H =U" (HCO,),+ 
CO,+2H,0, was followed by determining the decrease in acidity, 


and for this ionic reaction the influence of neutral salts is large. 

The salt effect is small for the non-ionic transformation of o-nitro- 

benzaldehyde to o-nitrosobenzoic acid, observed in dilute acetone 

solution. The magnitudes of the salt effects are in good agreement 

with the activity theory which Brénsted postulated for dark reac- 

tions (A., 1922, ii, 699), whence it seems that these photocatalytic 
VOL. CXXVIII. ii. 12 
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reactions are identical. The influence of neutral salts is also 
studied in the case of the decomposition in light of a weakly acid 
solution of each of 9 complex cobalt salts. Here the matter is more 
complicated and the activity theory can be applied only qualita- 
tively; with high salt concentrations, a secondary effect is super- 
imposed, which, according to the positive or negative charge of 


the light-sensitive complex, is retarding or accelerating. - 


Realisation of Chemical Reactions in Compressors. M. 
Brutzkus (Compt. rend., 1925, 180, 429—431; cf. this vol., ii, 
215).—The conditions obtaining in Diesel gas engine cylinders are 
recommended as providing a general method for the promoting of 
chemical reaction in gaseous systems. J. 8. C. 


Mercury Helide. J. J. Mantey (Nature, 1925, 115, 337; cf. 
this vol., ii, 57).—The simplest formula for mercury helide is HgHe. 
A. A. E. 


Higher Oxides of Silver. I. 20, F. Jirsa (Chem. 
Listy, 1925, 19, 3—9).—Higher oxides of silver are formed by the 
energetic oxidation of metallic silver or of silver salts, and contain 
either the monoxide, Ag,O,, alone or the sesquioxide, Ag,O,, together 
with the monoxide and varying amounts of the silver salt from 
which they are prepared. The higher oxide does not appear to be 
capable of separate existence and is easily decomposed by heating 
the compounds containing it to temperatures just below 100°; 
for example, Ag,NO,,—3Ag,0,+AgNO,+0,. By extracting the 
product of this reaction with boiling water the oxide, Ag,O,, remains 
insoluble in an almost pure state. This oxide catalytically acceler- 
ates the decomposition of the sesquioxide. A. R. P. 


Beryllium. I. Beryllium Sulphate and its Hydrates. 
F. Krauss and H. Geruacu (Z. anorg. Chem., 1924, 140, 61—80).— 
Beryllium sulphate tetrahydrate may be crystallised from slightly 
acid solution. On heating, any smaller proportion of water may be 
obtained, but vapour-pressure measurements indicate that only 
the tetra- and di-hydrates, and possibly the monohydrate, exist 
as pure substances. The anhydrous salt may be prepared either 
by dissolving beryllium oxide in concentrated sulphuric acid, and 
washing off the excess acid with absolute alcohol, or by heating 
the tetrahydrate at 400° for 1 hr. Loss of sulphur trioxide does 
not occur until the temperature is raised to 580°. The hexa- 
and hepta-hydrates, although frequently referred to in the literature, 
do not exist. L. J. H. 


Kinetic Studies on Solid Metals. Decomposition of the 
Compound Al,Zn,. W. FRaENKEL and W. Gorz (Z. Metallk., 
1925, 17, 12—21).—The compound Al,Zn, is stable only above 
256°; at lower temperatures it decomposes into its elements with 
evolution of heat and contraction in volume. A specimen quenched 
from 400° in water at 0° soon attains a temperature of 40° or more 
when removed from the water, whilst its volume is reduced by 
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0:33%. Calorimetric measurements of the rate of rise of temper- 
ature and dilatometric measurements of the volume change show 
that the decomposition is strictly a unimolecular action. [Cf. B., 
1925, 175.] 


Double Chromates of the Rare Earths and Alkali Metals. 
I. Double Chromates of Lanthanum and Potassium. G. 
CaroBBI (Atti R. Accad. Lincei, 1924, [v], 33, ii, 416—420).—In- 
vestigation of the isotherm for 25° of the system La,(CrO,).- 
K,CrO,-H,O indicates the existence of hydrated double chromates 
with the components in the molecular proportions 1:1: 2,1:3: 2, 
1:4:2,1:45:2, and 1:5: 2. T. FP. 


Double Sulphates of Rare Earth and Alkali Metals. II. 
Neodymium and Potassium Sulphates. F. Zamponrni and V. 
Cactioti (Atti R. Accad. Lincei, 1924, [v], 33, ii, 385—389).—The 
various double neodymium potassium sulphates are described. [Cf. 
this vol., ii, 222.] =: 


Mechanism of the Reaction in the Reduction of Titanium 
Tetrachloride with Hydrogen and the Behaviour of the 
Reduction Products in a Vacuum. R. Scumipt (Ber., 1925, 
58, [B], 400—404; cf. A., 1923, ii, 769).—Titanium dichloride, 
almost free from oxygen, is obtained by the thermal decomposition 
of titanium trichloride in a carbon tube at temperatures not greatly 
exceeding 600°; if glass or quartz tubes are used oxygen is abstracted 
from the silica with consequent production of oxygenated compounds. 
At 600°/0-02 mm., titanium dichloride is slowly volatile, but the 
volatilised dichloride is decomposed and deposited in the colder 
parts of the tube as the trichloride mixed with small amounts of 
the tetrachloride. The effect is due to decomposition of the di- 
chloride into titanium and the tetrachloride and reaction of the 
latter with unchanged dichloride to give trichloride. Confirmation 
is afforded of the previous view (loc. cit.) that reduction of titanium 
tetrachloride by hydrogen is not direct, but that three reactions, 
TiCl,+H,=TiCl,+2HCl; TiCl,+TiCl,=2TiCl,; 2TiCl,+2HCl= 
2TiCl],+H,, may proceed simultaneously. W, 


Acid Properties of Ammonium Salts in Liquid Ammonia. 
F. W. Berestrom (J. Physical Chem., 1925, 29, 160—165).— 
Ammonium salts in liquid ammonia behave as acids and react 
with most of the elements above hydrogen in the electropotential 
series as it is known in water. By treating various elements with 
ammonium salts in liquid ammonia the following ammonates 
have been prepared : Lal,,7NHg, Cel,,7-5—S8NHg, CeBr,,7-5—8NHsg, 
Fe(NO,),,0-6—0-4N Hs. M. B. D. 


Action of Nitric Acid on Metals. N. R. Duar (J. Physical 
Chem., 1925, 29, 142—159; cf. A., 1922, ii, 756; 1924, ii, 486).— 
The action of nitric acid on copper, silver, mercury, and bismuth 
gives only nitrous acid and hyponitrous acid and not hydroxylamine, 
hydrazine, or ammonia, which are formed by hydrogenation of nitric 
acid. These four metals can only take oxygen away from nitric 
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acid and cannot add hydrogen to it. Nitrogen is formed by decom. 
position of hyponitrous acid and nitric oxide from the decomposition 
of nitrous acid. M. B. D. 


Experiments with a Hot and Cold Quartz Tube. H. 
STAUDINGER and W. Kreis (Helv. Chim. Acta, 1925, 8, 71—74).— 
A number of unsuccessful attempts were made to isolate unstable 
substances such as solid unimolecular NO,, red tellurium, §,, and 
SO by the sudden cooling of gases from 1000° to —190°. 

G. M. B. 


Hydrolytic Decomposition of Phosphorus Trichloride. 
A. D. Mircuett (J. Chem. Soc., 1925, 127, 336—342).—When phos- 
phorus trichloride is hydrolysed by water the solution produced 
has much stronger reducing properties when first formed than 
has a normally produced solution of phosphorous acid; its acidity 
is 98°% of the theoretical at first and gradually increases during 
4 hr. to the maximum, probably owing to the intermediate formation 
and gradual decomposition of an oxychloride. The duration of 
increased reducing power is greater than can be attributed to the 
formation of the oxychloride, and is most probably due to the presence 
of the active tautomeric form of phosphorous acid, P(OH)., which 
is slowly converted into the normal form HPO(OH),. A. R. = 


Oxidation of Tervalent Chromium by Silver Oxide in 
Alkaline Solution. F. Hans (Z. anorg. Chem., 1924, 140, 337— 
338).—The quantitative oxidation of chromic salts in alkaline 
solution by silver oxide is shown to proceed equally well when the 
latter is replaced by silver nitrate, chloride, carbonate, or thio- 


cyanate. Silver bromide and iodide are too insoluble to react. 
TF. 


Tellurium Suboxide. A. Damiens (Compt. rend., 1924, 179, 
829—831).—Attempts to repeat the preparation of tellurium sub- 
oxide as described by Divers and Shimoze (T., 1883, 43, 319) did 
not corroborate their results. The reactions Te+SO,—> TeSO, and 
TeSO, —> TeO+SO, are incomplete when pure tellurium is used, and 
the resulting substance, described as suboxide, was found to be a 
mixture of tellurium and tellurium dioxide. H. J. E. 


Occurrence of Iodine in Nature. V. Iodine Content of Air. 
T. von FELLENBERG (Biochem. Z., 1924, 152, 135—140).—Ele- 
mentary iodine is present in dew, and is demonstrable in larger 
amounts just above the ground than at higher levels of the atmo- 
sphere as the dew evaporates. 


Iron and Oxygen. I’. S. Trirron and D. Hanson (J. ron and 
Steel Inst., 1924, 110, 90—121).—The purest electrolytic iron that 
could be obtained by electrolysis of ferrous sodium chloride solutions 
contained 0-08% of oxygen and melted at 1535°. Molten iron 
will retain oxide equivalent to 0-21% of oxygen in solution at 1530°; 
further quantities of iron oxide simply float on the surface of the 
metal. At the ordinary temperature, the oxygen-iron solid solu- 
tion contains 0-:05% O. The oxide in equilibrium with molten 
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iron at high temperatures melts at 1370°. The chief effect of oxygen 
in iron is to increase the grain size, with a corresponding decrease 
in the resistance of the metal to shock, and to reduce its ductility. 
Oxygen has no influence on the temperatures of the transformation 
points. A. R. P. 


Action of Iron on Copper at High Temperatures. P. SIEBE 
(Z. Metallk., 1925, 17, 19—21).—Iron has no action on pure electro- 
lytic copper at any temperature below 1100°, but ordinary ‘“ tough 
pitch ’ copper which contains cuprous oxide is rendered brittle 
and porous by heating in contact with iron at temperatures above 
750°. 'This is due to the reducing action of the hydrogen and carbon 
monoxide in the iron; the action of the hydrogen is the greater 
as it readily diffuses into hot copper, whereas carbon monoxide 
has only a superficial action. [Cf. B., 1925, 175.] A. R. P. 


Effects of Impurities on Copper. II. Effect of Iron on 
Copper. D. Hanson and (Miss) G. W. Forp (J. Inst. Metals, 
1924, 32, 335—361).—The solubility of iron in solid copper is 4% 
at 1100° and less than 0-2°% at 750°, below which temperature the 
solubility changes only very slightly. The large change in solubility 
at about 800° is ascribed to the transition y-iron —>«-iron. Addition 
of iron up to 0-2% rapidly lowers the electrical conductivity of 
copper ; with higher percentages heat treatment has a large influence. 
The ductility of copper is unimpaired by the presence of iron, which 
also acts as a deoxidiser. [Cf. B., 1924, 833.] 2 


Preparation of Crystalline Compounds of Ferrous Salts 
and Nitric Oxide. III. W. Mancuor and E. Lincku (Z. 
anorg. Chem., 1924, 140, 37—46; cf. A., 1914, ii, 567).—Ferrous 
selenate behaves like ferrous sulphate in absorbing nitric oxide 
and a similar ring test may be made with ferrous selenate and 
concentrated selenic acid. The combination is similar to that 
in the case of ferrous sulphate (cf. ii, 298), giving an equi- 
librium constant on the assumption that the combining ratio 
is 1:1. The crystalline compound may be prepared by saturating 
a concentrated aqueous solution of ferrous selenate (FeSe0,,5H,O) 
with nitric oxide in the presence of a little concentrated selenic 
acid. On adding a large excess of absolute alcohol, also saturated 
with nitric oxide, with cooling in a freezing mixture, brownish- 
black crystals appear after some hours. The crystals are unstable, 
losing nitric oxide when kept in air, but apparently the formula 
is FeSeO,,NO,4H,0. L. J. H. 


Action of Ammonia on Aqueous Solutions of Ferrous Salts. 
E. Weitz and H. Mitier (Ber., 1925, 58, [B], 363—375).—If 
gaseous ammonia is slowly passed into a sufficiently concentrated 
solution of a ferrous salt in the presence of a suitable quantity 
(2—5 mol.) of the corresponding ammonium salt in the absence 
of air, greenish-white ferrous hydroxide is precipitated initially ; 
this slowly passes into solution and is replaced by the complex 
salt, which rapidly separates in the crystalline form as the passage 
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of the gas is continued. In this manner, ferrous chloride, bromide, 
iodide, nitrate, and perchlorate are converted into the correspond- 
ing hexammineferrous salts, [Fe(NH Ferrous sulphate does 
not give a hexammine compound, but, according to the quantity 
of ammonium sulphate, either aqguopentammineferrous sulphate, 
[Fe(NH,);H,O]SO,, or an additive compound of this substance 
and ammonium sulphate, [Fe(NH,);H,O]SO,,(NH,),SO,. Ferrous 
acetate does not yield a crystalline hexammine by reason of its 
ready solubility and, on this account, solutions of ferrous acetate, 
ammonium acetate, and ammonia are well adapted to the prepar- 
ation of sparingly soluble hexammine salts by double decomposition 
with potassium bromide or iodide or ammonium perchlorate. 
Since the hexammines lose ammonia readily and quantitatively 
when heated in a current of an indifferent gas, a means is provided 
of preparing anhydrous ferrous halides. The crystalline hexam- 
mines and their solutions have the pale green colour of the hexa- 
aquo salts. Like the salts prepared in the dry way, the white 
colour of which is due to their finer state of division, they are 
unstable towards air and moisture. In consequence of the ready 
oxidisability of ferrous iron the hexammineferrous salts of power- 
fully oxidising acids, such as chloric, bromic, chromic, and per- 
manganic acids, are incapable of existence; the solution of hexam- 
mineferrous acetate gives a precipitate of ferric hydroxide with 
_ the alkali or ammonium salts of these acids. The nitrate and 
perchlorate are stable at the atmospheric temperature, but when 
warmed in solution or suspension give a black precipitate of ferroso- 
ferric oxide; the perchlorate ion is reduced to chloride, nitrate ion 
mainly to nitrous oxide. Hexammineferrous nitrite appears to 
exist in solution. 

The inability of ferrous solutions containing ammonium salts 
to give a precipitate of ferrous hydroxide with ammonia is 
attributed to the depression of the concentration of ferrous ions 
in consequence of ammine formation and of hydroxyl ions by 
repression of the dissociation of ammonium hydroxide to such 
an extent that the solubility product of ferrous hydroxide is not 
attained. The precipitability of ferrous hydroxide depends to 
some extent on the anion present in the solution; its formation 
is most readily repressed in the case of the sulphate, whereas with 
perchlorate some separation occurs even when ammonium per- 
chlorate and ferrous salt are present in the molecular ratio, 30: 1. 

Manganous salts behave very similarly to ferrous salts. Mag- 
nesium salts yield crystalline ammines in strongly ammoniacal 
solution, whereas in more dilute solution complex formation is less 
in evidence. H. W 


Cuprous Hydroxide. P. Kiason (Svensk Kem. Tidskr., 36, 
202—203; from Chem. Zenir., 1924, ii, 2741).—Cuprous hydroxide, 
CuOH, is obtained practically pure by the interaction of cuprous 
iodide with sodium hydroxide. The exclusion of air is not essential. 
The precipitate is insoluble in ammonia, and is oxidised to the 
blue cupric state only on prolonged keeping. R. B. 
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Crystalline Cuprous Bromide. D. B. Briaas (J. Chem. Soc., 
1925, 127, 496).—The residual liquid in the distilling flask used 
for the preparation of ethyl bromide from ethyl alcohol, bromine, 
and red phosphorus, after filtration gave a dark green solution 
and, on boiling, a white, crystalline precipitate of cuprous bromide 
when treated with copper sulphate. Under the same conditions, 
the residual liquid from the preparation of ethyl iodide yielded 
cuprous iodide. A. R. P. 


Preparation of Selenic Acid. W. Mancuot and A. Wirz- 
MULLER (Z. anorg. Chem., 1924, 140, 47—51).—Selenic acid may 
be prepared entirely free from selenious acid by the anodic oxidation 
of the latter. The best results were obtained with a cathode of 
platinum, an anode of platinum covered with lead peroxide and 
surrounded by a porous pot, 5N-nitric acid as catholyte and con- 
centrated selenious acid as anolyte, low current density, and low 
temperature; 1-7 amp.-hrs. were required per g. of selenium dioxide 


(theoretical 0-48) and the yield was about 80°% of the theoretical. 


L. J. H. 


Ultra-balance. F. Horirz and W. H. F. Kunitmann (Ber., 
1925, 58, [B], 266—268).—By placing in front of the rider scale 
which carries the 5 mg. rider a second, short scale carrying a 
0-5 mg. rider an ultra-balance is constructed which is sensitive to 
5x10°8 g. with a maximal load of 20 g. The balance is figured 
in the original. H. W. 


Ebullioscopic Apparatus. W. SwiIeENTOSLAwsKI, and W. 
Romer (Bull. Internat. Acad. Pol. Sci. Lettres, 1924, 59—62).— 
The modified apparatus previously described (A., 1924, ii, 469) 
is altered by the introduction of a short glass-tube sleeve to sur- 
round the thermometer bulb. This improved apparatus admits of 
the determination of the b. p. with an accuracy of +0-0015°. 
When making ebullioscopic measurements, two such instruments 
should be used, so that the b. p. of the solvent and solution may 
be determined simultaneously. pa 


Electrolyte-free, Water-soluble Proteins. I. Electro- 
dialysis. W. Pavitt (Biochem. Z., 1924, 152, 355—359).—The 
general principles of electro-dialysis are discussed, and an apparatus 
having parchment or collodion membranes, which may be used for 
the purification of water-insoluble proteins, is described. J. P. 


Laboratory Apparatus for High-temperature Nitrations. 
C. Kranz.and R. Kopecky (Z. ges. Schiess- u. Sprengstoffw., 1925, 
20, 25—26).—A flask is fitted with a cap carrying three tubulures 
for, respectively, thermometer, stirrer, and reflux condenser. The 
joint between the flask and the cap is either packed with asbestos 
or sealed with an appropriate liquid. The other joints are made 
acid-proof in a similar manner. W.A.S. 


Laboratory Apparatus. F. A. Wiccrrs (Ind. Eng. Chem., 
1925, 17, 141).—A device for saving supernatant fluids consists of 
a separating funnel, closed at the top, with a tap on its stem, and 
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having an inlet pipette for the liquid and an attachment for the 
vacuum pump. A distilling apparatus consists of a flask encased 
in an outer closed flask containing water, the latter provided with 
an inlet, a thermometer holder, and a safety valve. ([Cf. B., 1925, 
268.] D. G. H. 


Apparatus for Concentrating Specially Sensitive Solutions. 
H. ScuMatruss and K. KatxE (J. pr. Chem., 1925, [ii], 109, 153— 
157).—A modification of the Schulze-Tollens apparatus (A., 1892, 
1386) is described, in which an automatic regulator allows of con- 
tinuous evaporation for prolonged periods without attention. The 
solution to be evaporated is placed in a flask A and the whole 
apparatus is evacuated. From A, the solution is siphoned into 
a counterpoised flask, B, until the increased weight in B operates 
a regulating lever which shuts off the vacuum from B, closes the 
siphon, and admits carbon dioxide at atmospheric pressure to B. 
The solution is thereby lifted to the top of an evaporating coil 
down which it is allowed to drip slowly in a vacuum, the coil being 
maintained at a suitable temperature. The vapours pass off through 
a condenser and are collected. The concentrated liquid drips back 
into A. The operation continues until, owing to the diminished 
weight in B, the lever shuts off the carbon dioxide, opens the 
vacuum cock, and releases the siphon, when the cycle commences 
again. The whole apparatus can be placed in a thermostat and 
operated at constant temperature. The apparatus will evaporate 
3 litres to 100 c.c. at 40° in two days. R. B. 


Mineralogical Chemistry. 


Radioactive Methods for the Age Determination of Minerals. 
G. Kirscw (T7'sch. Min. Mitt., 1924, 36, 147—156).—The trust- 
worthiness of the method of determining the age of minerals from 
the lead (radium-G)/uranium ratio is discussed. It is necessary 
to know the atomic weight of the lead present in order to distinguish 
between primary lead and radium-G; and further, it is found that 
in specimens for which this has been determined the composition 
varies from piece to piece. New estimates, in millions of years, 
are: for bréggerite from Moss, Norway, 895; pitchblende from 
Jachymov, Bohemia, 207; uraninite from Morogoro, East Africa, 
605; pitchblende from Katanga, Belgian Congo, 550. From the 
published data for thorianite from Ceylon, the half life-period for 
thorium is calculated as 7’=(1-65+-0-05) x 10! years, and the age 
of the thorianite estimated at about 150 million years. The genetic 
relationship between uranium and thorium is discussed, and for 
thorium uranium is calculated 7’'=63-2 x 10® or 62-6 x 10® years. 

L. J. 8. 
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Occurrence of Iodine in Nature. VII. Iodine Content of 
Rocks, Geological Formations, and Minerals, and Conditions 
for the Accumulation of Iodine in Earths. T. von FELLENBERG 
(Biochem. Z., 1924, 152, 153—171).—Iodine is present in rocks 
and sedimentary deposits in amounts considerably greater than in 
organic products. It occurs partly in acid-soluble and partly in 
acid-insoluble form, and is but slightly extracted by water. No 
relation between iodine content and given geological formations 
appears to exist. ‘The same mineral from different sources generally 
contains the same amount of iodine, but chemically similar and 
mineralogically different specimens (e.g., quartz) often contain very 
different amounts of iodine. The iodine present in weathered 
rocks, and still more so in the earths derived from these rocks, is 
greater than in the original unweathered rock. The accumulation 
of iodine is more evident in acid than in basic rocks and earths. 


J.P. 


Occurrence of Iodine in Nature. VIII. Evolution of 
Elementary Iodine from Earths. T. von FELLensBeErG, H. 
GEILINGER, and K. SCHWEIZER (Biochem. Z., 1924, 152, 172—184). 
—In the presence of oxygen earths and rocks liberate elementary 
iodine from added alkali iodide. The action is catalytic and is 
specially marked if ferric oxide and alkaline-earth carbonates be 
present, Ferrous iron is much less catalytically active. Earth 
treated with manure liberates less iodine than untreated earth. 
The smaller the catalytic activity an earth possesses the greater 
is its power of accumulating iodine. Earths of low catalytic 
power are found in districts relatively free from goitre and vice 
versa. 


Merrillite and Chlorapatite in Stony Meteorites. E. V. 
SHannon and E. 8. Larsen (Amer. J. Sci., 1925, [v], 9, 250— 
260).—A calcium phosphate sparingly present (a few hundredths 
of 1%) in certain meteoric stones was provisionally referred to 
francolite by Merrill in 1917, and was called merrillite by Wherry 
in the same year. In order to isolate sufficient material for analysis, 
0-5—1 kg. samples of the material were crushed and sieved and separ- 
ated by means of an electromagnet and heavy liquids. From the 
Allegan meteorite 35 mg. of merrillite were isolated, and from the 
New Concord meteorite 58 mg. of merrillite (I) and 42 mg. of 
chlorapatite (II), which yielded : 


P,O,. CaO. Na,O. Cl. F. CO,. Insol. Sp. gr. 
I. 35-21 44-10 16-42 trace nil nil 4:27 3-10 
II. 36:06 52-40 — 4:87 nil a 5-29 3-20 


This and two other analyses give for merrillite the formula 
3CaO,Na,0,P,0;. It is distinct from any known terrestrial 
mineral, and it does not belong to the apatite group, although it 
is optically uniaxial and negative (w=1-623, «=1-620). A search 
for merrillite amongst the apatite isolated from 25 samples of 
rocks and iron ores was unsuccessful. L. J.S. 
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Cordierite from Madras, India. M. S. Krisunan (Min. 
Mag., 1924, 20, 248—251).—Cordierite of a deep violet colour and 
d 2-598 from a garnet-sillimanite-cordierite-gneiss in the Madura 
district, Madras, gave : 


SiO,. <Al,O;. Fe,0O; FeO. MgO. CaO. MnO. H,O. Total. 
48-37 29-22 2-20 7-07 9-54 1-92 0-42 184 100-58 


It is unusual in often being optically positive. The optic axial 
angle in four crystals was 2V=81° to 84° over the positive bisectrix, 
whilst in another crystal 2V 85° over the negative bisectrix. This 
variation in the optic axial angle is probably due to the isomorphous 
replacement of magnesia by ferrous oxide. The violet colour of 
the mineral is to be attributed to manganese rather than to iron. 

L. J. 


Calcio-Ancylite and accompanying Minerals from the 
Chibine Mountains [Russian Lapland]. G. P. TscuEernix 
(Bull. Acad. Sci. Russie, 1923, 17, 81—94).—This mineral, d 3-82, 
has the composition : 


Ce,O3. ¥O;. SrO. CaO. BaO. Fe,O3. Al,QO;. 
37°81 0-59 9-69 3-49 1:27 0-32 0-65 
Na,0+K,0. SiO,. Co,. H,O. Impurities. Total. 
0-39 1-15 22-70 4-44 17:8 100-32 


If the impurities, and the iron, aluminium, alkali metals, and 
silica, which appear to be derived from natrolite or other admix- 
tures, are left out of account, the formula of the mineral is calculated 
to be 5}(Ce, Y),05 3CO,!,7/(Sr, Ca,Ba)O,CO,!,10H,O. The only 
other published analysis of ancylite was made by Mauzelius (Z. 
Kryst., 1901, 34, 649) on a specimen from Narsarsuk in Southern 
Greenland, and indicated the formula 4Ce(OH)CO,,3SrC0,,3H,0. 
The mineral investigated by the author has evidently been sub- 
jected to the action of an alkaline solution rich in calcium, barium, 
and iron. 

The matrix containing the wager ey contained also (i) grains 
of violet-red yttrocerite, 4d 3-61, 
hardness 4, and (ii) crusts of snow-white, porcelain-like material, 
d 2-86, hardness above 5, and of composition corresponding with 
the formula 2(Ce, Y Al),05,2(Ca, 
which resembles that of the zeolites in structure. oa Os 


Manganese-bearing River Pebbles. E. Dirrier (7'sch. Min. 
Mitt., 1924, 36, 164—169).—“‘ Shiny pebbles ” from the bed of 
the Vistula have a thin (1—2 mm.) black coating of iron and 
manganese hydroxides, the smooth surface having a metallic 
lustre. Analysis of a sandstone pebble gave: insoluble in hydro- 
chloric acid (quartz grains) 90-84, Mn,O, (and MnO,) 1-14, Fe,0, 
3-67, H,O 419%; micro-sections show the presence of psilomelane 
and limonite as’ the cementing material of the sand grains. 
Pebbles of mangandolomite from the Enns in Upper Austria show 
a dull black skin 1—2 mm. in thickness. Analyses of the inner 
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and outer portions show that manganese hydroxide has accumul- 
ated on the exterior at the expense of manganese carbonate. 
Experiments were made on the adsorption of manganese from a 
solution of manganese hydrogen carbonate by quartz sand and 
other materials. Quartz sand took up 51-74% of the manganese 
from the solution, kaolin 68-73, compact limestone 72-90, marl 
78-53, and precipitated chalk 96-53%, (in the last case there being 
probably also chemical replacement). It is suggested that in the 
case of the “shiny pebbles’ the manganese was taken up from 
the river water. L. J.S. 


New Mineral Analyses. E. Dirtier (7'sch. Min. Mitt., 1924, 
36, 213—216)—Talc from Sirwan, Armenia.—A compact, pale 
yellowish-green mineral, thought to be “agalmatolite” gave 
d 2-832, n 1-554, and, on material dried at 110°, the results under I. 
The molecular ratios H,O: RO: Si0,=1:2-5:3 differ somewhat 
from those of tale. 


SiO,. Al,0;.Fe,0,. FeO. MnO. NiO. MgO. CaO. H,O. Total. 
I. 59:44 0-24 trace 151 0-12 0-02 31-11 1-85 5-80 100-09 


Damourite from Mt. Lyell, Tasmania.—Pale greenish material 
translucent at the edges and consisting of a compact aggregate 
of fine scales has d 2-872; from analysis IT (mean of two) is calcul- 
oy muscovite (KH,AI,Si;0,.) 98-07, fayalite (Fe,SiO,) 1-93 
mol.-%,. 

Felspars from Lower Austria.—These are from a felspar quarry 
in pegmatite between Krems and Gféhl. Microcline-perthite, 
d 2-558, showing enclosed spindles of albite, gave III, correspond- 
ing with orthoclase 68-10, albite 31-90 mol.-%. Albite, d 2-625, 
as bluish-white cleavages, gave IV, corresponding with albite 
98-14, orthoclase 1-86 mol.-%. 


H,O 

SiO,. Al,0,. Fe,0,. FeO. CaO. K,0. Na,O. (—110°). (+ 110°). Total. 

II. 43-37 39-03 0-40 1-41 — 10:98 0:75 0-76 3-80 10050 
IIt. 64-20 20-55 0-14 — trace 11-26 348 — 0-28 99-91 
IV. 66-80 20:94 — — trace 0:34 11-91 — 0-10 100-09 
L. J.S. 


Composition of the River and Lake Waters of the United 
States. F. W.Criarxe (U.S. Geol. Survey, Prof. Paper, 135, 1924, 


198 pp.). 


Analytical Chemistry. 


Logarithmic Tables for Volumetric Analysis. E. J. Kraus 
(Chem.-Ztg., 1925, 49, 145)—The author recommends the con- 
struction of special tables giving only the essential figures required, 
e.g., the logarithms of numbers increasing by 0-05 corresponding 
with burette readings and the factors and their logarithms cor- 
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responding with different titres of a definite weight of the standard 
substance. A. R. P. 


Qualitative ‘‘ Drop-analysis '' of the Elements in Groups 
Ito Til. N.A. Tananatv (Z. anorg. Chem., 1924, 140, 320—334). 
—A method is given for the qualitative analysis of solutions con- 
taining the nitrates of most of the metals occurring in the first three 
analytical groups. The reactions, which are carried out on one 
drop of solution, are arranged so that the tests for any one metal 
are, as a rule, not masked by the presence of the other metals. 
A modified scheme is also described in which a preliminary separ- 
ation into groups is carried out by precipitating all the metals as 
sulphides and successively treating the precipitate with acids of 
different concentration. S. K. T. 


Collodion Ultra-filtration Membrane for Physico-chemical 
Analysis of Solutions. E. Fouarp (Ann. Chim. Analyt., 1925, 
[ii], 7, 33—34).—A diaphragm of collodion is capable of acting as 
a retainer not only of micro-organisms but also of colloidal, protein, 
pectic, cellulosic, starch, and tannic aggregates. It may be rendered 
rigid and resistant to a pressure of 40 atm. by being deposited on a 
framework of fine mesh wire (1—2 mm.) surrounding an artificial 
silk envelope, which in its turn covers an enamelled metal tube 
uniformly pierced by small holes. [Cf. B., 1925, 268.] D. G. H. 


Rapid Determination of Solid Matter in Liquids. C. B. von 
B6rNEGG (Chem.-Zig., 1925, 49, 185).—The evaporation of a small 
quantity of the liquid is accelerated by means of a filter-paper 
which is held vertical, with its lower edge in the liquid, by means 
of a wire passing through a hole pierced in the upper portion. The 
liquid must not ascend as high as the hole. The filter-paper 
is weighed in with the containing dish both before and after 
evaporation. [Cf. B., 1925, May 1.] T. 


Detection of Gaseous Poisonsin Blood. E. Konn-ABREsT.— 
(See i, 451.) 


Quantitative Chemical Analysis by Means of X-Ray 
Spectrum. D. Coster and Y. Nisurna (Chem. News, 1925, 130, 
149—152).—The method of determining the proportion of a metal 
in a mixture of oxides containing it by adding a known weight of 
another oxide until the intensity of one of its lines in the X-ray 
spectrum coincides with that of the corresponding line in the 
spectrum of the metal the proportion of which is required, some- 
times gives false results owing to the presence of other elements. 
This defect in the process may be remedied by determining in an 
artificial mixture of the same substances in known proportions the 
concentration of added element necessary to make the intensity 
of any one of its lines equal to that of any near one of the lines 
of the element the proportion of which is sought. In this way a 
factor is obtained which is used in calculating the proportion of 
the desired element in the original mixture from the data obtained 
by testing this mixture in the same way as the standard. For 
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example, in the determination of hafnia in zirconium materials 
the intensity of the Z8, line of hafnium is compared with that 
of the Lf, line of lutecium, and in the determination of zirconium 
in hafnium compounds the La line of zirconium is compared with 
the LB, line of yttrium. A. R. P. 


Spectrophotometric Determination of Hydrogen-ion Con- 
centrations and of the Apparent Dissociation Constants of 
Indicators. II. Thymol-blue. III. Bromocresol-green. 
W. C. Hotes and E. F. Snyper (J. Amer. Chem. Soc., 1925, 47, 
221—226, 226—229).—II. The dissociation curve of thymol-blue 
in alkaline solution conforms with the theoretical dissociation 
curve over a range of less than 10°, and more than 90% dissoci- 
ation. In the acid range the dissociation of the indicator remains 
normal up to the mid-point, beyond which dissociation is retarded. 
The average values obtained for the apparent dissociation con- 
stant, K, were 8-91 in the alkaline range and 1-5 in the acid range. 

III. The apparent dissociation constant of bromocresol-green 
was found to be 4-68 in a relatively pure sample, 4-65 and 4-69 
in commercial samples. The dissociation curve in the alkaline 
range conformed with the theoretical formula between 10% and 
90°% dissociation. G. 8. W. 


Rational Notation for the Expression of the Reaction of 
Solutions. D. Grrrwaupo (Anal. Fis. Quim., 1924, 22, 555—572). 
—The disadvantages of the Sérensen (pq) method of expressing 
the reaction of solutions are discussed. The author proposes 
log [H]/[OH] as an expression for reaction. By this means, 
neutrality is expressed by zero. Comparative figures are given 
for different acids and also for certain physiological rk . 

G. W. R. 


Antimony Electrode as an Indicator for Hydrogen Ions and 
its Application in Potentiometric Titrations of Acids and 
Bases. I. M. Koutuorr and B. D. Hartrone (Rec. trav. chim., 
1925, 44, 113—120).—The potential of the antimony electrode, 
as used in presence of a little antimony oxide, changes with pg, 
but its rate of change at py 1—5 differs from that at pg>9. The 
use of an antimony electrode in neutralisation reactions is described, 
whilst it may be employed where the hydrogen electrode cannot, 


in determining free acid in the presence of oxidising agents. 


Colorimetric Determination of Hydrogen-ion Concentration 
in Soils. H. Nrxuas and A. Hock (Z. angew. Chem., 1925, 38, 
150—151).—Either Michaelis’ nitrophenol series or Clark’s series 
of indicators may be used for pq determinations in soils. The 


results agree well with those obtained electrometrically. 
W.A.S. 


Borax as a Standardising Agent for Acids and Bases. 
M. G. Metton and V. N. Morris (Ind. Eng. Chem., 1925, 17, 145— 
146).—Borax is shown to be a suitable standardising reagent for 
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both hydrochloric and sulphuric acids, and sodium, potassium, and 
barium hydroxides, and if suitably recrystallised appears to have 
no disadvantages. Indicators of suitable p, range are methy].- 
orange for the acids and phenolphthalein for the bases. [Cf. B., 
1925, 269.] G. i. 


Determination of the Acidity of Mineral Soils. G. Hacrr.— 
(See i, 489.) 


Determination of Free Acid of Gastric Juice. H. Sanri.— 
(See i, 458.) 


Test for Chlorine in the Presence of Bromine, Iodine, etc. 
M. (Z. anorg. Chem., 1924, 140, 253—260).—The 
stance is oxidised by potassium permanganate in acid solution in 
a flask so fitted that air can be passed through the solution during 
the process and passed, together with the halogens evolved, out into 
a solution containing one or two drops of 0-1N-ammonium bromide 
in 10 c.c. of 2N-sulphuric acid. Here any chlorine from the original 
substance replaces bromine in the solution. One to two drops of 
sodium bromate are now added while air (now pure) is still passed 
through. The bromide is oxidised and the bromine passes off 
whilst the chloride remains unaffected; thus a precipitate with 
silver nitrate indicates chlorine in the original substance. 

L. J. H. 


Determination of Chlorides in Blood. C. BENGuEREL.—(See 
i, 455.) 


Determination of Chlorides and Sulphates in Expressed 
Plant Tissue Fluids. R. A. GortNER and W. F. Horrman.— 
(See i, 455.) 


Sensitive Reaction for Copper and Bromine. K.ScHERINGA 
(Pharm. Weekblad, 1925, 62, 173—174).—The solution is evapor- 
ated to dryness and the residue damped with sulphuric acid con- 
taining a trace of a bromide or a copper salt. Formation of 
copper bromide occurs with a deep violet coloration. The test 
will detect 0-0005 mg. of sodium bromide or of a copper salt; it is 
very suitable for the detection of bromine in organic wes 

6.7. 


Detection of Minute Quantities of Bromine [in Blood]. 
H. Bernuarpt and H. Ucxo.—(See i, 454.) 


Colorimetric Determination of Oxygen. W. W. Erimorr.— 
(See i, 481.) 


Determination of Dissolved Oxygen. J. N. Frrenp (Chem. 
News, 1925, 130, 163—164)—When using Winkler’s method for 
determining dissolved oxygen, introduction of air may be avoided 
by using a 250-c.c. flask closed by the stem of a tap funnel, which 
is a capillary glass tube accurately fitting the neck of the flask, so 
that when the stopper is inserted a space of about 2 c.c. is left 
above the 250-c.c. mark. The addition of the manganese chloride 
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solution after introduction of the sodium hydroxide and potassium 
iodide solution fills the capillary tube on insertion of the stopper, 
and at the end of the reaction the hydrochloric acid is put in the 
funnel, the tap opened, and the stopper gradually withdrawn. 
(Cf. B., 1925, May 1.] D. G. H. 


Determination of Oxygen in Pure Iron. T. E. Rooney 
(J. Iron and Steel Inst., 1924, 140, 122—128).—For the determin- 
ation of oxygen in iron by heating the metal in hydrogen and 
weighing the water formed, it is essential to use extremely fine 
millings of the metal as the depth of penetration of the hydrogen 
is only about 0-5 mm. even after prolonged heating at 1200°. This 
temperature is necessary in order to effect complete removal of 
the oxygen, and is best obtained by using an alundum tube electric 
furnace wound with platinum strip and capable of giving a tem- 
perature of 1300°. A calcium chloride bulb for the absorption of 
the water is preferable to a sulphuric acid tube. Care should be 
taken not to allow the temperature to rise much above 1200° as 
high results will be obtained owing to reduction of the silica boat 
by hydrogen in the presence of iron to form iron silicide. Con- 
sistent results, usually a little lower than those obtained by the 
above method, may be obtained by heating a mixture of the iron 
millings with three times their weight of an alloy of 60% Sn and 
40% Sb at 950—1000° in a stream of hydrogen. In all cases a 
blank test should be carried out and the appropriate deduction 
made. A. R. P. 


Determination of Sulphide, Polysulphide, and Thiosulphate 
Sulphur in Solutions of Alkali and Alkaline-earth Sulphides. 
E. ScHuLEK (Z. anal. Chem., 1925, 65, 352—-358).—The solution 
to be analysed is allowed to fall into a boiling solution of boric 
acid and potassium cyanide free from air and the evolved hydrogen 
sulphide is collected in potassium hydroxide and hydrogen per- 
oxide, the sulphate formed being determined as usual. The residual 
liquid in the distilling flask contains thiocyanate from the poly- 
sulphide sulphur, and undecomposed thiosulphate; it is divided 
into two parts in one of which the thiosulphate is determined 
iodometrically, and in the other the thiocyanate by treatment 
with bromine, removal of excess of the latter with phenol, and 
titration of the bromocyanogen with thiosulphate, after addition 
of potassium iodide. [Cf. B., 1925, 241.] A. R. P. 


Preparation of Nessler’s Solution. H. D. RicumMonp 
(Analyst; 1925, 50, 67).—The precipitate obtained on mixing 
aqueous solutions of potassium iodide (17-5 g. in 100 c.c.) and 
mercuric chloride (15 g. in 300 c.c.) is washed by decantation and 
dissolved in potassium iodide solution (17-5 g. in 100 c.c.), a few 
drops of mercuric chloride added until a permanent red precipitate 
appears, and then water to 500 c.c. Aqueous sodium hydroxide 
(105 g. in 300 c.c.) is added at 0°, and the mixture diluted to 1 litre. 
The clear portion is sensitive immediately after tei = 
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Tromsdorfi Reagent for Nitrites. A. (Anal. Fis. 
Quim., 1924, 22, 523—544).—Directions are given for the prepar- 
ation of a more sensitive and stable modification of the Tromsdorff 
reagent for nitrites. The delicacy of the reaction is increased by 


the presence of dissolved oxygen. [See B., 1925, 261.] 
G. W. R. 


Separation of Phosphoric Acid in Qualitative Analysis by 
means of Basic Bismuth Nitrate. A. Kurscuan (Z. anal. Chem., 
1925, 65, 346—351).—The solubility of bismuth phosphate in 
dilute nitric acid is proportional to the concentration of acid up 
to 0-4N, but is considerably increased in the presence of halogen 
acids. For the separation of phosphoric acid from a solution 
to be tested for metals of groups III, IV, and V the slightly acid 
solution is treated with hydrazine hydrochloride to reduce ferric 
salts to ferrous, then with solid bismuth oxynitrate which removes 
the halogen ions first, then phosphoric acid. The precipitate 
filters readily and the filtrate will contain less than 1 mg. of 
phosphoric anhydride per litre. A. R. P. 


Determination of Lipoid Phosphorus in Cereal Products. 
O. 8S. Rask and I. K. Puetps (Ind. Eng. Chem., 1925, 17, 
189—190).—Since the ammoniacal method extracts all the 
lipoids, the phospholipins will be included and may be computed 
by a determination of total phosphorus in the extract. The 
result is higher than by direct determination. [Cf. B., 1925, 
224.) D. G. H. 


Salts of Cupferron. V. Avucrr, L. Larontaine, and C. 
Caspar (Compt. rend., 1925, 180, 376—378).-The preparation, 
appearance, and solubilities of the following cupferron salts are 
described : (a) salts precipitated by hydrogen sulphide (generally 
in acid solution) : silver, decomp. 130°, lead, m. p. 147°, mercurous, 
decomp. 215°, mercuric, decomp. 160°, bismuth, m. p. 170° (de- 
comp.), cadmium, m. p. 245° (decomp. ), stannous, m. p. 138°, 
stannic, m. p. 180° (decomp. ),. antimony, decomp. 112°, also 
[Ph ‘N(NO)OJMoO,, decomp. 165°, and [Ph*N(NO)O],MoOg, p. 
139° (decomp.); (6) ammonium ’ sulphide group: cerous, ceric, 
chromic, indium, m. p. 90°, cobaltic, m. p. 116° (decomp.), cobaltous, 
m. p. 162° (decomp.), nickel, decomp. 200°, zinc, m. p. 138°; (c) 
alkaline-earth group : barium (+3H,0), decomp. 245°, strontium 
(+2H,0), decomp. 290°, calcium (+2H,O), decomp. 276". — 


Electrolytic Separation of Copper, Antimony, Lead, and 
Tin. A. LassiteuR (Compt. rend., 1924, 179, 827—829; cf. this 
vol., ii, 159)—Lead and tin are deposited together from hydro- 
chloric acid solution and cannot be separated by variation of the 
cathode potential. On adding hydrofluoric acid, stannic salts 
form a complex which does not yield tin on electrolysis ; after 
deposition of lead, tin may then be determined in the resulting 
solution. In depositing copper and antimony in presence of lead 
by the method already described, tin is reduced to the stannous 
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form. This should be oxidised by means of hydrogen peroxide 
before separating the lead. H. J. E. 


Complex-chemical Methods for the Volumetric Deter- 
mination of Acidity, Basicity, and Aluminium Content of 
Aluminium Solutions. F. Frici and G. Krauss (Ber., 1925, 
58, [B], 398—400).—The solution is treated with a suitable excess 
of alkali oxalate with which the aluminium salt reacts: AICl,+ 
3K,C,0,—K,[Al(C,0,)3]+3KCl, whereby the acid formed by 
hydrolysis of the aluminium salt is converted into neutral pro- 
ducts. ‘‘ Residual acidity ” is determined by addition of potassium 
iodide—potassium iodate and titration of the liberated iodine. 
Aluminium is determined from the difference between “‘ residual ”’ 
and ‘‘ total” acidity determined iodometrically. For the determin- 
ation of basicity (e.g., in basic aluminium acetate), the total acid 
is determined, after which a measured excess of 0-1N-hydrochloric 
acid is added and the experiment finished as in the determin- 
ation of “residual” acid. The difference between the found and 
added acid indicates the amount of base which is liberated by 
formation of the complex. H 


Separation of Iron and Aluminium from Manganese and 
Magnesium and from Phosphoric Acid by Means of Sulpho- 
salicylic Acid. L. Moser and A. Bruxt [and, in part, I. VEN] 
(Ber., 1925, 58, [B], 380—385; cf. A., 1923, ii, 438)—Manganese 
is separated from ferric iron by precipitation with disodium hydro- 
gen phosphate in a solution containing ammonium chloride and 
sufficient sulphosalicylic acid, ammonia being finally added in 
slight excess. The precipitated manganese ammonium phosphate 
is weighed as the pyrophosphate, whilst iron is precipitated in the 
filtrate by hydrogen sulphide and finally weighed as ferric oxide. 

Tron and manganese are separated from aluminium by precipit- 
ation with hydrogen sulphide in ammoniacal solution in the presence 
of sulphosalicylic acid (cf. Moser, loc. cit.); the precipitated sulphides 
= dissolved and iron and manganese are separated as described 
above. 

Magnesium may be determined in the presence of iron and 
aluminium by rapidly adding a solution of diammonium hydrogen 
phosphate to a boiling solution of the salts (chloride, sulphate, or 
nitrate) in the presence of ammonium chloride, sulphosalicylic 
acid, and an excess of ammonia; the solution is boiled for a few 
minutes, treated with one-third of its volume of concentrated 
ammonia, and kept at the atmospheric temperature for a few 
hours, after which the magnesium ammonium phosphate is treated 
in the usual manner. Precipitates formed in neutral solution 
contain aluminium. The method is applicable to the determin- 
ation of magnesium in the presence of a large excess of aluminium. 

Phosphate is determined in the presence of iron and aluminium 
by precipitation with magnesia mixture in boiling ammoniacal 
solution containing ammonium chloride and sulphosalicylic acid. 
Iron is precipitated from the filtrate by ammonium sulphide. 
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Aluminium is determined from the difference in weight of the 
oxides. [Cf. B., 1925, 269.] H. W. 


Separation of Aluminium from Calcium by Means of 
Hexamethylenetetramine. (Mrs.) C. and N. Grorcian 
(Bul. Soc. Chim. Romdnia, 1924, 6, 111—112).—Owing to the 
absorption of carbon dioxide by ammonia solution and the conse- 
quent formation of ammonium carbonate, calcium is sometimes 
precipitated to some extent with aluminium. Replacement of the 
ammonia by hexamethylenetetramine, which decomposes with 
formation of ammonia when boiled with the salt solution, yields 
results of far greater accuracy. [Cf. B., 1925, 192.] —— 


Volumetric Determination of Manganese. B.N. ANGELESCU 
(Bul. Soc. Chim. Romédnia, 1924, 6, 109—110).—In presence of 
alcohol, potassium chromate precipitates manganous salts quantit- 
atively as manganous chromate, MnCrO,,2H,O, the excess of the 
known amount of potassium chromate taken being then deter- 
minable by titration with sodium thiosulphate. The method gives 
accurate results. [Cf. B., 1925, 192.] 


Use of Oxalenediuramidoxime in the Detection and Deter- 
mination of Nickel. F. Frercxt and A. CuRIsTIANI-KRONWALD 
(Z. anal. Chem., 1925, 65, 341—345).—Oxalenediamidoxime 
(Zinkeisen, A., 1890, 122) functions as an oxime and as an ammonia 
derivative with nickel salts, forming the compounds, 

and Ni(C,H,O,N,),Cl,; cobalt salts yield a sparingly soluble deriv- 
ative of the first type, so that this reagent is useless for separating 
these elements. If, however, two NH,°CO: groups are introduced 
into the molecule, the acidic properties of the compound so formed, 
oxalenediuramidoxime (Zinkeisen, loc. cit.), become more pro- 
nounced and the basic properties entirely suppressed, so that com- 
pounds of the first type only are formed with nickel salts. Oxalene- 
diuramidoxime in ammoniacal solution produces a visible pre- 
cipitate in ammoniacal nickel solutions containing more than 1 
part of the metal in 150,000 parts. The precipitate is orange- 
yellow, crystalline, slightly soluble in hot water, but insoluble in 
cold water or ammonia, and contains 19-92% Ni when dried at 
110—130°; it may be used for the gravimetric determination of 
nickel and for the separation of nickel from cobalt. [Cf. B., 1925, 
269.] A. R. P. 


Colorimetric Determination of Molybdenum. H. TER 
MEULEN (Chem. Weekblad, 1925, 22, 80—81).—The dark red colour 
of ammonium thiomolybdate, (NH,).MoS,, allows of colorimetric 
titration. The comparison solution is one of ammonium molybdate, 
to which an equal volume of ammonia is added, and hydrogen 
sulphide passed in. The method is rapid and fairly accurate, and 
not affected by alkalis. Vanadium and tungsten — “ 
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Oxidimetric Titration of Uranium. 0. Kosiic (Chem. 
Listy, 1925, 19, 1—3).—When salts of sexavalent uranium are 
reduced with the usual metallic reducing agents the greater part 
of the uranium is converted into the quadrivalent form, but there 
is always a certain amount of a derivative of a lower oxide produced. 
Lead, in the presence of hydrochloric acid, quantitatively reduces 
uranyl chloride to uranium tetrachloride, which, after addition of 
manganese sulphate and sulphuric acid, may be titrated with 
permanganate with good results. [Cf. B., 1925, 270.] ae 


Volumetric Determination of Sugar by Schoorl’s Process. 
C. VAN DER HoEVvEN (Chem. Weekblad, 1925, 22, 79—80; cf. this 
vol., ii, 74).—The statement of van den Hout, Neeteson, and van 
Scherpenberg that the concentration of the Fehling’s solution 
influences the result is confirmed; the effect can be compensated 
by altering the time of boiling. 8. I. L. 


Sugar Analysis by Fehling’s Method. P. Kiason (Svensk 
Kem. Tidskr., 36, 195—202; from Chem. Zentr., 1924, ii, 2798).— 
A critical study of Fehling’s method for the determination of sugars. 
The conversion of the cuprous into cupric oxide is best effected in 
a silica crucible. R. B. 


Micro-determination of Blood-sugar. C.J. Diaz and B. 8. 
CurncA.—(See i, 453.) 


Comparison of certain Chemical Methods for the Deter- 
mination of Dextrose. A. Ionzscu and (MLLE.) E. SprrEescu 
(Bul. Soc. Chim. Romdnia, 1924, 6, 101—108).—The methods of 
Fehling, Bertrand, and Lehmann give good results in the deter- 
mination of dextrose in liquids containing 0-1—1% of the sugar, 
but they are more difficult to operate than the ferricyanide method 
(cf. Ionescu and Vargolici, A., 1921, ii, 283), which furnishes equally 
exact results. This last method yields accurate results also with 
solutions such as cerebro-spinal fluid, containing between 0-05% 
and 0-1% of the sugar, and is easier to apply than the Folin and 
Wu (A., 1920, ii, 337) and the Fontés and Thivolle methods (A., 
1921, ii, 563), although these are capable of affording satisfactory 
results. 


Determination of Dextrose in presence of Sucrose in 
Organic Liquids. M. Burano.—(See i, 453.) 


Influence of Hydrogen-ion Concentration on the Colori- 
metric Determination of Fyrogallol and Pyrocatechol Deriv- 
atives. S. GuiasstonE (Analyst, 1925, 50, 49—53).—The violet 
colorations produced by certain phenolic compounds with Mitchell’s 
ferrous tartrate reagent are seen only between certain definite py 
limits which even vary between different substances of the same 
group. The addition of 5—10c.c. of 10% ammonium acetate solu- 
tion to the usual reaction quantities, together with a little ammonia 
solution in the case of pyrocatechol derivatives, usually ensures the 


development of maximum colours. [Cf. B., 1925, 226.] 
D. G. H. 
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Gravimetric Micro-determination of Cholesterol. T. 
Tominaca.—(See i, 453.) 


Determination of Cyanates in Blood. E.G. Montcomery.— 
(See i, 455.) 


Application of Sodium Hyposulphite in Qualitative Organic 
Analysis. E. Crark (Chem. News, 1925, 130, 132—133).—The 
reduction of aromatic nitro compounds in qualitative analysis is 
effected in the presence of alkali by solid sodium hyposulphite, 
the excess of which is removed by boiling with excess of concen- 
trated hydrochloric acid. 8. K. T. 


Colour Standards for Use in the Determination of Glyoxal- 
ines. G. Hunter (Biochem. J., 1925, 19, 42—46).—Commercial 
Congo-red and methyl-orange must be purified before use as arti- 
ficial standards in colorimetric work. Details are given for the 
preparation of a colour standard made from pure Congo-red and 
methyl-orange suitable for the determination of histidine or 
carnosine. S. S. Z. 


Determination of Lipoids in Blood Serum. S. Mrvovici and 
(Miss) M. Inresco.—(See i, 452.) 


j,botermination of Lecithin in Blood. A. Gricavr.—(See i, 
3.) 


Detection of Urobilin and Urobilinogen in Urine. C. BEn- 
GUEREL.—(See i, 460.) 


Determination of Methzmoglobin in the Presence of its 
Products. J. B. Conant and L. F. Freszr.—(See i, 


Detection of Chlorophyll Degradation Products in Urine. 
M. HorstetTER.—(See i, 460.) 

Enzymic Hydrolysis of Proteins. III. Determination of 
Peptic and Tryptic Digestion of Caseinogen. P. Rona and 
H. Kiernmann.—(See i, 473.) 


Source of Error in the Use of Lintner’s Starch Solution 
for determining Diastatic Power. W. Synrewsxk1.—(See i, 
470.) 


Determination of Diastase in Feces. W. Frank and F. 
i, 461.) 


Determination of Lipase in Body Fluids and in Tissues. 
P. Rona and A. Lasnitzk1.—(See i, 471.) 


Standards for the Colorimetric Determination of Trypsin. 
J. A. SMoropinzgEv and A. N. Apova.—(See i, 473.) 


Chemical Analysis of Soil. K. K. Grproiz.—(See i, 489.) 
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General, Physical, and Inorganie Chemistry. 


Continuous Hydrogen Spectrum. A. Carst (Ann. Physik, 
1924, [iv], 75, 665—672).—The continuous ultra-violet hydrogen 
spectrum found by Stark (A., 1917, ii, 281; 1918, ii, 141) in the 
canal rays, and ascribed by him to an atomic quantum pair, has been 
examined. The spectrum is found when the hydrogen or nitrogen 
canal rays pass into hydrogen, but not when hydrogen canal rays 
pass into nitrogen, and it coincides with the Geissler tube spectrum. 
The starting point is in the visible spectrum and changes with the 
pressure. The spectrum appears to be due to the hydrogen molecule 
and has nothing to do with the Bohr continuous spectrum, which is 
probably only obtained if the higher members of the Balmer series 
are excited at the same time. M.S. B. 


Excitation of the Secondary Spectrum of Hydrogen by 
Electron Impacts. O. 8. DuFrrenpack (Astrophys. J., 1924, 
60, 122—132).—Practically the entire secondary spectrum of 
hydrogen was developed below the ionisation potential of 16 volts. 
The spectrum is apparently due to the neutral molecule, and its 
excitation is not intimately connected with the dissociation of the 
molecule. Support is afforded for the existence of a characteristic 
ultra-violet spectrum due to the molecule the initial state of which 
is identical with the final state of the molecule after the emission 
of the secondary lines. A.A. E. 


Spectrum of Nitrogen. T. R. Merron and J. G. Pmiey 
(Proc. Roy. Soc., 1925, A, 107, 411—422).—The nitrogen arc spec- 
trum can be obtained free from the band or spark spectrum by 
passing a weak condensed discharge through helium at a pressure 
of about 30 mm. of mercury and adding a little nitrogen to the gas 
by heating alumina which has been soaked in sodium azide solution. 
Argon will not serve the same purpose. The explanation offered is 
that the resonance potential of helium is 20-4 volts and that of argon 
11-5 volts; the value for the arc spectrum of nitrogen may lie 
between these. The spark spectrum requiring more than 20-4 
volts will not be produced, because the helium will act as a “ safety 
valve ’’ for the energy. The small partial pressure of the nitrogen 
will favour the existence of atoms. A table of wave-lengths of the 
lines in the are spectrum is given. 

From a study of the spectrum of the light excited by electronic 
impact it was deduced that as the energy of impact increased there 
was direct transition from the negative band spectrum to the spark 
spectrum, indicating that the nitrogen molecule did not break up 
into neutral atoms but into ions. E. B. L. 


Spontaneous Reversal of Rays in the Neon Spectrum. 
H. Buisson and C. JAUSSERAN (Compt. rend., 1924, 180, 505—507). 
—Many of the fine lines in the spectrum of neon which were pro- 

VOL. CXXXVIII. li. 13 


A 

le 


li. 334 ABSTRACTS OF CHEMICAL PAPERS. 


posed as standards of wave-length measurements have previously 
been shown (Pérard, ibid., 1923, 176, 375) to consist of doublets; 
and this is now shown, by) means of interference effects with silvered 
slides, to be due to the spontaneous reversal of several of the rays. 
The phenomenon is shown to the greatest extent by the line 6402, 
where a separation of 0-060 A. occurs with a current of 3 milliamps. 
These observations render the use of the neon lines as a wave-length 
standard inadvisable. J. W. B. 


Spark Spectrum of Neon. L. Briocu, E. Biocn, and G. 
DésarpDIn (Compt. rend., 1925, 180, 731—733).—The method 
previously described (A., 1924, ii, 286) has been applied to the 
examination of the first order spark spectrum of neon. About 250 
lines are recorded in the region 4900—2700 A. The values given 
are accurate to within 0-05 A. J.8.C. 


First Spark Spectra of Zinc and Cadmium. G. von Satis 
(Ann. Physik, 1925, [iv], 76, 145—162).—The first spark spectra, 
Zn II and Cd II, of zine and cadmium, respectively, have been 
examined photographically, the discharge taking place in a tube in 
which the vapour of the metal itself formed the carrier, the metal 
being vaporised from a hollow cathode. The Ritz formula has been 
applied. For every term value the effective quantum number, n*, 
and the nuclear charge number, p*, have been determined. The 
relation of the chief quantum numbers, n, to the term values is in 
agreement with the standard given by Bohr (A., 1923, ii, 679), 
who foretold a penetration of the p-orbit. The d-orbit is also 
penetrated. The tables given are so arranged that the term values 
of zinc and cadmium, and the quantities n*, p*, and (n — n*) may 
be easily compared. M. 


Spark Spectrum of Mercury in the Extreme Red. J. 
LaFrray (Compt. rend., 1925, 180, 823—825).—The spark spectrum 
of mercury was not hitherto known on the red side of 600 pu. About 
70 new lines extending to 800 up have been found by using pan- 
chromatic plates and a grating spectrograph of high dispersion. 
The mercury arc lines in the same region are given for comparison. 

R. A. M. 


Spectrum of Potassium Excited during its Spontaneous 
Combination with Chlorine. L. A. Rampas (Nature, 1925, 
115, 533—534).—Spectrum photographs of potassium spontaneously 
burning i in chlorine at the ordinary pressure show a strong emission 
band extending from 7200 to 6150 A., many arc lines, and the 
enhanced lines 4466, 4388, 4307, 4220, and 4115 A. The excitation 
of the enhanced lines in the absence of any external electrical forces 
is accounted for by the electron affinity of the chlorine atom, 
together with the temperature attained by the potassium wr 

A. A. E. 


Regularities in the Arc Spectrum of Cobalt. F.M. Watrers, 
jun. (J. Washington Acad. Sci., 1924, 17, 407).—An extension of 
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previous work (A., 1923, ii, 519) on the are spectra of elements of 
group VIII. LEighty-eight lines of the arc spectrum of cobalt have 
been classified into twelve multiplets in the quartet system resulting 
from the combination of two P-levels, two D-levels, three F-levels 
and one G-level. Whilst the terms found previously for the arc 
spectrum of iron belong to systems of odd permanent multiplicity, 
those found for cobalt belong to even systems. In addition to the 
quartet terms, there is evidence for the existence of a doublet or 
sextet system. The separations of the sub-levels of the quartet 
system of cobalt are on the average four to five times larger than 
the corresponding separations of the sub-levels of the quintet 
system terms in iron. A. E. M. 


Regularities in the Arc Spectrum of Nickel. F.M.  Watrers 
(J. Washington Acad. Sci., 1925, 15, 88—100).—A preliminary 
analysis of the arc spectrum of nickel in which 345 lines are classified. 
The distribution of the inner quantum numbers indicates that the 
spectrum consists of singlets and triplets. The spectroscopic 
alternation law holds in the triad Fe, Co, Ni. F. G. T. 


Vacuum-are Spectrum of Titanium. H. Crew (Astrophys. 
J., 1924, 60, 108—121).—Measurements of the vacuum-are spectrum 
of titanium between 6366-382 A. and 3653-499 A. revealed 78 new 
lines. Practically no impurity was found in cast titanium. Tem- 
perature regulation by the toluene control was made more frequent 
by wrapping a portion of the heating coil directly on the bulb. 

A. A. E. 


Spectrometric Methods of Investigation of the Infra-red. 
H. Wirt (Z. Physik, 1924, 28, 236—248).—The construction of 
sensitive bolometers and thermopiles for infra-red spectrometry is 
given in detail. In the course of testing the apparatus, measure- 
ments of the infra-red absorption of water-vapour were obtained. 

S. B. 


Spectroscopy in the Infra-red Region of the Spectrum. 
A. TrowsripGE (J. Franklin Lust., 1925, 199, 343—352).—A 
review offadvances in the technique and of the treatment of series 
and,band spectra in the infra-red region. F. G. T. 


Intensity Measurements in the Ultra-violet. H.B. DorGELo 
(Z. Physik, 1925, 31, 827—-835).—An extension of a method already 
published (ibid., 1923, 13, 206; A., 1924, ii, 282) for determining 
the relative intensities of the components of multiplets. The 
relative intensities are found by comparing the densities of photo- 
graphs taken through screens of graduated transparency. Screens 
transparent to 2200 A. were prepared by coating quartz plates with 
films of platinum. The relative intensities of the spark doublets 
of the first and second subsidiary series of calcium were measured ; 
the ratio depends on the current, but it is concluded that it would be 
2:1 if self-reversal were prevented; for the multiplet 3181, 3179, 
3108, the ratio is 11 : 100 : 54. E. B. L. 
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Exact Measurements of Spectral Frequencies in the Region 
between Light and X-Rays (L,-Discontinuities of Cl, S, 
P, Si, Al). F. Hotweck (Compt. rend., 1925, 180, 658—661; 
ef. ibid., 1925, 180, 266).—By the absorption method previously 
described, the critical potentials for the levels Ly Ly, have been 
found for the elements of atomic number 13—18, as follow: 
argon, 246-5, chlorine 203, sulphur 163, phosphorus 128, silicon 98, 
and aluminium 68 volts, with a probable error of +1 to +2. These 
results, which fit excellently on a Moseley diagram, are compared 
with other determinations in the same region. G. M. B. 


Relative Intensities of Fluorescent and Scattered X-Rays. 
G. L. CLarK and W. Duane (Proc. Nat. Acad. Sci., 1925, 11, 173— 
175; cf. A., 1924, ii, 368, 369).—The scattered and tertiary radiation 
due to tungsten X-rays falling upon chemical elements of atomic 
weights near that of molybdenum are extremely weak as compared 
with the fluorescent radiation. The scattered radiation from these 
heavy elements is much weaker than that from light elements. 

F. G. T. 


Total Intensity of Scattered X-Radiation. O. K. pr For 
and W. W. Nipper (Nature, 1925, 115, 607). 


Spectroscopic Evidence of J-Transformation of X-Rays. 
S. R. Kuasterm and W. H. Watson (Nature, 1925, 115, 604—605).— 
Deviations from the simple relation between the atomic number of 
a radiator and the wave-lengths of its X-ray emission spectrum of 
K-series, occurring at » = 52 and n = 56, are ascribed to the 
J-transformation of X-radiation taking place in the crystal used for 
its analysis or in the anti-cathode or walls of the X-ray tube. . 

A. A. E. 


Soft X-Rays from Iron. C. H. THomas (Physical Rev., 1925, 
[ii], 25, 322—332).—When the ratio of the photo-electric current 
produced from a protected platinum semi-cylinder by soft X-radia- 
tion from a bombarded iron target to the thermionic bombarding 
current is plotted as a function of the exciting voltage, breaks 
appear corresponding with the radiation potentials, 7-3, 14-1, 
16-5, 24-3, 28-8, 34-3, 48-0, 51-3, 62-0, 75-3, 82-7, 94-8, 112-2, 131:8, 
158-5, 181-6, 192-0, 221-3, 277-4, 288-6, 303-7, 331-0, and 639-0( ?) 
volts, and the ionisation potentials, 11-1, 19-4, 41-2, 54-6, 103-5, 
169-4, 228-1, 704-3, and 818-5 volts. The ionisation potentials 
at 818-5, 704-3, and 54-6 volts are identified with the lines Z,, Ly, 
and A. A. E. 


Absorption Spectrum of Oxygen in the Extreme Ultra- 
violet. E. Scumirpt (Z. Physik, 1925, 31, 475—487).—The band 
spectrum visible in photographs of the extreme ultra-violet taken 
with long exposures using a quartz mercury vapour lamp as the 
source of light has been previously regarded as a fluorescence 
spectrum from the atmosphere. The author shows that it is an 
absorption spectrum of the oxygen molecule, not of ozone. The 
absorption is quite different from what would be expected according 
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to Beer’s law; it is much more intense for pure oxygen than for a 
column of air five times as long. Carbon dioxide is quite transparent 
in this region, 2000 to 1840 A. E. B. L. 


Absorption in Excited Neon. K. W. Mrtssner (Ann. Physik, 
1925, [iv], 76, 124—-144).—The secondary light absorption, shown 
by gases when under the influence of an electric discharge, depends 
on metastable states of the atom caused by the electrical disturbance. 
The relation between the intensity of the absorption lines and the 
strength of the current required to produce them gives indications 
as to the average life of these different states. The absorption 

ectrum of neon has been studied from this point of view, the 
intensity of the lines being examined photographically. Absorption 
in neon begins at a very low current density. The combinations 
with an s,- or an s,-term show feeble or zero absorption, but with the 
8,-term, and especially with the s,-term, the absorption is much 
stronger, the strongest absorption line being 6402 in the pos; com- 
bination. This probably means that the s,- and s,-terms corre- 
spond with short-lived, and the other two with long-lived states. 
The dependence of absorption on the strength of the current in 
the absorption tube has been studied. It has also been found to 
depend on the strength of the current in the emission tube. The 
presence of impurities in the gas reduces the absorption. The 
intensity distribution in the lines is not the same in the emission as 
in the absorption tubes, the greater current density and higher 
temperature in the former giving a greater breadth of line. Further 
information on the period of duration of the excited states has been 
sought by sending one half-wave of the rectified alternating current 
through the emission tube, and the opposite one through the absorp- 
tion tube. The light from the emission tube thus passes through 
the absorption tube during its dark period. No indication of even 
the strongly-absorbing s,-term was obtained in 0-01 sec., but with 
suitable variation of frequency of the alternating current it may be 
possible to make the absorption lines persistent and thus determine 
the life-period of the state of excitation which produces them. 

M. 8. B. 


Absorption of Excited Neon. P. Jorpan (Z. Physik, 1925, 
31, 877—881; cf. preceding abstract).—Of the lines 1s,—2p; 
absorbed by neon excited by the passage of a weak direct current, 
the members Is, and Ils, are only slightly absorbed, if at all, 
whilst 1s, and 1s, are strongly absorbed. The positive neon ion 
exists in two conditions the neutralisation of which should lead 
to a triplet-quintet and a singlet-triplet system, respectively. A 
consideration of the term-multiplicities in the light of Stoner’s 
theory of the distribution of electrons among the different energy 
levels leads to the conclusion that the ground term is a p term of 
inner quantum number }, and that 1s, and 1s; must be metastable. 

E. B. L. 


Absorption of Magnesium Vapour. A. L. Narayan, D. 
Gunnatya, and K. R. Rao (Astrophys. J., 1924, €0, 204—205).— 
The magnesium line 4571 A. (1s—2p,) has been obtained as an 
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absorption line. The line 2852 A., but not 4571 A., increased in 
width with rise of temperature. A. A. E. 


Absorption Spectrum of Aluminium. K. MaJuMDER and 
N. K. Swe (Nature, 1925, 145, 459)—No aluminium lines were 
obtained below 1500°. At 1520°, the pair, 3961, 3944, appear 
reversed; at 1650°, the leading members of 2p,—md appear 
reversed, but the higher members require a somewhat higher 
temperature. Gallium is present in ordinary aluminium. A. A. E. 


Absorption Spectrum of the Neutral and Ionised Cadmium 
Atom in the Spark Discharge under Water. H. Srickien 
(Z. Physik, 1924, 30, 24—39).—By sparking between cadmium 
electrodes under water, both absorption and emission spectra 
against a background of a continuous spectrum can be obtained, 
the proportion of lines in the two varying with the frequency, 
voltage, and electrode diameter. The absorption lines are divisible 
into six groups. From the sequence in which these groups appear 
conclusions may be reached with regard to the states of excitation 
through which a neutral or ionised atom may pass. The group 
most easily obtained corresponds with the passage of the electron 
in the neutral atom from the normal 1s-orbit to the next higher 
one, 2P. The corresponding line for the ionised atom is less easily 
obtained. M. S. B. 


Absorption Line of the Iodine Atom. C. FicuHTBauvrr, 
F. WarsBEL, and E. Hoim (Z. Physik, 1925, 34, 523; cf. A., 1924, 
ii, 220).—Addendum to the paper (ibid., 1924, 29, 367) giving the 
exact value of the wave-length 2062-25 A. in a vacuum. Other 
absorption lines are noted still further in the ultra-violet and a 
preliminary suggestion is made as to series terms. E. B. L. 


Resonance Radiation from Thallium Vapour. A. L. 
Narayan and K. R. Rao (Nature, 1925, 115, 534).—Further 
experimental confirmation of the view that Iz, is the ground orbit 
of the valency electron of the thallium atom is afforded. A. A. E. 


Broadening of Spectral Lines. III. J. Hoursmarx and 
B. Trumpy (Z. Physik, 1925, 31, 8083—812; cf. A., 1924, ii, 363).— 
Photographs of the are spectra of lithium, silver, copper, and nickel 
were taken and the widening of the lines was measured by comparing 
the width of those which were broad with those which were not. 
The results agree with the values calculated from the Stark effect. 
The apparent reversal of the silver line, 4055, is explained as a splitting 
of the line by a peculiar type of Stark effect. For a current of five 
ampéres the molecular electrical field is 12,600 volts per cm. 

KE. B. L. 


Excitation of Spectral Lines by Electron Impact. II. 
G. Herz and J.C. 8. DE Visser (Z. Physik, 1925, 31, 470—474).— 
Neon was subjected to the bombardment of accelerated electrons 
in an apparatus previously described (A., 1924, ii, 283), and the 
intensity of the lines in the spectrum of the emitted radiation was 
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measured in a spectrometer by comparison with the light from a 
tungsten filament lamp which had been calibrated for different 
voltages in a Nutting spectrophotometer. Using the results to 
calculate the ionisation potential for neon, the value 21-6 volts 
was obtained, in good agreement with the result 21-5 volts obtained 
by the electrical method. E. B. L. 


Relation between the Distribution of Electrons in the 
Atom into Sub-groups and the Complex Structure oi Spectra. 
W. PavLt, jun. (Z. Physik, 1925, 34, 765—783).—Development of a 
scheme of distribution of electrons in the atom to overcome the 
difficulties arising from the usual grouping referred to in a previous 
paper (this vol., ii, 251). A general classification of all the electrons 
in the atom is obtained through the principal quantum number 
and two subsidiary quantum numbers k, and k,, to which must be 
added another, m,, in the presence of an external magnetic field. 
In conjunction with the work of Stoner (this vol., ii, 85) this leads to 
a grouping of electrons which satisfies the quantum conditions. 

E. B. L. 


Metastable States in Low-voltage Mercury Arcs. M. 
MARSHALL (Astrophys. J., 1924, 60, 243—-255).—Experiments with 
alternating and intermittent arcs indicate that the life of the two 
metastable forms of the mercury atom, 2p, and 2pz,, is about 1/22 
and 1/170 second, respectively. The life of the latter, but not of 
the former, is reduced by the presence of carbon monoxide, carbon 
dioxide, nitrogen, water vapour, or hydrogen. A. A. E. 


Fine Structures in the First Lithium Spark Spectrum. 
H. Scntiter (Ann. Physik, 1925, [iv], 76, 292—298).—By means 
of the arrangement described by Lorenser (Diss., Tiibingen, 1913), 
the existence of fine structures in the three Li* lines, 5485, 2934, 
and 3714 A., has been demonstrated. The intensities and wave- 
lengths of eleven components of the first, three of the second, and 
three of the third line are given. The theoretical significance of 
these results is discussed. M.S. B. 


Auroral Green Line. J. C. McLennan (Nature, 1925, 115, 
607).—The line at 5577 A. can be obtained with a mixture of oxygen 
and excess of helium at the ordinary temperature; it probably 
originates from the oxygen. A. A. E. 


Structure of the Mercury Line, 2536 A. R. W. Woop 
(Nature, 1925, 115, 461).—The structure of the mercury line 2536 A. 
observed by Nagaoka was that caused by the self-reversal of the true 
components. In the true structure now observed, there are five 
components of uniform intensity, four at sensibly equal intervals, 
the fifth having a slightly greater separation. The error was 
associated with the type of lamp employed. A. A. E. 


Peculiarity of some Red Neon Lines. W. H. J. CuHILps 
(Nature, 1925, 115, 572).—The value 6402-251 -+-0-001 A. is found 
for the wave-length of the reversal of the neon line 6402 A. ‘ 

A.A. E. 
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Spectroscopic Shift Law. I. E. Furs (Ann. Physik, 1925, 
[iv], 76, 299—316).—Theoretical. The relationship between the 
spectra due to similarly constructed atoms or ions, for example, 
neutral Li, Be+, B++, and C+++, or neutral Na, Mgt, Al++, and Sit++, 
is discussed. M. S$. B. 


Duration of the Quantic State 2p, of the Mercury Atom. 
F. Raserti (Atti R. Accad. Lincei, 1925, [vi], 1, 223—225).—In 
view of the discordant values published for the mean duration of the 
mercury atom in the 2p, state, the monochromatised light from a 
mercury lamp, immersed in cold water, was passed through the slit 
of a revolving disc on to mercury vapour contained in a quartz 
flask. Photographic examination revealed no trace of resonance 
in the mercury vapour even when the interval between excitation 
and observation was reduced to 5 X 10° sec. It is hence concluded 
that the 2p, condition is not metastable at the ordinary temperature. 
At 200°, the resonance radiation begins to exhibit sensible duration, 
but the phenomenon is then complicated by the appearance of a 
green fluorescence, attributable to a molecule Hg,, formed by the 
shock between an excited and a normal atom and possessed of a 
long life. The spectrum of the green luminescence observed when 
mercury is shaken in an evacuated vessel at about 200° shows, 
besides a continuous band reaching from the yellow to the violet, 
also the more intense of the merc lines, such as 5790, 5769, 5460, 
4358 A., and, less strongly, 2536 A. This excitation is evidently 
analogous to electrification by friction. yi oA 


Intensity of Multiple Lines. E. Frermr (Atti R. Accad. Lincei, 
1925, [vi], 1, 120—124).—A theoretical interpretation is suggested 
for the empirical rules governing the intensities of the components 
of multiple lines. 


Intensities of Components in the Zeeman Effect. L. S. 
OrnsTEIN and H. C. Burerr (Z. Physik, 1924, 28, 135—141).— 
A theoretical paper, giving a generalisation of the rules already 
described (cf. A., 1924, ii, 433) for the calculation of the intensities 
of multiplets, which make it possible to predict the intensities of the 
components in the Zeeman effect. A preliminary announcement 
is made of experimental verifications of the theory. S. B. 


Zeeman Effect in Multiplets of Higher Grade. A. LAND£ 
(Ann. Physik, 1925, [iv], 76, 273—283).—The regularities of the 
splitting factor g in the Zeeman effect are discussed. Not all the g- 
values of the higher grades are rational and constant with increasing 
sequence number, but the g-values of the terms with common K and 
J values, the impulse quantum number, and inner quantum number, 
respectively, add up to rational and constant g-totals which all 
obey a general law. Two methods for the calculation of g are given. 
The first depends on the branching principle (Landé and Heisenberg, 
A., 1924, ii, 710) and the permanence of the g-sum in the passage 
from a weak to a strong field (Pauli, Z. Physik, 1923, 16, 155). 
The second method rests on a conjecture not yet verified that 
limiting values of g for higher sequence numbers are the “ ideal ” 
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g-values in a weak field, the latter being determined by the first 
method. As a result, it appears evident that a simple and uniform 
scheme governs the structure and Zeeman effect of the multiplets. 
The details of the scheme give clear evidence of the inadequacy 
of the theoretical principles based on quanta, for coupled systems. 
M.S. B. 


Zeeman Effect of Neon. E. Back (Ann. Physik, 1925, [iv], 
76, 317—-332).—Very exact determinations have been made of the 
splitting up by a magnetic field of the neon lines 1s,—2p; and also of 
the term separation factor g and the inner quantum number j 
deduced from them. The g-values are found to be rational numbers 
which can all be reduced to Runge fractions with a denominator 
of 30. They are thus in agreement with Landé’s theory (see 
preceding abstract). M.S. B. 


Paschen-Back Effect. C. Runar (Ann. Physik, 1925, [iv], 
76, 266—272).—A theoretical paper in which it is shown that 
Sommerfeld’s interpretation (Z. Physik, 1922, 8, 269) of Voigt’s 
theory of the Paschen-Back effect for the pairs of lines s-p, and 
8-p, is not in agreement with the facts, as is shown by Kent’s work 
(Astrophys. J., 1914, 40, 337) on the splitting up of the lithium line 
6708 by a magnetic field. Kent’s observation of the behaviour 
of component 7, however, cannot be reconciled with the author’s 
views on the term resolution of spectral lines. M. S. B. 


New Spectrum Apparatus, Monochromator, and Quartz 
Spectrograph with Crossed Prisms to Secure Highest 
Spectral Purity in the Region 2004» to 2y. C. Letss (Z. 
Physik, 1925, 341, 488—495).—The instrument is designed to give 
great range and adaptability with purity of spectral lines and 
without clumsiness. E. B. L. 


New Type of Electric Discharge. Streamer Discharge. 
I, Lanemurr, C. G. Founp, and A. F. Drrrmer (Science, 1924, 
60, 392—394). 


Cathode Fall, Current Density, and Dark Space in Mixtures 
of Gases which do not React Chemically. A. GUNTHER- 
ScuuuzeE (Z. Physik, 1924, 28, 129—134).—The cathode fall, current 
density, and dark space in the discharge through binary mixtures 
of the inert gases with each other and with hydrogen have been 
measured. From inflexions in the curves connecting cathode fall 
with gas composition it is inferred that in the electric discharge 
the inert .gases probably have the power of forming temporary 
compounds, S. B. 


Processes in the Vacuum Mercury Arc. A. GUNTHER-SCHULZE 
(Z. Physik, 1925, 31, 509—513).—The fall of potential round the anode 
and cathode is discussed and the energy changes are calculated. The 
cathode fall of potential is not very different from the ionisation 
potential and about half the current is carried by electrons. Pre- 
vious results obtained by using probe electrodes gave values much 
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too low. At the anode, previous results obtained by calculation 
from the intensity of the radiation caused by the heating were 
much too high, as the energy of neutralisation of the electrons had 
not been considered. E. B. L. 


Pseudo-high Vacuum. A. GintTHeR-ScHuLzE (Z. Physik, 
1925, 31, 606—616).—After prolonged use, a Wehnelt high-voltage 
rectifier behaves as though the vacuum had become too high for 
the discharge to pass, although there is plenty of argon present. 
The explanation is that the electrostatic charge on the walls of 
the bulb deflects the electric field between the electrodes and 
prevents the discharge. At first a film of moisture on the surface 
provides a leak, but this is removed in time by a deposit from the 
disintegrating cathode. E. B. L. 


Simple Kinetic Derivation of the Ionisation and Vapour 
Pressure Equations. R. Brecker (Z. Physik, 1924, 28, 256— 
260).—The theory of equilibrium in a thermally ionised gas and 
of the process of evaporation are considered, and are shown to 
submit to analogous mathematical treatment. 8. B. 


Excitation and Ionisation Potentials of the Noble Gases. 
G. Hertz and R. K. Kioprrrs (Z. Physik, 1925, 31, 463—469).— 
The method employed was that of the impact of electrons acceler- 
ated by a known potential; the gases examined were argon, 
krypton, and xenon. As impurities could not be removed from 
the two last-named by cooling in liquid air, solid carbon dioxide 
in alcohol was used and traces of impurities may have been present. 
The electrons were emitted from a nickel cathode coated with barium 
oxide and heated by a fine tungsten wire, the advantage of the 
arrangement being that there was no fall of potential along the 
cathode itself. The ionisation potentials found were: argon 15-4, 
krypton 13-3, xenon 11-5 volts; the values found for the excitation 
potentials do not indicate the passage of the atom from its normal 
state into a definite stationary state of higher energy but an average 
value, corresponding with terms of the spectral series which lie 
close together. The lowest values found were: argon 11-5, krypton 
9-9, xenon 8-3 volts. E. B. L 


Work of Escape of Positive Ions. A. GinrHer-ScHULZE 
(Z. Physik, 1925, 34, 507—508).—The values are obtained by 
taking the algebraic sum of the energies necessary to eject both 
positive ions and negative electrons from the surface of a metal, 
the ionisation potential of the gaseous atom of the metal and its 
latent heat of vaporisation, and equating this sum to zero. The 
result of this cyclic process is to show that the energy necessary to 
remove a positive ion is two or three times as great as is required 
to eject an electron and about the same as the ionisation energy 
for the gaseous metal. 


Series Spectra of the Stripped Atoms of Phosphorus 
(PV), Sulphur (S VI), and Chlorine (CI VII). I. S: BowEn 
and R. A. Mrurxan (Physical Rev., 1925, [ii], 25, 295—305).— 
More accurate values have been obtained for the (3p,—3p,), 
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(3s—3p,), and (3p,—3d) terms of AI III, SiIV, PV, and § VI, 
leading to the determination of 18 series lines of P V, 11 series lines 
of S VI, and the first doublet of the principal series of Cl VII, as 
already predicted (cf. A., 1924, ii, 710). Both the regular and the 
irregular doublet laws of X-ray spectra appear to hold also through- 
out the field of optics. When values of Vv/R for the stripped 
atom levels are plotted as a function of atomic number, approxim- 
ately straight lines are obtained (Moseley’s law). The general 
similarity of the stripped atoms of sodium, magnesium, aluminium, 
silicon, phosphorus, sulphur, and chlorine is demonstrated, but the 
D doublets deviate from their calculated position, that of sodium 
to the greatest extent. Ionisation potentials of P V and S VI are 
computed to be 64-7 and 87-6 volts, respectively. A. A. E. 


Influence of Radiation on Ionisation Equilibrium. J. 
Wo .tseER, jun. (Nature, 1925, 115, 534).—An alternative method 
of arriving at the results of Saha and Swe (this vol., ii, 254) is based 
on a formulation of the conditions required for a stationary state 
by means of probability laws governing the elementary processes 
involved. A. A. E. 


Total Ionisation produced in Air by Electrons of Various 
Energies. G. A. ANsLow (Science, 1924, 60, 432—433).—An 
experimental verification of Bohr’s theory of ionisation as corrected 
by Fowler. A. A. E. 


Thermionic Work-functions and Photo-electric Thresholds 
of the Alkali Metals. O. W. Ricuarpson and A. F. A. YounG 
(Proc. Roy. Soc., 1925, A, 107, 377—410).—Both sodium and 
potassium show more than one value for the thermionic work func- 
tion and for the photo-electric threshold. Photo-electric currents 
soon reach the saturation value, but thermionic currents do not. 
The authors suggest that the surface of the metal is not uniform, 
but that there are small patches associated with the lower value 
of the work function. A photo-electric threshold has been found 
for potassium at about 2=10,000 A. by exposing the metal to a 
luminous discharge in hydrogen or a trace of water vapour, the 
suggestion being that this encourages the growth of the patches. 

E. B. L. 


Photo-electric Primary Current in Sodium Chloride 
Crystals. B. GuppEn and R. Pout (Z. Physik, 1925, 31, 651— 
665; cf. A., 1921, ii, 145).—Rock-salt crystals coloured yellow by 
X-rays were exposed alternately to mercury radiation 405 and 
436 pp, and to infra-red radiation from an arc lamp, and the photo- 
electric current measured by a string galvanometer. Current—time 
curves are given for great and for small light intensity for tem- 
peratures between 30° and 130°. The primary current is caused 
by the electrons detached by the high-frequency light moving 
towards the anode; the reverse, positive current is due to the 
return of the electrons under the influence of the infra-red radiation 
or thermal agitation. Below 40°, heat does not produce the positive 
current; above 100°, it reaches its full value. Differences in the 
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behaviour of rock-salt and diamond are due to the electrons in the 
former penetrating only a small distance. In agreement with 
Lenard’s theory of phosphorescence, there is a correspondence 
between the intensity of phosphorescence and the positive portion 
of the primary current. E. B. L. 


Photo-electric Properties of Thin Films of Alkali Metals. 
H. E. Ives (Astrophys. J., 1924, 60, 209—230).—Thin films of 
sodium, potassium, rubidium, and cesium, spontaneously deposited 
on clean metal surfaces in a vacuum, exhibit a selective photo- 
electric effect. The selective characteristic depends on the thick- 
ness of the film. The effect is ascribed to a particular orientation 
of the atoms completely covering the surface. A. A. E. 


Normal and Selective Photo-electric Effects in the Alkali 
Metals and their Alloys. H. E. Ives and A. L. JonHNsrvup 
(Astrophys. J., 1924, 60, 231—242; cf. preceding abstract).—The 
selective photo-electric effect observed in the case of an alloy of 
sodium and potassium is not exhibited by the pure bulk metals, 
nor by other alloys of alkali metals. A. A. E. 


Selective Photo-electric Effect on Metallic Films Pre- 
pared in Various Ways. F. Gross (Z. Physik, 1925, 31, 637— 
646).—The photo-electric behaviour of various kinds of copper, 
bismuth, and silver films towards the mercury radiation, 254 pp, 
was studied. A selective effect was found for a copper film evapor- 
ated in a vacuum from an alloy of copper and molybdenum but 
smaller than that obtained from a film spluttered from a copper 
cathode in hydrogen. A film prepared in a high vacuum by 
evaporation of copper in a magnesium crucible showed only the 
normal effect. The selective effect is attributed to the dissolved 
gases in the metal. Bismuth films exhibited no selective effect. 
A definite conclusion was not reached for silver. Copper films 
retain their photo-electric sensitivity ; those of silver and bismuth 
lose it in time. E. B. L. 


Mechanism of the Photo-electric Primary Current in 
Crystals. B. GuppEn and R. Pont (Z. Physik, 1924, 30, 14— 
23; cf. ibid., 1921, 6, 248).—The absorption of light by diamond 
has been examined in different portions of the spectrum by the 
amount of positive and negative electricity liberated. For the 
same amount of light energy, the negative primary current con- 
stantly decreases with the increase in wave-length. If the diamond 
be previously illuminated with light of wave-length 436 pp», the 
absorption of light of wave-length greater than 540 py» is increased, 
as shown by the increased current, and this increase becomes 
relatively greater as the infra-red end of the spectrum is approached. 
This excess current is ascribed to the positive charges stored up 
during the preliminary illumination with light of short wave- 
length. Previous disturbance of the crystal lattice by the presence 
of positive charges, therefore, appears to extend the absorption of 
light by the diamond towards the long-wave region. It is probable 
that the mechanism of the primary positive current consists in the 
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passage of electrons between positive ions and neutral atoms made 
possible by increased temperature vibrations of the molecules due 
to absorption of infra-red radiations. By continued illumination 
with blue light, a gradually increasing fraction of the positive 
charges takes part in the primary current, so that less than the 
equivalent quantity is obtained by subsequent treatment with 
infra-red rays. When equilibrium is reached between the positive 
charges formed and those displaced to the cathode, the current 
reaches a stationary state when its value may be greater or less 
than at first. The latter happens when the lowering of field- 
strength through the presence of the positive charges outweighs 
the increase due to the spontaneously flowing positive constituent 
of the primary current. M. S. B. 


‘‘ Phenomenology ”’ of the Richardson Effect. D. REIcHIN- 
sTEIN (Z. Elektrochem., 1925, 31, 124—135).—A discussion of current 
theories of electron emission in vacuum tubes of the thermionic 
valve type. Richardson’s equation connecting saturation current 
with temperature requires the immediate establishment of the 
equilibrium between the filament and the electron vapour, but 
this is contrary to experience. A “‘ phenomenological ’’ description 
of the electron emission is therefore necessary. The probable 
results of such an interpretation are indicated and lines of research 
suggested. In particular, it would be of interest to study the 
behaviour of the grid electrode at the temperature of liquid = 

N. H. H. 


Study under Reduced Pressure of the Radiations Emitted 
by Bodies of High Resistance traversed by an Electric 
Current. G. Resovunt (Compt. rend., 1925, 180, 916—919; cf. 
A., 1924, ii, 578).—The coefficients of absorption of the radiations 
emitted by conductors of high resistance traversed by an electric 
current, by air, carbon dioxide, and hydrogen have been investi- 
gated at various reduced pressures. The radiations traverse a 
layer of gas to enter an ionisation chamber, their intensity being 
estimated from the magnitude of the ionisation current. The 
nature of the results obtained indicates that these radiations form 
a continuous spectrum, successive wave-lengths differing only by 
a very small fraction of an A. J.8 


Electron Emission from Tungsten, Molybdenum, and 
Tantalum. S. Dusuman, H. N. Rowsz, J. Ewan, and C. A. 
Kipner (Physical Rev., 1925, [ii], 25, 338—360).—The equation 
I=AT?e/T holds in the case of tungsten; the accuracy of results 
with tantalum and molybdenum is not so great. In the former, 
but not the latter case, the value of A is approximately the same 
as that for tungsten. A. A. E. 


Various Magnetic States of an Ion. G. Forx (Compt. rend., 
1925, 180, 919—921).—Specimens of the same salt often possess 
varying magnetic properties which appear to be connected with 
distinct structural differences in the paramagnetic ion which they 
contain. This diversity, which has already been examined for 
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salts in aqueous solution (Ann. Physique, 1921, 16, 174) is now 
extended to crystalline salts. A specimen of ferrous ammonium 
sulphate has been prepared, corresponding with 26 magnetons 
and possessing a strong positive molecular field, there being in 
addition a sudden change in the direction of the temperature- 
coefficient of magnetisation curve at 100°. A specimen of the 
same salt examined by Jackson (Phil. Trans., 1923, A, 224, 1) 
corresponded with 27-5 magnetons, the molecular field being very 
weak and the influence of temperature quite normal. 

Anhydrous cobalt sulphate has been shown to exist in two forms, 
the varieties having 25 and 24 magnetons, respectively, the respec- 
tive magnetic fields being negative and feebly positive. J. 8. C. 


Isotope Effect in Band Spectra. II. Spectrum of Boron 
Monoxide. R. S. Muiiiken (Physical Rev., 1925, [ii], 25, 
259—294).—An extension of measurements of bands ascribed by 
Jevons (A., 1924, ii, 366, 438, 640) to boron nitride, but by the author 
(A., 1924, ii, 3, 294, 446, 640) to boron monoxide. The predicted 
vibrational isotope effect has been verified for both « and 8 systems; 
no indications were obtained of isotopes other than B!° and B". 
Equations are given representing the measured positions of all the 
heads of the bands. In view of the complete agreement between 
the experimental measurements and theoretical considerations, it 
is considered to be practically certain that the bands in question 
are due to boron monoxide. An indicated electronic isotope effect 
of unprecedented magnitude vanishes if the minimum values of 
the initial and final vibrational quantum numbers are assumed to 
be 0-5 instead of zero. Thus the existence of half-integral vibra- 
tional quantum numbers and a null-point vibrational energy of 
one half-quantum is probable. The rotational isotope effect is 
approximately confirmed. A new system of boron monoxide bands 
has been investigated, and the are and active nitrogen spectra of 
boron monoxide have been compared. The possible analogy 
between BO and CN molecules and sodium atoms is discussed. 

A. A. E. 


Fundamental Atomic Weights. E. Mots (Anal. Fis. Quim., 
1925, 23, 39—75; Z. physikal. Chem., 1925, 145, 61—90).—The 
author discusses modern physico-chemical and chemical values for 
the atomic weights of hydrogen, chlorine, bromine, and silver, 
respectively. It is considered that there is no discordance between 
the values obtained for hydrogen, chlorine, and bromine by physico- 
chemical methods and those obtained by purely chemical methods, 
and the mean values are given as hydrogen, 1-00777; chlorine, 
35-458; bromine, 79-918. The atomic weight of silver, according 
to the author, cannot be less than 107-880, but is somewhat greater 
than 107-882. G. W. R. 


Redetermination of the Atomic Weight of Boron. H. V. A. 
Brisco and P. L. Rosrnson (J. Chem. Soc., 1925, 127, 696—720).— 
The atomic weight of boron has been determined using samples of 
boron from widely-separated known sources in order to determine 


= 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 347 


whether the isotope ratio is always and everywhere the same. 
The value of the ratio BCI, : 3Ag was determined, the actual method 
used consisting in breaking sealed bulbs containing boron trichloride 
under water and titrating the resulting solution with pure silver 
nitrate, the end-point being ascertained nephelometrically. The 
various refinements introduced and also the method for the isolation 
of boron trichloride in a state of purity are described in detail. 
Some evidence was obtained indicating a partial isotopic separation 
during the distillation of boron trichloride. The mean value of 
the atomic weight of boron from California was found to be 10-840 
and that from boron from Tuscany and Asia Minor 10-820. These 
values indicate that a partial separation of the isotopes 10 and 11 
has occurred in nature, the American boron containing 84°, and 
the Eurasian boron 82%, of the heavier isotope. Atomic weight 
determinations based on the analysis of fused borax are open to 
criticism. J. &. ©. 


Atomic Weight of Hafnium. Analysis of Hafnium Bromide. 
0. HOniescumip and E. Zintu (Ber., 1925, 58, [B], 453—459).— 
Analysis of hafnium bromide, prepared by heating more highly- 
purified hafnium oxide with sugar charcoal in an atmosphere of 
nitrogen laden with bromine vapour (cf. this vol., ii, 174) gives the 
value 178-6 (+-0-08) for the atomic weight of hafnium. The speci- 
mens of hafnium bromide are reconverted into the dioxide, which 
is found to contain 0-57 (-0-06)% and 0-16 (--0-02)°% of zirconium 
dioxide, for which the necessary correction is applied. H. W. 


Quantum Theory of Radioactive Process. II. A. SmexkaL 
(Z. Physik, 1924, 28, 142—145; cf. A., 1924, ii, 717).—Meitner’s 
views on the mechanism of the transformation of a disintegrating 
nucleus are in agreement with the author’s quantum theory of 
the process. S. B. 


Measurements of $-Rays associated with Scattered X-Rays. 
A. H. Compton and A. W. Simon (Physical Rev., 1925, [ii], 25, 
306—313).—Stereoscopic photographs of (-ray tracks excited by 
strongly filtered X-rays in moist air confirm Wilson and Bothe’s 
observations of P (longer) and FR (shorter) tracks, and yield strong 
evidence that there is about one R track or recoil electron associated 
with each quantum of scattered radiation, and possessing, both in 
direction and magnitude, the vector difference of momentum 
between the incident and the scattered X-ray quantum. A. A. E. 


8-Ray Spectrtim of Thorium-B-+C. W. (Z. 
Physik, 1924, 28, 216—230).—The 8-ray spectrum of a mixture of 
thorium-B-+-C was obtained by magnetic resolution, and registered 
by the ionisation method. The results indicate that the continuous 
background present in $-ray spectra is due to-secondary effects, 
the true $-ray spectrum being a simple “line ~ spectrum. 8. B. 


High-energy y-Rays and their Photo-electric Effect. M. DE 
Brocuier (Nature, 1925, 145, 461).—A correlation of the results of 
Black (this vol., ii, 177) with those of Thibaud (A., 1924, ii, 515, 
717; this vol., ii 10, 85). A. A. E. 
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Homogeneity of Initial Velocities of «-Particles from 
Polonium. (Mutz.) I. Curie (Compt. rend., 1925, 180, 831—833 ; 
cf. A., 1923, ii, 207).—Geiger (A., 1910, ii, 473) claimed an accuracy 
of 0-5% in verifying for radium-C the view that all «-particles 
are emitted at the same velocity by a radioelement (A., 1923, ii, 
207). 

The author criticises adversely Geiger’s reasoning, but confirms 
his conclusion. She finds there is no evidence of initial differences 
in velocity for «-particles emitted by polonium. On the assumption 
of a uniform distribution of velocities between two extremes, the 
maximum difference is not greater than 0-3%. The alternative 
assumption of distribution about a velocity V according to the 
probability law v=+yV results in a value for y<0-15% so that three- 
quarters of the «-particles have velocities differing 7 reg 


Number of Ions Produced by the «-Particle from Polonium. 
M. V. Branv (Bull. Acad. Sci. Rowmaine, 1924, 9, [5—6], 37—39).— 
The method employed was to determine total ionisation due to the 
a-particles and the charge of an «-particle in the same apparatus, 
current being measured by the quartz-piezo electrometer. The 
number of ions per «-particle was found to be 1-58 . 105, in agreement 
with 1-62.105 (Geiger) and 1-64.105 (Taylor). A. S. R. 


Effect of the Sun on Radioactivity. (Muuz.) 8. MaracinEanu 
(Bull. Acad. Sci. Rowmaine, 1924, 9, [3—4], 1—11).—Preliminary 
experiments. Peculiar changes in the radioactive properties of 
actinium-B, polonium, and of lead, detected principally by the 
effects produced on a photographic plate, are ascribed to the sun’s 
rays. The magnetic field, cold, pressure, and friction are found 
to excite lead. Ionised water is necessary for the effects to be 
produced. A. 8. R. 


Disintegration of Atomic Nuclei. (Sm) E. Ruruerrorp 
(Nature, 1925, 115, 493—494).—A discussion of the results of 
Blackett (this vol., ii, 256), Harkins and Ryan (A., 1923, ii, 601, 
720), Akiyama (A., 1924, ii, 814), and Pettersson and Kirsch 
(Physikal. Z., 1924, 25, 588) on the branched tracks observed on 
collision between «-particles and nuclei. A. A. E. 


Electrical Explosion of Tungsten Wires. H. V. A. Briscoz, 
P. L. Roprson, and G. E. StrepHenson (J. Chem. Soc., 1925, 127, 
240—247).—Anderson (Astrophys. J., 1920, 51, 37) has shown that, 
by the passage of heavy high-tension discharges through thin 
metallic wires temperatures are momentarily attained which are 
much higher than can be reached by any other known means. 
Experiments by Wendt and Irion (A., 1922, ii, 773) appear to 
indicate that, when a fine tungsten wire is exploded by this method, 
helium is produced. These conclusions have been tested by passing 
the high-tension discharge between molybdenum electrodes, con- 
nected by a fine tungsten wire, in an evacuated bulb, and then 
examining the residual gas spectroscopically on passing an induc- 
tion coil discharge between a supplementary electrode and one of 
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the main electrodes. Some mercury and hydrogen lines were 
observed, but no trace of the yellow helium line. These results 
confirm the recent work of other investigators (cf. Smith, Proc. 
Nat. Acad. Science, 1924, 10, 4; Harkins and Allison. A., 1924, 
ii, 407). M. S. B. 


Theory of the Electron. H. Reissner (Z. Physik, 1925, 31, 
844—865).—A theory of point charges exhibiting the properties of 
the electron and of the proton is developed mathematically on the 
basis of Einstein’s field equations of the point charge. The solution 
with unchanged Maxwellian energy tensor gives incorrect values 
for the mass of the positive and negative charges, making them 
equal and much too great. The introduction of an additional 
member of the energy tensor contributing only at the charge-point, 
with the help of three universal constants, leads to the correct value 
of the positive and negative charges and of the difference in mass 
of the two kinds of charge. E. B. L. 


Statistical Investigations on the Sub-electron. H. DAECcKE 
(Z. Physik, 1925, 31, 552—575).—Mathematical treatment of 
independent series of results in which the values of e were less than 
4-77x1079. If the sub-electron is defined as (m/n).e, in which 
m<n and m is not large, then the assumption of a sub-electron 
is more probable than any other deduction. E. B. L. 


Static Model for Helium. H. 8S. Atten (Proc. Roy. Soc. 
Edin., 1924, 44, 116—128).—By assuming the existence of a quan- 
tum force as postulated by Langmuir (Physical Rev., 1921, [ii], 
18, 104) acting along the line joining two charged particles, static 
models have been deduced for the ionised helium atom, the neutral 
helium atom, and the helium molecule. The introduction of three 
quantum numbers renders the models adjustable by the choice 
of these numbers. The results obtained for the atom are in agree- 
ment with the original model of Bohr, but are not in agreement 
with the experimentally determined ionisation potential. For the 
molecule, the moment of inertia obtained is of the same order of 
magnitude as that determined by Curtis from the — — 


Relative Sizes of the Kernels of Ten Electrons of Sodium, 
Magnesium, Aluminium, and Silicon. L. A. TURNER (Astro- 
phys. J., 1924, 60, 81—86).—From optical data, the relative sizes 
of the ten-electron-kernels of neutral sodium, singly ionised mag- 
nesium, doubly ionised aluminium, and trebly ionised silicon have 
been computed as 1:0-740:0-575:0-472. Thus the effective 
nuclear charge for the outer orbits of the kernel is equal to the 
true nuclear charge less an unvarying screening constant which is 
approximately that predicted from the L X-ray term we 

A. A. E. 


Emission Spectrum of Water Vapour. W. W. Watson . 
(Astrophys. J., 1924, 60, 145—158).—-Accurate wave-lengths have 
been determined for all the lines of the band 2811 A., and every 
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line has been assigned to a parabolic series. Fifteen new lines of 
a band at 3021 A., which form a single parabolic series, have also 
been measured. Analysis of the series for the bands 2811 A. and 
3064 A. indicates that they are due to hydroxy] ions. A.A. E. 


Ultra-violet Emission Spectra of the Halogens. E. B. 
LupuaM and W. West (Proc. Roy. Soc. Edin., 1924, 44, 185—196). 
—Examination of the emission spectra of chlorine, bromine, and 
iodine excited in silica tubes by means of the Tesla discharge shows 
that their most prominent features are two continuous bands rising 
sharply on the long wave side with a displacement of corresponding 
features to the less refrangible side with increase of atomic weight. 
The long wave limits of the first continuous band are 3200 A. for 
chlorine, 3700 A. for bromine, and 4800 A. for iodine. The correspond- 
ing energies calculated from the frequencies of the long wave limits 
are 89-1, 77-0, and 96-6 cals., respectively. These values do not 
hold for any conceivable chemical reactions, and it is suggested 
that the first continuous band is of molecular origin. The long 
wave limits of the second continuous bands are 2650, 2950, and 3450 
A., respectively, and the corresponding calculated energies are 107-3, 
96-6, and 82-3 cals. These values are in agreement with the electron 
affinities calculated on the lattice theory, and it is suggested that 
the second continuous band is the electron affinity spectrum. In 
addition, iodine shows a sharp line spectrum the first member of 
which is at 2061 A. This is suggested as the principal line series 
of iodine. The corresponding hydrides showed the same features 
together with the hydrogen spectrum. A. E. M. 


Visible Radiation from Niobium Oxide. E. L. NicHots 
(Physical Rev., 1925, [ii], 25, 376—385)—When niobium oxide, 
Nb,O;, is gradually introduced into a hydrogen flame, it glows 
with a pale greenish-blue colour when in the oxidising portion, 
but in the reducing region the colour changes abruptly to deep red. 
The former phase is selective with luminescence bands superposed 
on the radiation due to temperature, whilst the latter resembles 
that of a black body and is due to the formation of the oxide Nb,O,, 
which is black at the temperature of incandescence. The formation 
of similar black suboxides was observed in the cases of titanium 
and tantalum. A. A. E. 


Negative Nitrogen Band Spectrum. M. FassBenper (Z. 
Physik, 1924, 20, 73—92).—An extensive examination of the 
. hegative nitrogen band spectrum has been made, precautions being 
taken to reduce to a minimum intensity the bands of the second 
positive nitrogen group, which overlaps it in the violet and ultra- 
violet. Seven of the twenty bands observed have been measured 
and arranged in series. P and R branches, zero lines, and intensity 
distribution have been determined. © M. S. B. 


Vibration—Rotation Spectrum of Gaseous Ammonia at 3 p. 
B. J. Spence (J. Opt. Soc. Amer., 1925, 10, 127—132).—The 
ammonia band at 3, is double, with serrated branches unequally 
distributed about a central branch. This is in disagreement with 
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the theory of Lenz for the points of maximum absorption for 
diatomic molecules, but agrees with the views of Kratzer that for 
larger periods of oscillation the vibrations are non-harmonic, and 
that the moment of inertia of the molecule is not constant. The 
prominence of the central branch indicates that many ammonia 
molecules exist in the rotationless state. A doubly branched, faint, 
harmonic band at approximately 1-5 » was observed. F. G. T. 


Structure of a Class of Band Spectra. R. Mecxe (Z. Physik, 
1925, 31, 709—712).—The band spectra of molecules having 
identical constituent atoms exhibit anomalies in the intensities of 
the individual lines. According to an earlier paper (this vol., 
ii, 259), the total impulse of a molecule is made up of two com- 
ponents, the nuclear impulse and the electron impulse. The 
observed anomalies can now be accounted for by assuming the 
electron impulse of the diatomic molecule of an element to be sub- 
divided unsymmetrically into two components, one to each atom. 
It is concluded that the series of strong lines in the band is emitted 
only by an electron of one atom, the remaining portion by an 
electron of the other atom. These spectra are analogous to a 
series of infra-red bands exhibited by all compounds containing 
a carbon—hydrogen linkage. E. B. L. 


Fulcher Hydrogen Bands. W. E. Curtis (Proc. Roy. Soc., 
1925, A, 107, 570—587).—A theoretical discussion of existing data 
indicating that the bands are due to simultaneous rotation and 
vibration changes in the “‘ excited’ molecule. The unique structure 
of the system is accounted for by the nuclear vibrations within 
the hydrogen molecule being very nearly simple harmonic. 


B. L. 


Infra-red Absorption Spectra of Alcohols. J. LECcOMTE 
(Compt. rend., 1925, 180, 825—827).—Monohydric alcohols absorb 
strongly in the regions 3—3-5 » and 6-85—8,. They transmit 
freely in the intermediate region. Sharp maxima are found at 
2-98—3-08, 3-42—3-50, 3-42—3-50, 6-85—6-93 for all alcohols. 
The secondary alcohols show an additional band at 7-70 which is 
shifted to 7-90 for the tertiary alcohols. There is little difference 
between straight chain and branched chain members of the series. 
Between 3-5 and 6-85 there are feeble bands irregularly distributed. 
The higher homologues are exceptional, since they absorb strongly 
between 5-8 and 6-15. Polyhydric alcohols, glycerol, and glycols 
absorb similarly, but two of the feeble secondary bands disappear. 
The maxima for 26 alcohols are given correct to +0-02 p. 

A. M. 


Photographic Method for Absorption Spectra in the Ultra- 
violet. W. Cross (Z. Elektrochem., 1924, 30, 18—20).—To 
overcome the difficulties in the determination of absorption spectra 
due to changes in the intensity of the arc light, a method of com- 
paring the spectra of two solutions simultaneously by means of a 
“dual ’’ spectrograph is described. Some measurements of the 
absorption spectra of copper solutions at concentrations 0-01, 
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0-001, and 0-0001 WN are given, and the deviations of the observed 
data from Beer’s law discussed. H. T. 


Absorption of Light by Ammonia. G. LANDsBERG and A, 
PREDWODITELEFF (Z. Physik, 1925, 31, 544—551).—Light from 
the spark between metallic electrodes was passed through mixtures 
of air and ammonia, then through a quartz spectrograph and the 
intensity in the region 1858 to 2195 A. determined by means of a 
photo-electric cell. Absorption coefficients are given and also a 
photograph; the maximum absorption is at 1935 A. There is no 
apparent deviation from Beer’s law. E. B. L. 


Series in Absorption Spectrum of Water Vapour. H. Wirt 
(Z. Physik, 1924, 28, 249—255).—In the region between 20 and 
170 », the absorption spectrum of water vapour can be represented 
by two series of the form V =a(n-+-4), where a has the values 16-83 
and 24-55. In the region 6500—9000 A., the lines fall into three 
series, which may be correlated with the three principal moments 
of inertia of the triatomic molecule. From the spacing of the 
water bands in the ultra-violet, in comparison with the above, it 
is inferred that they probably originate from an OH oe or 
ion. 


Mutability of the Absorption Spectra of Non-polar Com- 
pounds and Halochromism of Unsaturated Ketones. II. 
G. [with G. RéssLer and F. BacKENKOHLER] (Ber., 1925, 
58, [B], 586—601; cf. A., 1924, ii, 712)—The absorption curves of 
acetone in hexane, ethyl alcohol, water, calcium chloride solution, 
and aqueous ammonia have been determined together with the 
position of maximal absorption in mixtures of hexane with chloro- 
form or ethyl alcohol, ethyl alcohol with carbon tetrachloride or 
water, and in calcium chloride solution. An attempt is made to 
correlate the results thus obtained with the dipolar character of the 
solvents, for which the dielectric constant is used as a rough index, 
Measurements are also recorded for ethyl iodide in hexane, carbon 
tetrachloride, alcohol, and water, iodoform in hexane, carbon 
tetrachloride, and alcohol, mesityl oxide in hexane, methyl] alcohol, 
and calcium chloride solution, and phorone in hexane, carbon 
tetrachloride, ether, chloroform, ethyl and methyl alcohol, glacial 
acetic acid, water, and concentrated sulphuric acid. If the position 
of the absorption bands in almost indifferent media such as hexane 
and carbon tetrachloride be regarded as normal it is found that two 
classes of bands may be distinguished. One class is invariably 
displaced towards the ultra-violet by strongly dipolar solvents such 
as alcohol and water (carbonyl, CI chromophore), whereas the 
other class is displaced by the same solvents towards the red 
(ethylene chromophore). A new possibility is thus opened of dis- 
entangling complex absorption spectra and of assigning bands to 
definite groups of atoms. H.W. 


Ultra-violet Absorption of Aqueous Potassium Perman- 
te Solutions. E. Virzersi (Gazzetta, 1925, 55, 127—135). 
—The ultra-violet absorption spectrum of aqueous potassium 
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permanganate solutions exhibits two wide principal bands, one 
between two minima at 4188-5 A. and at about 2707 A., respectively, 
and the other starting from 2707 A. and extending towards the 
extreme ultra-violet. The first of these bands possesses seven or 
more striz analogous to the eight present in the visible band; 
the order in which these are arranged according to their molecular 
absorption coefficients is the same in the two cases, the maximum 
coefficients being thus sensibly equal. Each of these two bands, 
as well as that in the extreme ultra-violet, shows in its less refractive 
part a band of less absorption not belonging to the system of striz. 
The differences between the frequencies at the centres of two 
contiguous ultra-violet striz are sensibly equal, not only to one 
another, but also to that shown by the visible striz. These results, 
in conjunction with those obtained by Henri (‘‘ Etudes de Photo- 
chimie,”’ 112 et seg., 162 et seg.) for aromatic compounds, render it 
probable that the absorption spectrum of potassium permanganate 
contains an infra-red band of the frequency v=about 22-1. 
T. H. P. 


Ultra-violet Absorption Spectra of Organic Compounds. 
VI. L. Marcutewsxki and A. Moroz (Bull. Soc. chim., 1925, 
[iv], 37, 404—412).—The ultra-violet absorption spectra of isatin 
(in alcoholic, aqueous, and in sodium hydroxide solution) and of 
acetylisatin (in alcoholic solution) and their extinction coefficients 
are given in tabular and in graphical form. Isatin in aqueous and 
alcoholic solution has bands at, approximately, 4170, 2940, and 
2420 A. (cf. Hartley and Dobbie, T., 1899, 75, 640), whilst acetyl- 
isatin has a completely different absorption spectrum (similar to 
that of isatin in sodium hydroxide solution) with bands at 3340 
and 2660 A. This is further evidence (cf. A., 1900, i, 100; 1901, 
i, 347; 1902, i, 646) that acetylisatin has the structure of o-acet- 
amidobenzoylformic acid. L. F. H. 


Theory of Polarised Fluorescence. Influence of Viscosity. 
F. Perrin (Compt. rend., 1925, 180, 581—583).—The degree of 
polarisation of the light emitted by fluorescent solutions is small 
unless the solvent has a large viscosity. This is attributed to the 
influence of the viscous solvent in retarding any rotation of the 
molecules oriented in a certain position, during the interval of 
time between absorption and emission of light. This conception 
is developed mathematically on the assumption that the active 
agents in the fluorescent molecules are electronic orbits, and the 
degree of polarisation is shown to be of the form 0-25 »/n-++s, where 
sis a constant. The values calculated according to this theory are 
in good agreement with values which have been observed with 


solutions of erythrosin and rose-bengal in various ee 5 
.M.B. 


Fluorescence Spectra. III. Aromatic Amine Vapours. 
T. H. Nunan and J. K. Marsu (J. Chem. Soc., 1924, 125, 2123— 
2128).—Whilst previous study of the fluorescence spectra of the 
vapours of substances normally fluorescent in solution (A., 1924, 
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ii, 219) has shown that in many cases the vapour spectrum shows a 
number of fine lines not given in solution, the phenomena are only 
exhibited to a limited degree in the aromatic amine class. Of the 
toluidines, p-toluidine gives the most banded spectrum. The 
band interval is 42 A. and extends from 3327 to 2966 A. This band 
interval is practically the same as that previously recorded for 
p-cresol (A., 1924, ii, 219) and p-xylene (this vol., ii, 12). 
A. E. M. 


Glow of Phosphorus. H. J. Emetius (Nature, 1925, 115, 
460—461).—The light from glowing phosphorus trioxide and from 
phosphine spontaneously burning in oxygen gives the same spectrum 
as that previously observed (Emeléus and Downey, this vol., ii, 
89); the glow of phosphorus and of phosphorus trioxide are 
analogous, but not necessarily identical, processes. A. A. E. 


Phosphorescence Properties of Rare Earths in Alkaline- 
earth Phosphors. II. R. TomascHek (Ann. Physik, 1924, 
[iv], 75, 561—597; cf. this vol., ii, 12)—Phosphors of the sulphides 
and oxides of the alkaline-earth metals with the rare earths, in 
particular samarium, have been studied with reference to the 
relative effects of the different alkaline-earth metals on the duration 
and intensity of the after-glow, the intensity, wave-lengths, and 
distances apart of the doublet lines of the emission spectra. The 
relation of these to the type atom (sulphur or oxygen) has also been 
studied. From the results conclusions are reached as to the struc- 
ture of the centres of phosphorescence and the mechanism of 
phosphorescence phenomena. A large complex, held together in 
loose chemical combination, appears to be necessary, the centre 
of the complex being capable of taking up molecules of metallic 
compounds. Hence compounds showing subsidiary valencies, 
for example, the alkaline-earth sulphides and oxides, are necessary. 
The type atom acts as the bridging atom between the heavy metal 
or rare earth atom of the phosphorogen and the alkaline-earth atom. 
The differences in behaviour of the various alkaline-earths are 
intimately associated with the differences between the heats of 
formation of the different sulphides and oxides. The phosphor- 
escence process probably takes place as follows: absorption of a 
light quantum by the centre; transference of energy to the bridging 
atom, resulting in the removal of an electron which then attaches 
itself to the complex in a new position of equilibrium; simul- 
taneous change of the electron orbits of the heavy metal atom 
through change of the valency field of the type atom; thermal 
or optical disturbance of the new position of equilibrium of the 
photo-electric electron and return of the latter to its original 
position in the type atom, accompanied by a simultaneous reversal 
of the changes in the electron orbits of the heavy metal atom 
with the emission of light. The change in wave-length of the 
characteristic groups, in passing from one metal to another, can 
apparently be expressed as a function of the heats of formation and 
the dielectric constants of the compounds between the two alkaline- 
earth metals and the type atom, the heat of formation of the 
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phosphorogen, and certain factors depending on the electron orbits 
and on the structure of the complex. M.S. B. 


Photo-electric and Phosphorogenic Effect. M. Cunir (J. 
Chim. physique, 1925, 22, 45—47).—From measurements of the 
fluorescence, phosphorescence, and photo-electric effect of calcium 
sulphide preparations containing various amounts of bismuth, it 
is found that whilst the photo-electric effect is dependent on the 
presence, although scarcely at all on the concentration, of the 
bismuth, fluorescence and phosphorescence are dependent on the 
bismuth concentration. It is suggested that a layer rich in bismuth 
on the surface of the calcium sulphide grains is responsible for the 
photo-electric effect, and that the luminescence effects are derived 
from the whole of the grains. F. G. T. 


Electrical Conductivity and Hall Effect for Nickel Films. 
7 A. Rrepve (Z. Physik, 1924, 28, 177—215).—Nickel films have been 
, prepared by cathodic spluttering in hydrogen. Their conductivity 
) was found to be proportional to their cross-section even for the 
thinnest films. The Hall effect in such films is proportional to the 
field strength in weak magnetic fields, but approaches a limiting 
value in intense fields. The sign of the effect is negative. 
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Dielectric Constants and Absorption-coefficients of 
Glycerol. R. Book (Z. Physik, 1925, 31, 534—543).—The 
dielectric constants were determined at temperatures from —140° 
to 225°; the method was that of Drude using Lecher wires, but 
-producing the short wave-length oscillations by means of a 
thermionic valve and measuring the intensity by means of a crystal 
detector in circuit with a string galvanometer. Waves of about 
1 metre length were employed. There is a sudden rise in the 
dielectric constant, beginning at —15° and ending at 60°, the value» 
rising from about 3 to 36; in this same temperature region, there is 
also a strong increase in absorption for these waves with a maximum 
at 22°. Theories based on earlier experimental results are shown 
to be valueless. E. B. L. 


Dielectric Constant of Liquid Phosgene {Carbonyl Chloride]. 
H. Scutunpt and A. F. O. Germann (J. Physical Chem., 1925, 
29, 353—355).—The dielectric constant of liquid carbonyl chloride, 
measured by the method of Drude (A., 1897, ii, 438), is 4-34--0°04 at 
22° and 4-72 at 0°. This value is based on the constants given by 
Drude for benzene and solutions of acetone in benzene. M. B. D. 


Aliernation in Molecular Volume of the Normal Mono- 
basic Fatty Acids. W. E. Garner and E. A. Ryper (J. Chem. 
Soc., 1925, 127, 720—729).—The molecular volumes of octoic, 
a-nonoic, decoic, «- and §-undecoic, and lauric acids have been 
determined. Whilst the values for the liquid state at 50° increase 
linearly by 16-8 c.c./g.-mol. for each CH, group added, those for the 
solid state alternate as the series is ascended. Calculations of the 
area of the cross-section of one molecule in the crystal show that this 
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value is independent of the acid, acids so far apart in the series as 
acetic and lauric having the same cross-sectional area. The altern- 
ation in molecular volume is due entirely to changes in the length 
of the chain as the number of carbon atoms is increased. The 
magnitude of the alternation is in agreement with views previously 
advanced (A., 1924, ii, 385) regarding the structures of these 
acids in the solid state. The area of cross-section of the unit cell, 
23-8 sq. A., is very large and indicates that the structure of the 
crystal must be very open. J.8.C. 


Volume of the Water in the Hydrates of Calcium Sulphate. 
W. Bivrz (Z. anorg. Chem., 1925, 143, 231—232).—From the deter- 
minations by Linck and Jung (A., 1924, ii, 758) of the densities of 
calcium sulphate and its hydrates, it is shown that the gradual 
(zeolithic) dehydration of the hemihydrate occurs without alter- 
ation of the molecular volume. The difference between the mole- 
cular volumes of the dihydrate and the «-anhydrite is 27-3, twice 
the molecular volume of water at 0° Abs. Hydration in stages is 
accompanied by increasing increments of molecular volume, as in 
the ammoniates. 8. I. L. 


Molecular Volume and Molecular Refraction. R. Lorenz 
and W. Herz (Z. anorg. Chem., 1925, 142, 80—82).—The expression 
.R (where V, is the zero point molecular volume and M .R 
the molecular refractivity) is deduced for non-associated sub- 
stances. Application of the formula shows that it is approximately 
true, even with associated substances such as water, ammonia, 
and methyl alcohol. N.H. H. 


Variations in the Rotatory Power of Tartaric Acid as a 
Function of py. F. Vitis and E. VELLINGER (Compt. rend., 
1925, 180, 742—745).—The rotatory power of tartaric acid has 
been examined in its relation to the pg value of the aqueous medium. 
The curve representing rotatory power as a function of pz rises 
rapidly between pg 2 and 5. Above py 5, the rotatory power is 
practically independent of the acidity of the solution until the 
medium becomes quite alkaline (pq 13), when there is a falling off 
in value. It is found that the experimental numbers are in agree- 
ment with the assumption that, for each py value, the rotatory 
power is the sum of the effects due to the two tartrate ions and the 
undissociated acid molecule. The question as to the change in the 
space arrangements consequent on the removal of a hydrogen ion 
from a molecule of tartaric acid is considered. J.8.C. 


Rotatory Dispersive Power of Organic Compounds. XV. 
Borneol, Camphor, and Camphorquinone. Origin of Com- 
plex and Anomalous Rotatory Dispersion. T. M. Lowry 
and J. O. Currer (J. Chem. Soc., 1925, 127, 604—615).—The 
following equations represent satisfactorily the rotatory power 
of concentrated solutions of camphor in benzene (41 lines, 2 6708— 
3599), acetone (27 lines, 2 6708—3941), and cyclohexane (18 lines, 
2 6708—4358) at 20°, respectively; 
20-138 /(a2—0-05428), 
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[«]=20-007 /(.2—0-09114)—9-2255/22. The rotatory power of 
borneol in benzene at 20° (18 lines, 2 6708—4358) can be expressed 
by the equation [«]—9-7866/(22—0-07442)—3-2862/,2, and the 
rotatory power of camphorquinone in the same solvent, also at 
20° (9 lines, 6708—5461), by 
Although these equations are in the first instance empirical, they 
appear to have a real theoretical significance. 

The general theory of the origin of anomalous rotatory dispersion 
is discussed and a summary is made of the methods of superposing 
opposite partial rotations. Evidence is put forward in favour of 
the view that optical activity is not to be regarded as a property 
of the total molecule, but rather that the optical effects are localised 
in certain of the groups present. J.8.C. 


Action of Boric Acid on the Rotatory Power of Malic Acid 
and Malates. E. Darmois (Compt. rend., 1925, 180, 921—924). 
—The optical activities of solutions containing definite amounts 
of malic and boric acids and variable amounts of ammonia or sodium 
hydroxide have been determined. The results are interpreted in 
favour of the assumption of the existence of /- and d-complexes, 
the former being stable in solutions which are distinctly acid and 
are to be regarded as combinations of the acid salts of malic acid 
with boric acid. The d-complexes are considered to be complexes 
of neutral malates with boric acid, the magnitude of the rotatory 
dispersion pointing to the fact that they are considerably hydrolysed 
in aqueous solution. J.8.0. 


Rotatory Powers of Fluoro Derivatives of Benzene and its 
Homologues as a Function of the Wave-length. F. Rizzi 
(Atti R. Accad. Lincei, 1925, [vi], 1, 124—-126).—The curves repre- 
senting the dependence of the optical rotation of fluorobenzene, 
fluorotoluene, fluoro-m-s.-, and fluoro-m-as.-xylenes on the wave- 
length exhibit a change in direction at approximately zero rotation, 
the rotation being dextro for red and levo for violet light. — 

A 


Effect of Reading Errors on the Rotatory Dispersion 
Constants. R. RINnpERKNECHT (Helv. Chim. Acta, 1925, 8, 
179—184).—The constants [«],/[«]c, were determined from 
readings of the rotations for the C-, D-, E-, and F-lines of a 
Schmidt and Haensch polarimeter. The quotient [«]p/[«]o was 
found untrustworthy in the first decimal place for rotations under . 
3—6° (C—F) on account of reading errors of +-0-02 for a 0-5 dm. 
tube. In the citronellal group, the characteristic wave-length 2, 
is untrustworthy for rotations less than 5—10° (C—F) and quite 
untrustworthy for rotations less than 3—6°. The values of the 
constant A”, are strongly affected by the assumed reading errors and 
become untrustworthy for rotations of about 10° in the citronellal 
group. For maximum readings the second decimals, for minimum 
readings the third decimals, are untrustworthy. A.C. 


Transparence of Varieties of Glass in the Infra-red. F. 
Liana (Compt. rend., 1925, 180, 578—579).—A sheet of flint glass 


E 
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15-6 mm. thick showing complete absorption at 3-19 » was found to 
transmit 74°% of light of wave-length 2-75 uw. G. M. B. 


Electrostatic and Electrodynamic Significance of Electrons 
in the Crystallisation of the Elements of the Fourth Periodic 
Group. J. Becxenxampe (Z. anorg. Chem., 1925, 143, 394— 
404).—A continuation of previous work (A., 1924, ii, 754), with 
special reference to carbon. It is considered that the two inner 
electrons in the atom of this element may be replaced by four half 
electrons rotating in planes parallel to the faces of a tetrahedron. 
Since the positive charge on the nucleus is greater than the total 
negative charge of the inner electrons, there will be outside these a 
surface of zero potential, and the points of intersection of the 
normals to the paths of the valency electrons with this surface are 
described as epicentres. Carbon has four epicentres arranged at 
the corners of a tetrahedron, and since the four inner electrons 
are also arranged tetrahedrally, the neutral surface is nearly spherical. 
Such atoms may combine in two ways, (1) the epicentres of one 
half of the atoms (b) lie on points opposite the epicentres of the 
other half of the atoms (a); all the atoms are then similarly oriented 
and the neutral surfaces of atoms (a) contain 8 electrons whilst those 
of atoms (b) contain 4; (2) the epicentres of atoms (b) are at three 
corners of an eicositetrahedron; with respect to their epicentres, the 
two sets of atoms are indirect mirror images and the neutral spheres 
of atoms (a) contain 7 electrons whilst those of atoms (b) contain 4. 
The first form corresponds with diamond (type a) and leads to four 
groups of six-membered rings the axes of which are parallel to the 
normals of a tetrahedron. The second form (somewhat distorted) 
corresponds with graphite (8,) and the axial ratios thus calculated 
agree with those found by W. L. Bragg. The form «, is electro- 
statically stable, but @, is labile, whereas the second possible electro- 
statically stable arrangement of the epicentres, the rhombic 
dodecahedron, is unknown among elements. There must therefore 
be some other controlling force, and this is believed to be magnetic. 
The two forms of carbon are the arrangements which are most 
perfectly astatic; the eight valency electrons of the noble gases 
and of sodium chloride are also arranged astatically, and the thirty 
electrons in benzene are arranged in several astatic groups. In 
the elements of the iron—platinum group, the arrangement is not 
perfectly astatic. The rupture of an astatic group absorbs energy 
and its formation releases it; the tendency to form astatic groups 
is therefore a consequence of the second law of thermodynamics. 

A benzene formula is proposed which contains the same six- 
membered ring, which, according, to Bragg, is present in both 
diamond and graphite; this has the maximum possible symmetry 
and the carbon atoms are equivalent. A. G. 


Rare Earths and the Magneton. B. Casprera (Compt. rend., 
1925, 180, 668—671).—Measurements of the magnetic properties 
of oxides or sulphates of the rare-earth metals are described and 
from the values of Curie’s constant the following numbers 7 of 
Weiss magnetons are calculated for each element: La 0, Ce 11-89, 
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Pr 17-89, Nd 18-00, Sm 7-64 (?), Eu 17-92, Gd 40-07, Tb 47-92, 
Dy 52-25, Ho 52-00, Er 46-98, Tu 35-85, Yb 21-64, Lu 0. The 
diamagnetism of the atom itself of samarium is probably appreci- 
able, whilst in the atom of gadolinium there are two magnetic states 
with 38 and 40 magnetons, respectively. The number n of magnetons 
when considered as a function of the atomic numbers of the elements 
falls on two curves, the first from »=0 for La to n=0 for Eu, and 
the second from n=0 for Sm to n=0 for Lu, but their superposition 
between Sm and Eu is hypothetical. The difficulties of finding a 
physical interpretation of these results are discussed. G. M. B. 


Nature of Hydrogen Halides. A. Hantzscn (Ber., 1925, 
58, [6], 612—641).—On account of the great optical similarity of 
HI with C,,H,,,,1 and of HBr with C,,H,,.,Br and optical differ- 
ence from the much more feebly absorbent salt solutions, the 
hydrogen halides are to be regarded as homopolar compounds and 
therefore as the inorganic, initial members of the series of alkyl 
derivatives for which n=0. This is established also for the trans- 
parent chlorides by a simple rule of boiling points. The quotient 
obtained by dividing the absolute boiling point of HCl, HBr, HI 
by 6 and of the boiling points of the corresponding methyl, ethyl, 
propyl, etc. derivatives by 8, 9, 10, etc., is almost constant. The 
gap between the hydrogen and methyl derivatives, “the carbon 
increment,” is due to the tetrahedral configuration of the molecule 
which occurs here for the first time in the series. Accordingly, 
HCl, HBr, and HI are not appreciably associated ; this is confirmed 
indirectly by the exceptional relationship of dimolar hydrogen 
fluoride to the alkyl fluorides which follow the rule. 

In aqueous, alcoholic, and ethereal solution, HBr is optically 
identical with solutions of potassium and ammonium bromide in 
contrast to nitric acid, which in alcohol and ether is optically 
similar to its esters, and hence has the pseudo form, O,N-OH; 
the halogen acid is therefore present as the hydroxonium bromides, 
Br[H,0], Br[H,OEt], Br[HOEt,], in these solvents, which function 
as basic anhydrides. On account of its instability, this could be 
established for hydrogen iodide only in aqueous solution, and not 
at all for hydrogen chloride by reason of its transparency. The 
strength of HCl, HBr, and HI has been determined (1) from the 
rate of inversion of sucrose under the influence of the three acids in 
highly concentrated aqueous solution, (2) by indicators in non- 
aqueous solution, and (3) by the decomposition of ethyl diazoacetate 
in the presence of these acids in as many media as possible. Accord- 
ing to the inversion method, the acidity, which is approximately 
equal in dilute solution, increases with increasing concentration of 
each acid and for all three acids in the sequence, HCl< HBr< HI. 
In non-aqueous solution, hydrogen bromide is much stronger than 
hydrogen chloride; in addition, the acidity is very greatly influ- 
enced by the nature of the solvent. This is also established by the 
indicator method by determining the limit of inactivation, 1.e., the 
dilution at which the intensely coloured indicator salt is transformed 
by solvolysis into acid and the less intensely coloured, free indicator. 
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Thus hydrogen chloride is inactive towards p-dimethylaminazo- 
benzene in water at n=0-0005, in ether at n=0-02. A more 
accurate modification of the indicator method which depends on 
comparison of colour shows that hydrogen chloride becomes much 
more rapidly inactive with increasing dilution in ether than in water. 
The diazoacetate method gives corresponding but more important 
results. According to the nature of acid and solvent, the decom- 
position takes place in a different manner chemically and as a 
change of the first or second order, but invariably depends 
primarily on the addition of acid and ester to yield a diazonium salt, 
CO, this, and not the subsequent decomposition 
of the diazonium salt, is the change which is measured. The 
diazo constants,” Ry,, and the corresponding activities, Ry,: N 
(normality) are entirely concordant with the values obtained by the 
other two methods. With increasing concentration, hydrogen 
bromide decomposes the diazo ester invariably much more rapidly 
than hydrogen chloride. The activities of the two acids in non- 
ionising solvents are greater and more distinct from one another 
when the solvent is most completely saturated in character, and 
thus are at a maximum and almost independent of dilution in 
chloroform and tetrachloroethane. In unsaturated hydrocarbons 
such as toluene, the activities are less and decrease with increasing 
dilution owing to formation of compounds of the type HCl(C,H,),, 
which are in part already known and become more stable with 
increasing dilution. Accordingly, the homogeneous hydrogen 
halides are most active, hydrogen bromide being more active than 
the chloride. These great differences are practically obliterated by 
the levelling action of water in consequence of the optically estab- 
lished additive formation of hydroxonium compounds, X{H,O] or 
X{H...(OH,),,]. All reactions of these strong acids in dilute aqueous 
solution do not depend primarily on simple additive salt formation 
but on distribution of the acid between two basic anhydrides, one 
of which is water. 

Hydrogen chloride and bromide differ in their behaviour in 
ethereal solution. The latter, which is shown by optical analysis 
to be present as the salt, Br[ HOEt,], retains almost the same high 
activity as in chloroform or tetrachloroethane, and this is nearly 
independent of the dilution. The salt, therefore, decomposes very 
readily into its components and appears almost as strongly acidic 
as hydrogen bromide, in contrast with nitric acid, which optically 
resembles the esters in ethereal solution and is readily inactivated 
chemically by ether. The other great difference, that hydrogen 
bromide is present in water as hydroxonium salt but is much less 
active in this solution and moderately rapidly attains a minimum 
of acidity with increasing dilution, is due to the attachment, not 
only of its hydrogen atom to the oxygen of the water, but also of 
the hydrogen of the latter to its bromine atom, and, further, to 
the formation of aquo salts, [Br(H,O)], [(H,O),H], which, in con- 
sequence of the great heat of solution of hydrogen bromide in water, 
are much more stable than the salt, Br[ HOEt,], and with increasing 
dilution become richer in water and hence additionally stable. 
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Hydrogen chloride, on the other hand, at moderate dilution rapidly 
becomes inactive towards indicators and ethyl diazoacetate in 
ethereal solution; it appears, therefore, to exist solely as the 
etherate of the pseudo-acid, CIH . . . OEt,, thus resembling nitric 
acid. In contrast with the levelling action of water, ether increases 
the difference in acidity between hydrogen chloride — bromide, 
which in chloroform are approximately in the ratio 1:2, whereas 
in ether the ratio becomes almost unmeasurable at great dilution. 
Hydrogen iodide is the strongest halogen acid as judged by its 
ability to invert sucrose in aqueous solution. Its character could 
not be observed directly in non-aqueous solutions on account of 
their instability. Indirect evidence is afforded by the observations 
that, in alcohol and ether, certain reactions which depend on the 
primary formation of oxonium salts as intermediate products occur 
most rapidly in the presence of hydrogen iodide (corresponding with 
its greatest tendency towards salt formation) and most slowly in 
the presence of hydrogen chloride. The chief reactions are the 
esterification of the halogen acids, EKXOH+HX ==> [EtOH,|X 
EtX+H,O, and the production of ether from alcohol in con- 
sequence of the “catalytic”? (actually salt-forming) action: 
2[Et-OH,]X [Et,OH]X+[HOH,]X. The apparently catalytic 
ability of the halogen acids to loosen the bond between alkyl group 
and hydroxylic oxygen in alcohols depends on the production of 
oxonium cations or pseudo-oxonium halides, in which the central 
oxygen atom is combined directly with 3 or 4 other atoms with 
consequent weakening of the linking between alkyl and oxygen. 
The strengths of the homopolar hydrogen halides increases in 
the order HF < HCl< HBr< HI, which is also the order of activity 
of their alkyl derivatives, MeF<MeCl<MeBr<MelI. This is due 
to the same cause in each case. In consequence of its great heat 
of formation, hydrogen fluoride is the most stable pseudo-acid and 
has the smallest tendency to permit salt formation, either by the 
replacement of hydrogen by metal or by additive production of 
onium halides; in methyl fluoride, the halogen atom is most firmly 
attached to the carbon. Precisely the reverse is true for hydrogen 
iodide (with a negative heat of formation) and its alkyl derivatives. 
The apparent gap between hydrogen fluoride and the other halogen 
acids is bridged to some extent by the observation that whereas 
hydrogen fluoride, as the weakest acid, has a much smaller tendency 
than hydrogen chloride to form hydroxonium halides with water, 
so also hydrogen chloride only partly yields diethylhydroxonium 
chloride with the weakest basic anhydride, ether, whereas the 
corresponding compound with hydrogen bromide is completely 
stable. H. W. 


Possible Structure of the Hydrogen Halides. F. J. von 
WisniEwsKI (Z. Physik, 1925, 31, 869—876).—A model consisting 
of a positive hydrogen ion and a negative halogen ion rotating round 
their common centre of gravity leads to impossible values of the 
ionisation potential. If it is assumed that the hydrides consist of a 
positive halogen ion and a positive hydrogen ion at rest in the 
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axis of the molecule, whilst two electrons rotate at the ends of a 
diameter in an orbit with plane perpendicular to the axis (as in the 
Bohr—Debye hydrogen molecule), the calculated ionisation potentials 
are near the observed values, and the calculated moments of inertia 
agree with those indicated by the rotation—vibration spectra. 

E. B. L. 


Internal Pressures produced by Chemical Affinity. T. W. 
Ricuarps (J. Amer. Chem. Soc., 1925, 47, 731—742; cf. A., 1924, 
ii, 723).—Problems involved in attempts to calculate the enormous 
internal pressures determining the existence of chemical compounds 
are considered, a more exhaustive treatment being promised later. 
Some tentative results are recorded, which, although not very 
trustworthy, show that the chemical pressures are much greater 
than the cohesive pressures. The heat energy necessary for 
evaporation and thermal dissociation is probably of the same order 
as the work needed to overcome the cohesive and chemical pressures, 
respectively. J. 8. C. 


Geometry of the Co-ordination Number. I. R. Strravsen 
(Z. anorg. Chem., 1925, 142, 133—134).—A theoretical paper 
directed towards the quantitative treatment of the maximum co- 
ordination number, sought by Hiittig. Values are given for the 
radius of » equal ‘spheres (where n = 3 to 12), representing co- 
ordinated atoms or groups, packed round a central sphere, repre- 
senting the central atom, and touching it. The percentage of the 
surface of the central sphere “ covered ” by the planetary spheres 
is also calculated. N. H. H. 


Geometry of the Co-ordination Number. II. G. F. 
Hirtie (Z. anorg. Chem., 1925, 142, 135—142).—From the results 
of Straubel (cf. preceding abstract), the theoretical relation between 
maximum co-ordination number and atomic volume has been 
worked out. By application of the figures to the ordinary atomic 
volume curve, the elements fall into areas each of which corresponds 
with a particular maximum co-ordination number. Although many 
exceptions may be cited, the results on the whole are in striking 
agreement with the facts. N. H. H. 


Solid State from the Electrical Point of View. Dispersion 
in the Hertzian Region. J. Errera (Bull. Soc. chim. Belg., 
1925, 34, 35—38).—The variation of the specific inductive capacity 
with frequency at temperatures both in the vicinity of, and far 
removed from, their melting points has been determined for ice 
and other solids. At all temperatures, the specific inductive capacity 
increases with the wave-length, especially at the melting point, 
although at lower temperatures the increase becomes very small, 
and practically no variation in the specific inductive capacity of ice 
is found between —47° dnd —200°. A sudden change in the value 
occurs on solidification, a diminution occurring with high frequencies, 
but an increase with low frequencies. The author suggests that two 
phenomena are concerned in electrical polarisation, (1) the move- 
ment, linear or angular, of the atoms, molecules, or ions, (2) the 
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movement of the electrons in the interior of each particle, and shows 
how the relative importance of these effects varies with the frequency 
and the temperature. At low temperatures, the former is negligible 
compared with the latter, and the specific inductive capacity is, 
therefore, almost independent of frequency, but the importance 
of the latter increases as the temperature rises. At high frequencies, 
the first effect is practically eliminated and the specific inductive 
capacity approaches a limit which is independent of temperature 
and thus from the electrical point of view the solid state begins at 
a different temperature according to the frequency, illustrating 
the continuity of state. J. W. B. 


Valency Problems. E. MULurr (Z. EHlektrochem., 1925, 31, 
143—157).—The author develops a scheme for the graphic repre- 
sentation of chemical compounds by an extension of the theory 
that atoms have a tendency to form an outer shell having the 
“inert gas number ”’ of electrons, namely, eight. The number of 
electrons in the outer shell is denoted by strokes attached to the 
atomic symbol in a manner similar to the representation of ordinary 
valency. To simplify the formule, a thick stroke may be used to 
denote two electrons and a thin stroke one electron. Compounds 
may be either “‘ heteropolar,” in which electrons are given up by 
one component to “ satisfy ’’ the outer shell of the other, resulting 
in two oppositely charged ions, or may be “ homopolar,” in which 
the electrons are shared by the components. Application of the 
scheme serves to throw light on problems presented by the follow- 
ing: aliphatic and aromatic double bonds; the benzene ring and 
other single ring systems; naphthalene and other condensed ring 
systems; conjugated double bonds; bivalent carbon; quadrivalent 
oxygen; vinyl alcohol; nitro and pseudo-nitro compounds; chlorine 
dioxide; the oxides of nitrogen; ammonium salts; triphenyl- 
methyl; the change from propyl to isopropy] alcohol ; the formation 
of alcohol and carbon dioxide from sucrose; the hydration of ions; 
polymerisation. Reference is made to the views of Knorr (A., 1924, 
ii, 34). N. H. H. 


Periodic Sphere and Position of the Rare-earth Metals. 
J. N. Frrenp (Chem. News, 1925, 130, 196—197).—The elements 
are arranged in the form of a spiral coiled round the surface 
of a sphere. The rare-earth elements lie in the equatorial belt 
and show marked resemblances to adjacent elements. Many 
regularities not hitherto attainable are revealed. According to 
this scheme, the missing element 61 belongs to group V, and the 
metals of group VIII appear as a sub-group of group 0. 

F. G. T. 


Physical Structure of the Elements. C.G. BeprEac (Compt. 
rend., 1925, 180, 653—655; cf. ibid., 1924, 179, 768).—The probable 
distributions of electrons in the atom are described for elements of 
variable valency such as manganese, chromium, iron, sulphur, 
chlorine, and phosphorus. The reduction of valency corresponds 
with the transfer of various numbers up to eight of the mobile outer 
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electrons to a more permanent inner shell. The configurations 
proposed are supported by a consideration of the magnetic properties 
for the metals chromium, manganese, iron, and cobalt, and of 
discontinuity in absorption for sulphur, phosphorus, and chlorine, 
the frequency of such discontinuity being found to be largest for the 
element in the state of maximum valency, as is a a 


New Determination of the Constant N of Avogadro. L. M. 
ALEXANDER (Phil. Mag., 1925, [vi], 49, 663—664)—Du Noiiy’s 
paper (this vol., ii, 109) contains errors. The probable error is 
+0-009 instead of +0-08. The value N=(6-003-+0-009) x 1075 is 
different from that of Millikan N=6-062 1073 by 1% and not 
0-1% as claimed. Du Noiiy’s three experiments are dependent on 
one another; his “ control ’’ calculations are fallacious. 


R. A. M. 


Molecular Diameters. H. Six (Phil. Mag., 1925, [vi], 49, 
708—711).—A re-statement (cf. this vol., ii, 184) showing that 
conclusions similar to Mokroushin’s (A., 1924, ii, — had _ been 
reached independently. 


Heats of Combustion of Three Oxides [«-Propylene Oxide, 
a-Trimethylethylene Oxide, and yi-Hexylene Oxide]. P. W. 
Zusow and W. SwWIENTOSLAWSKI (Bull. Soc. chim., 1925, [iv], 37, 
271—-274).—The molecular heats of combustion at constant pressure 
of the above three (liquid) oxides, in the order named, are 450-5, 
748-8, and 912-6 kg.-cal., respectively. Assuming Trouton’s rule 
and taking the specific heat of each oxide as 0-55, the molecular 
heat of fusion over the range 18° to the boiling point, ¢°, is given 
by the expression: 0-55M(t—18)+20-7(273+t) The heats of 
combustion of the three oxides in the gaseous state are then calculated 
to be 467-4, 758-7, and 925-6 kg.-cal., respectively. S. &. TF. 


Thermochemistry of the «-Oxides. W. SwiENTOSLAWSKI 
(Bull. Soc. chim., 1925, [iv], 37, 274—-276).—From results previously 
recorded (see preceding abstract) the heats of formation of the 
carbon-carbon and carbon-oxygen linkings in the ethylene oxide 
ring are shown to differ from the values obtained in saturated hydro- 
carbons and carbon dioxide; the values also vary with the number 
of carbon atoms in the ring. They increase when the hydrogen 
atoms in ethylene oxide are replaced by methyl or ethyl —. 


Molecular Heat of Combustion of Successive Terms of 
Homologous Series. P. E. VerKapE, H. Hartman, and J. 
Coops, jun. (Proc. K. Akad. Wetensch. Amsterdam, 1924, 27, 859— 
866).—The heats of combustion of the first twelve members of the 
oxalic acid series have been determined. At least two preparations 
of each acid were burned, the heats of combustion being based on 
that of benzoic acid, 6324 cal. per g. The results obtained 
agree well with those of Stohmann and his collaborators (A., 
1889, 1097; 1893, ii, 59). Oxalic and malonic acids give 
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abnormally high values, whilst the other acids fall into two thermal 
homologous series, the odd and the even series, one series being 
shifted about 1-5 cals. with respect to the other. There are indic- 
ations of a similar alternation of heat of combustion increments in 
the series of monoalkyl-substituted malonic acids, and that the 
alternation is of about the same order of magnitude. According 
to Garner and Randall (A., 1924, ii, 385), the heats of crystallisation 
of the normal fatty acids also show an alternation in the successive 
terms of the homologous series. The question is discussed as to 
whether the oscillation of the combustion heat increments in the 
crystalline normal saturated dibasic acids is due, partly or entirely, 
to a different crystal structure of the even and odd terms. To 
decide this, the molecular heats of combustion for the crystalline 
acids should be compared with those of the supercooled, liquid 
acids at the same temperature (19-5° in this case). A scheme of 
research to investigate.a number of problems in connexion with 
this is outlined. L. L. B. 


Dissipation of Heat of Reaction. M. Born and J. Franck 
(Ann. Physik, 1925, [iv], 76, 225—230).—A theoretical paper in 
which the removal of the excess energy from a recently formed 
molecule by collision (Pélanyi, Z. Physik, 1920, 1, 337; Herzfeld, 
ibid., 1922, 8, 132), or by the emission of light rays (Lewis, A., 1920, 
ii, 100), is discussed. Itis possible for a molecule to contain, without 
decomposition, a greater amount of energy than that required for 
dissociation. In the formation of non-polar molecules from neutral 
atoms or molecules no radiation is possible, but when polar molecules 
are obtained the removal of energy may take place by either method 
depending on the pressure. M. S. B. 


Dissolution of Mixed Crystals of (Na,Ag)Cl and Tammann's 
n/8 Mol. Law. M. Le Buanc and A. RosstErR (Z. anorg. Chem., 
1925, 143, 1—59).—Rapid cooling of a fused mass of silver chloride 
and sodium chloride leads to a more coarsely dispersed solid than 
freezing brought about slowly and with constant stirring. By 
long tempering just below the m. p., further homogeneity is obtained. 
A study of the rate of solution of the mixed crystals by means of 
conductivity measurements showed that tempering essentially 
altered the attackability by saturated silver chloride solution. In 
the quenched untempered mixture, the relative quantity of sodium 
chloride going into solution rose continuously with increasing 
original sodium chloride content. The tempered solid, up to about 
8 mol. silver chloride content, gave up its sodium chloride more 
rapidly and more completely than the corresponding untempered 
mixture. A strong retardation of the rate of solution was observed, 
however, with a silver chloride content of 0-68 mol. In the quenched 
solids, spontaneous decomposition of larger particles occurred at a 
sodium chloride content of 0-9 mol., whilst with tempered particles 
it was observed at 0-6 mol. With more resistant mixtures, the sodium 
chloride was given up slowly even after 800 hours’ action of the 
solvent. For crystals of the same composition, the relative mass 
of sodium chloride given up increased with decreasing size of the 
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particles. Therefore only large particles of tempered mass with 
more than 0-68 mol. of silver chloride can be regarded as practically 
resistant. A comparative study was made for tempered and 
untempered particles of the colouring effect on the mixed crystal 
of hydrogen sulphide and of sunlight. An endeavour was made to 
explain the various results in terms of dispersoid chemistry, and it 
was concluded that the 7/8 mol. law of Tammann is only approx- 


imately true, and that sharp resistance limits do not exist. 
L. L. B. 


X-Ray Investigation of some Mixed Crystals of the Systems 
(Na,Ag)Cl and K(Cl1,Br). B. H. Broomé (Z. anorg. Chem., 
1925, 143, 60—75).—The possibility of distinguishing disperse 
from homogeneous structures by means of X-ray analysis is dis- 
cussed, and an attempt is made to confirm Tammann’s hypothesis 
of regular atomic distribution. In the quenched masses of the 
system (Na,Ag)Cl, two kinds of lattice are found, of which the 
dimensions differ very little from those of the pure components. 
The ‘‘ tempered ” masses behave differently. For a mixed crystal 
of the composition = mol. of sodium chloride and £ mol. of silver 
chloride, the sodium chloride lattice disappears after tempering. 
Such a crystal is relatively stable, whereas that containing 4 mol. 
of sodium chloride and 4 mol. of silver chloride decomposes at the 
ordinary temperature into two lattices which have the same dimen- 
sions as those of the quenched preparation. The observations 
confirm the conception of Le Blanc and Réssler (cf. preceding abstract) 
that a quenched mass is a dispersion of sodium chloride aggregates 
containing a little silver chloride in a molecular dispersed mass of 
(Na,Ag)Cl rich in silver chloride. The view that a finer structure is 
produced by tempering also receives confirmation. From a study 
of the X-ray spectra of the systems (Na,Ag)Cl and K(CI,Br), it is 
concluded that the normal distribution postulated by Tammann 
does not exist. L. L. B. 


Extraction Limit of the NaCl-AgCl Mixed Crystal. G. 
TAMMANN (Z. anorg. Chem., 1925, 143, 76—79).—The work of Le 
Blanc and Réossler and of Broomé (cf. preceding abstracts) is 
criticised, and it is pointed out that, according to Schmidt (Diss., 
Géttingen, 1917), the NaCl-AgCl mixed crystal cannot be obtained 
in a state of sufficient homogeneity to render it suitable for use in 
testing the n/8law. Itis probable that, if a completely homogeneous 
mixed crystal were obtained, an influence-boundary would be found 
at & mol. of silver chloride. L. L. B. 


X-Ray Investigation of Saturated Aliphatic Ketones. 
W. B. Savitte and G. SHEARER (J. Chem. Soc., 1925, 127, 591— 
598).—A continuation of the work of Miiller and Shearer (ibid., 
1923, 123, 2043, 3152, 3156) on X-ray measurements of the higher 
members of the fatty acid series and their esters, in which it was 
shown that the spacings obtained represent within narrow limits the 
length of a single molecule or, in certain circumstances, of two 
molecules end to end. Sixteen ketones have been investigated, the 
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number of carbon atoms varying from 13 to 35. The substances 
fall into two sets, in each of which the spacing is a linear function of 
the number of carbon atoms, the increase per carbon atom being 
greater for the methyl ketones than for the others. Confirmation 
of the view that the presence of the active group, —CO-CH,, pro- 
duces a tendency for the molecules to arrange themselves end to end 
in pairs is obtained from the fact that if the spacings of the methyl 
ketones be halved, the resulting values fall on the same straight 
line as for the remainder, in which the increase per CH, group is 
1:30 A. Although the position of the CO group has no effect on 
the length of the molecule, which appears to be a function of the 
total number of carbon atoms alone, it has a marked influence on 
the intensity distribution. This peculiar property may be used 
to locate within reasonably narrow limits the position of carbonyl 
groups in ketones from considerations of intensity distribution. 
The suggestion that these substances are not truly crystalline, but 
rather in an intermediate condition between the liquid and solid 
states, is considered to be untenable. J. 8. C. 


Further X-Ray Measurements on Long-chain Compounds 
(n-Hydrocarbons). A. MULLER and W. B. Savit1te (J. Chem. 
Soc., 1925, 127, 599—603; cf. preceding abstract).—Ten normal 
hydrocarbons, the number of carbon atoms ranging from 17 to 35, 
have been investigated by the X-ray method. Two characteristic 
spacings are common to all the substances, one relatively large 
spacing which is a linear function of the number of carbon atoms 
and another set which is almost independent of this. The increase 
per carbon atom of the long spacing, 1-3 A., is considerably larger 
than the value predicted from considerations of the theory of Miller 
and Shearer (T., 1923, 123, 3158). Octadecane and eicosane have 
been shown to exist in two crystalline modifications. J. S. C. 


X-Ray Researches on the Dehydration Products of Gypsum. 
H. June (Z. anorg. Chem., 1925, 142, 73—79).—Hydrated and 
anhydrous forms of calcium sulphate, both natural and artificial, 
have been examined by the X-ray method of Debye and Scherrer. 
All give results corresponding with CaSO,.2H,O, CaSO,,0-5H,0O, or 
CaSO,. The gradual loss of water by the hemihydrate when heated 
up to 200°, does not alter the lattice structure; only at higher 
temperatures is the anhydrite structure formed. i ee 


Variation with Temperature of the Intensity of Reflexion 
of X-Rays from Quartz and its Bearing on the Crystal 
Structure. R. E. Gress (Proc. Roy. Soc., 1925, A, 107, 561— 
570).—Intensity of reflexion was measured at various temperatures 
up to 800°, also on cooling both rapidly and slowly. The results 
are in agreement with a transition point at about 575°. The oxygen 
atoms cannot lie in the same basal planes as the silicon, but in a 
plane between at a distance from them, d=0-63 A. E. B. L. 


Effect of a Surrounding Box on the Spectrum of Scattered 
X-Rays. A. H. Compron and J. A. BEARDEN (Proc. Nat. Acad. 
Sci., 1925, 144, 117—119).—In a recent paper by Allison, Clark, and 
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Duane (ibid., 1924, 10, 379), it appeared that the spectrum of the 
scattered X-rays altered considerably when the tube and the 
radiator were surrounded by a wooden box. It was suggested that 
the modified lines were due to tertiary radiation from the carbon 
of the wood. The present authors find no measurable “ box effect.” 
Woo, collaborating, examined the K-rays from a molybdenum 
target after scattering from magnesium, aluminium, silicon, and 
sulphur; the normal and modified lines appeared whether the 
wooden box was lead-lined or not. 

A second experiment was made using sulphur as radiator, with no 
box, and a modified Seeman spectrograph. The photograph shows 
the Ka- and K@-lines distinctly, with a more diffuse modified «-line 
and indications of a modified $-line. Compton’s formula requires 
a wave-length change for the «-line of 0-036--0-001 A. ; measurement 
gives the value 0-037 A. There is thus no evidence in this work 
for the Duane effect. R. A. M. 


Compton Effect and Tertiary X-Radiation. Y. H. Woo 
(Proc. Nat. Acad. Sci., 1925, 11, 123—125; cf. preceding abstract).— 
Clark, Duane, and Stifler (A., 1924, ii, 368) have measured the wave- 
lengths of molybdenum Kz«-rays scattered from ice, rock-salt, 
aluminium, and sulphur and find tertiary radiation (Duane effect) 
to be present. The author has now used rock-salt, magnesium, 
aluminium, silicon, and sulphur as secondary radiators. In all 
five cases the Ka-line appears unmodified together with a modified 
line the peak of which occurs at the position predicted by Compton’s 
formula. The “ tertiary ’’ peak was not observed in any experiment, 
nor was any box effect recognised. R. A. M. 


Compton and Duane Effects. G. E. M. Jauncry (Nature, 
1925, 115, 456—457). 


Quantum Theory of the Unmodified Spectrum Line in the 
Compton Effect. G. E. M. Jauncry (Physical Rev., 1925, ‘iil, 
25, 314—321).—If certain assumptions are accepted, there must be 
certain positions of the electron in its orbit from which the electron 
cannot be ejected by the primary quantum. The mass of the whole 
atom is then added to that of the electron, and the change in wave- 
length given by Compton’s equation, %,—A)=h(1—cos¢)/me, 
where ¢ is the angle of scattering, is negligible. Application of the 
theory to molybdenum K,-rays scattered by the K electrons of 
carbon yields results in accord with known experimental reed . 


Crystal Structures of Hematite and Corundum. L. 
Pavu.ine and 8. B. Henpricks (J. Amer. Chem. Soc., 1925, 47, 781— 
790).—A thorough X-ray study of crystals of hematite and corundum 
has been made, utilising the results of the theory of space groups in 
the interpretation of data from Laue and spectral photographs. 
The arrangement of atoms in the units of structure is such that 
each metal atom is surrounded by six atoms of oxygen which are 
not at the corners of a regular octahedron, three of these atoms being 
a few per cent. nearer the metal than the others. This indicates 
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that the location of electrons in the outer shells of an ion causes it 
to have different effective radii in different directions. The differ- 
ences between the two oxygen-metal distances for hematite and 
corundum are in agreement with the conception that an iron ion 
with 23 electrons, with a volume only slightly larger than the 10- 
electron aluminium ion, would approximate much more closely to 
a sphere than would the aluminium ion. Each oxygen atom is sur- 
rounded by four metal atoms, two of which are nearer than the other 
two. The structures determined show that crystals of hematite 
and corundum consist of a compact arrangement of approximately 
spherical ions of oxygen and of iron or aluminium held together by 
inter-ionic forces of an electrostatic nature. The inter-ionic distances 
for hematite are: smallest oxygen—oxygen distance 2-545-+-0-060, 
metal-oxygen distances 2-060-+-0-035 and 1-985+0-025 A.; 
the corresponding numbers for corundum are 2-495+0-025, 
1-990-+0-020, and 1-845-0-015 A. J. 8. C. 


Crystal Structure of Tellurium and Selenium and of 
Strontium and Barium Selenides. M. K. Siatrrery (Physical 
Rev., 1925, [ii], 25, 333—337).—In addition to results already 
abstracted (A., 1924, ii, 849, 859), the following calculated densities 
are given: selenium, 4-84; tellurium, 6-25; strontium selenide, 
4-53. A. A. E. 


Electrolysis of Crystals. P. Luxirsxy, 8. SéuKarerv, and 
O. Trapesnikov (Z. Physik, 1925, 31, 524—533).—Crystals of 
rock-salt were clamped between metal electrodes at temperatures 
from 300° to 600° and submitted to potential differences from 300 
to 3000 volts, whereby currents approaching 1 ma. become possible. 
The passage of current is permitted by motion of the crystal lattice, 
but essentially by the sodium, not the chlorine ion. Sodium is 
liberated at the cathode and chlorine at the anode and in con- 
formity with Faraday’s law. Fern-like structures are produced in 
the crystal at the electrodes, in some cases coloration, and the 
crystal structure breaks down in numerous centres inside the crystal. 

B. L. 


Magnetic Properties of Iron Crystals. W. L. WEBSTER 
(Proc. Roy. Soc., 1925, A, 107, 496—509).—Thin discs were cut 
from crystals of iron and the component of the magnetisation was 
measured parallel and perpendicular to the applied field. The 
results may be explained by the theory of Weiss, the deviation in 
the direction of magnetisation being ascribed to a ‘“ molecular 
field ’ due to the mutual action of the molecules of the crystal. The 
magnitude of this field was found to be 620 and 479 gauss, respec- 
tively, for two crystals; impurities affect the value considerably. 
The molecular field is considered not to be due to magnetic —" 

E. B. L. 


Relationship between Atomic Numbers and the Properties 
of Ions in the Crystal Lattice. A. F. Scorr (J. Physical Chem., 
1925, 29, 304—318).—The relation d,—a log (Z,—Z,)+6, where dy 
is the shortest distance between ions, Z,—Z, represents the absolute 
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value of the difference of the atomic numbers of the cation and anion, 
and a and b are constants, gives in a number of cases a linear relation- 
ship between lattice distance and a function of the atomic numbers. 
For elements, the equation becomes d)=alog (Z+-e)+-b, where d, 
is equal to one-half of the distance of nearest approach of ions, Z 
is the atomic number of the element, and e represents the number 
of valency electrons or the maximum valency of the a ¥ i 


Crystal Deformation and Hardening. M. Pdé.Anyi (Z. 
Metallk., 1925, 17, 94—95).—It is shown that the assumption that 
a thin layer of crystal dust is formed along the slip boundaries of 
metals as the result of cold work, whilst the remaining crystal grains 
are distorted but not broken, will account for the phenomena of 
hardening by cold work and recrystallisation on annealing, as well 
as for those exhibited by X-ray examination of the worked metal. 
[Cf. B., 1925, 322.] A. R. P. 


Hardening of Metals. G. Sacus (Z. Metallk., 1925, 17, 85— 
93).—From an extensive review of the results of previous investi- 
8 together with his own results the author concludes that the 

rdening of metals by cold work is due to distortion of the lattices, 
bending of the slip planes, or the development of internal stress 
varying in intensity from place to place; on annealing, the internal 
stress is relieved by the re-forming of the lattices. Hardening by 
alloying to form a solid solution is due to bending of the slip planes by 
the entrance of the solute atoms into the space lattices of the solvent 
and consequent distortion of the lattices; the hardening effect 
increases with an increase in the difference in size between the 
atoms of the solute and the solvent and with the number of the 
solute atoms. Hardening by heat treatment depends on the setting 
up of internal stress or internal deformation of the crystallites 
caused by volume changes due to the decomposition of solid solutions. 
The hardness of heterogeneous mixtures may be explained by 
considerations based on the size, shape, and distribution of the 
particles of the constituents, whilst that produced in eutectic mixtures 
by quenching from the liquid state is due to cold deformation of the 
crystallites or to a state of internal stress set up by the sudden 
cooling. The influence of decreasing grain size on the hardness of 
metals may be explained by the production of a very uneven state 
of internal stress due to deformation. ([Cf. B., 1925, 322.] 

A. R. P. 


Tensile Strength of Zinc and Cold Working. G. Masine 
and M. PéxAnyr (Z. Physik, 1924, 28, 169—176).—The tensile 
strength of freshly-rolled zinc at 85° Abs. is 45 kg./mm.*, and is 
much increased by cold rolling. The tensile strength is greater 
for samples composed of fine grains than for those of coarse grains, 
and is smaller for single crystals. *@ 


Strength and Elastic Limits of Rock-salt. A. Jorré and 
M Lewitsky (Z. Physik, 1925, 34, 576—583).—The breaking 
strain of rock-salt crystals of different area of cross-section was 
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found to be independent of the area; the presence of moisture 
may account for the different results of other workers. One piece 
of crystal which, when dry, broke under a load of 450 g./mm.? 
remained unbroken under a stress of 4000 g./mm.? when in water. 
The elastic limit for compression and extension is not affected by 
water and is about 920 g./mm.? at the ordinary temperature. For 
bending, the transition temperature from brittle to plastic is about 
the ordinary temperature. E. B. L. 


Strength and Elastic Limits of Natural Rock-salt. W. 
Ewatp and M. PoéuAnyr (Z. Physik, 1925, 31, 746—749; cf. 
preceding abstract).—The authors claim that the increased strength 
of rock-salt crystals in water is due to the action of the water while 
the crystal is under stress and not merely to any change in the surface 
caused by solution ; there is an internal change in the crystal, and the 
resistance to plastic change of shape is diminished. E. B. L. 


Magnetochemistry of Polymerides. P. Pascat (Compt. 
rend., 1925, 180, 664—666; cf. A., 1924, ii, 39, 171, 605, 856).— 
Values for the molecular susceptibility are recorded for ten distinct 
phosphates of various degrees of complexity, and from these figures, 
assuming a constant atomic susceptibility for the metal, the value 
contributed by the radical PO, is calculated for each compound, as 
follows: sodium monometaphosphate, 333; Maddrell’s sodium 
salt, 325; sodium trimetaphosphate, 315; sodium tetrameta- 
phosphate, 298; Graham’s hexametaphosphate, 289; ethyl hexa- 
metaphosphate, 277 ; the three colloidal salts of Kurrol, 266, 268, and 
268, and the non-colloidal salt, 254107 C.G.S. units. From the 
known complexity of the mono-, tri-, tetra-, and hexa-metaphosphates 
and the regularity of the above figures, the conclusion is reached that 
Maddrell’s salt is a dimetaphosphate, that Kurrol’s colloidal salts 
are three forms of an octometaphosphate, and that the non-colloidal 
salt is probably a decametaphosphate. The change in diamagnetism 
with increased complexity is in the same direction and of the same 
order of magnitude as that caused by double bonds in organic 
compounds. G. M. B. 


Magnetic Quality of Pure Nickel. A. M. Matcotm (Proc. 
Roy. Soc. Edin., 1924, 44, 206—208).—Pure nickel has no retentivity 
and the susceptibility and permeability are constant. In a field of 
9-18 gauss the susceptibility is 4-17 and the permeability 53-53 with 
a horizontal rod. In the same field and with the rod vertical, the 
values are 4:20 and 53-77, respectively. In these weak fields, the 


magnetic qualities are independent of stresses in the metal. 
A. E. M. 


Photomagnetic Properties of the Silver Halides. A. 
GaRRIsON (J. Amer. Chem. Soc., 1925, 47, 622—625).—The magnetic 
permeabilities of the silver halides are increased by the visible 
radiation, the chloride becoming less diamagnetic and the bromide 
and iodide more paramagnetic on illumination. Rise in temperature 
brings about a similar increase in permeability, the change being, 
however, comparatively slow. It is pointed out that an increase 
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in magnetic permeability will be accompanied by a parallel increase 
in electrical polarity. This view is supported by the fact that 
illumination increases the solubility and electrical conductivity of 


these halides. at. 


Magnetic Properties of the 50% Iron—Nickel Alloy. T. D. 
YENSEN (J. Franklin Inst., 1925, 199, 333—342).—The magnetic 
and electrical properties of the 50° alloy determined by the author 
(Trans. Amer. Inst. Elec. Eng., 1920, 39, 791) are compared with 
those of the 78°, Ni-Fe alloy (Arnold and Elmen, J. Franklin Inst., 
1923, 195, 621), of pure iron, and of a 4% Si-Fe alloy. The 50%, 
alloy has a much lower hysteresis loss and a higher permeability 
and resistance than pure iron, but, to preserve these properties, must 
be annealed in a reducing atmosphere. [Cf. B., 1925, 7 . 


Transformation of Nickel in the Neighbourhood of the 
Curie Point. W. Det Reeno (Atti R. Accad. Lincei, 1925, 
[vi], 4, 179—181).—The transformation of ferromagnetic «-nickel 
into the paramagnetic $-variety, with its accompanying changes in 
other physical properties, seems not to take place at any one definite 
temperature, but to occupy a range of temperature extending over 
about 100°, namely, 300—400°. Certain properties of the metal 
show a variation as soon as the smallest portion of the metal has 
undergone the change, whereas others require an appreciable 
proportion of the whole mass to undergo the transformation before 
they exhibit any peculiarity. 


Effect of some Inorganic Salts on the Polarisation of Raw 
Sugar Solutions. R. J. Brown (Ind. Eng. Chem., 1925, 17, 
39—40).—The following values for K in the formula of Jackson and 
Gillis (cf. A., 1921, ii, 67) for the calculation of the effect of a salt 
on the polarisation of a solution of sucrose are given: sodium 
chloride, 0-00246; potassium sulphate, 0-00199; sodium sulphate, 
0-00205, and disodium phosphate, 0-00305. For solutions of raw 
sugar, containing 10—15°% of sucrose and about 5°, of ash, the 
’ decrease in the polarisation caused by sodium chloride, for example, 
would be less than 0-01°%, and is therefore negligible. J. P.O. 


Significance of Cold Working in the Light of Electrical 
Measurements. II. W. Geiss and J. A. M. van Liemer (Z. 
anorg. Chem., 1925, 143, 259—267).—The specific resistance of 
tungsten is increased to 160° and the temperature coefficient 
reduced to 60°, of the original value by drawing to fine filaments 
at the ordinary temperature. The law of Matthiesen, that for 
mixed crystals the product of the specific resistance and the temper- 
ature coefficient remains constant, is found to apply to a pure 
metal after working in the cold. The change in conductivity is not 
due to lattice modification, nor to change in orientation of atomic 
axes ; it is connected, as is also the change in mechanical properties, 
with the inter-crystalline relations. By cold working, as also by 
taking up a mixed-crystal component, the energy content of a 
metal is increased; calculation from the electrical measurements 
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indicates an increase of 775 cals. per g.-atom of tungsten after cold- 
working. 8. I. L. 


Measurement of the Ratio of the Specific Heats, using 
Small Volumes of Gas. Ratios of the Specific Heats of 
Air and of Hydrogen at Atmospheric Pressure and at Tem- 

ratures between 20° and —183°. J. H. Brinkworrts (Proc. 
Roy. Soc., 1925, A, 107, 510—543).—The general method was the 
same as that of Clément and Désormes, except that the temperatures 
before and after expansion of the gas were measured by means of a 
compensated thermometer of platinum wire. For air, the values 
of y at 17° and —118° were 1-4032 and 1-4154; for hydrogen at 
17°, —118°, and —183°, the values were 1-4070, 1-4800, 1-6054. The 
variations of molecular heat with temperature were discussed ; for 
hydrogen the experimental values are in better agreement with 
Callendar’s formula than with the formule of Planck and Einstein. 

E. B. L. 


Velocity of Sound and Ratio of Specific Heats of Organic 
Liquids. W. Busse (Ann. Physik, 1924, [iv], 75, 657—664).— 
By modifying Doersing’s method (A., 1908, ii, 153) of determining 
the velocity of sound in liquid in a Kundt’s tube, measurements of 
the ratio of specific heats at constant pressure and constant volume 
have been made in a number of organic liquids, using aluminium 
or magnesium powder. The values obtained are in good agreement 
with those calculated thermodynamically. For compounds of the 
same homologous series, the ratio diminishes with increasing 
molecular weight if the phase remains the same, but increases in 
passing from a gaseous to a liquid member. Substitution of hydro- 
gen in the alkyl or aryl group, especially by —NO,, —NH,, or —OH, 
appears to cause a decrease in the ratio. M. 8S. B. 


Specific Heats of Carbon Monoxide and Hydrocyanic Acid 
Vapour. J. R. Partinctron and M. F. (Phil. Mag., 
1925, [vi], 49, 665—680).—Values of C,/C, ranging from 1-385 to 
1-425 for carbon monoxide are recorded in the literature. Usher- 
wood’s results (T., 1922, 121, 1604) for the specific heat of hydro- 
gen cyanide are approximate only. The experimental methods used 
by the authors have been described earlier (A., 1923, ii, 214). Pure 
hydrogen cyanide was prepared by the action of hydrogen sulphide 
on mercuric cyanide, pure carbon monoxide by the action of cold 
concentrated sulphuric acid on sodium formate. The following 
results were obtained :— 


Gas. (mm. Hg). Cp/C». Cy. Os 
Carbon monoxide ...... 103° 760 1-404 6:94 cal. 4-94 cal. 
Hydrogen cyanide ...... 20-8 422 1-282 9-69 ,, 7-56 OC, 
17-35 505 1-268 10-22 ,, 8-08 ,, 


The values for carbon monoxide confirm those obtained by re- 
calculating the more trustworthy earlier data. C,—C, is given as 
1-998 cals. The values of C, and C, and hence C,/C, for nitrogen 
and carbon monoxide agree closely. This might seem important, 
since the two gases have the same molecular weight and the same 
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number of electrons in the outer shell of the molecule according to 
the Lewis—Langmuir theory. Unpublished work on carbon dioxide 
and nitrous oxide shows that this agreement is fortuitous. 

As the critical constants for hydrogen cyanide are not known, 
approximate values have been calculated by Walden’s methods. 
The value of C,/C, given must therefore be regarded as provisional. 
Complicated factors make alternative interpretations possible, and 
it is concluded that since association almost certainly occurs in the 
gaseous state, specific heat data do not necessarily afford evidence 
of tautomerism in hydrocyanic acid. The applicability of Berthe- 
lot’s equation of state to associated vapours is discussed, and thence 
it seems probable that association accounts for the results of Usher- 
wood as well as for those of the authors. R. A. M. 


Metastability of Elements and Compounds as a Result 
of Enantiotropy and Monotropy, E. Conen and A. L. T. 
MOESVELD (Z. physikal. Chem., 1925, 145, 151—159; cf. Cohen and 
others, A., 1924, ii, 382, 449, 603; this vol., ii, 23) —Examination 
of the methods by which the specific heats of the tin allotropes have 
been determined shows that the values obtained may be those of 
metastable mixtures of unknown composition. L. F. G. 


Ratio Melting Point: Critical Temperature. J. J. van 
Laar and R. Lorenz (Z. anorg. Chem., 1925, 142, 189—192).—The 
equation 7; /Tg=2/y .ax/ag+y/(1+y) is deduced. and are 
the critical and melting points, ag and ag the values for van der 
Waals’ constant at the critical and melting points, whilst y is the 
‘* reduced direction coefficient of the straight line joining dg and 
3d), these symbols referring apparently to the density at the 
critical and zero points. N. H. H. 


Melting Point and Vaporisation of Graphite. E. Ryscu- 
KEwItTscH (Z. Elektrochem., 1925, 31, 160).—A correction to a 
previous paper (see this vol., ii, 276). N. H. H. 


Determination of the Melting and Transition Points of 
Potassium Dichromate. P. L. Roprnson, G. E. STEPHENSON, 
and H. V. A. Briscog (J. Chem. Soc., 1925, 127, 547—549).—A 
description of the phenomena accompanying the solidification and 
cooling of potassium dichromate is recorded. The salt separates 
from the fused state in a compact mass of dark brownish-red, 
tabular crystals with marked reduction in volume. On further 
cooling, the crystals change to a loose, orange-red powder. The 
m. p. of potassium dichromate was found to be 398-4-L-0-5° and the 
transition temperature of the two solid modifications, as determined 
by the thermometric method, 236-8+0-5°. No evidence was 
obtained for the existence of two forms of the sodium ae ce 


Properties of Simple Compounds and Types of the Solid 
State. E. Frrepericn (Z. Physik, 1925, 31, 813—826).—The 
nitrides of zirconium, m. p. 3200° Abs., scandium, m. p. 2920° Abs., 
niobium, m. p. 2320° Abs., and erbium were prepared for the first 
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time by heating a mixture of the oxide with carbon in nitrogen at 
1200°. The known nitrides of titanium, vanadium, boron, silicon, 
and lanthanum were similarly prepared. With the exception of 
tantalum, these nitrides have the same lattice form as sodium 
chloride. Carbides were prepared: titanium, m. p. 3400— 
3500° Abs.; zirconium, m. p. 3400—3500° Abs.; vanadium, m. p. 
3100° Abs.; niobium, m. p. 4000—4100° Abs.; tantalum, m. p. 
4000—4100° Abs.; molybdenum, Mo,C, m. p. 2500—2600° Abs. ; 
and MoC, m. p. 2840° Abs.; tungsten, m. p. 3150° Abs.; silicon, 
' dissociates at 2220° Abs. The space lattices of the carbides of 
titanium, zirconium, vanadium, niobium, and tantalum were the 
same as that of sodium chloride. A list is given of compounds which 
exhibit metallic conductivity; the condition is that the metal 
should possess unsatisfied valencies. The classification of solids is 
based on the external fields of the valency electrons. The ionic 
lattice, as of sodium chloride, always shows electrolytic conductivity ; 
the metallic conductivity of metals and their unsaturated com- 
pounds is due to the free valency electrons, and in some cases to the 
kernel electrons, and in these cases the metals show super-con- 
ductivity at low temperatures (cf. ii, 419). E. B. L. 


Thermal Expansion of Alkali-metal Halides at Low Tem- 
peratures. A. HENGLEIN (Z. physikal. Chem., 1925, 115, 91— 
120; cf. Baxter and Wallace, A., 1916, ii, 220).—The densities of 
the chlorides, bromides, and iodides of sodium and potassium have 
been determined at 0° and —79° by a pycnometric method. A 
gas-volumeter by which the densities of solid salts can be 
obtained at all temperatures is described. This was used at the 
ordinary temperature, 0°, —79°, and —184°, the results at 0° and 
—79° agreeing with those previously obtained. Fused salts have 
slightly higher densities than those crystallised from aqueous 
solution; this is ascribed to the enclosure of air, and perhaps 
mother-liquor, in the latter case. The coefficient of expansion 
decreases with decreasing temperature, and the ratio atomic heat /co- 
efficient of expansion is shown to be constant. The molecular 
volume at absolute zero can thus be calculated. The percentage 
change of molecular volume between — 273° and 0° is approximately 
the same for each salt. For the same cation the coefficient of 
expansion increases with the atomic weight of the anion; for the 


same anion it decreases with increasing atomic weight of the cation. 
L. F. G. 


Thermal Expansion of Aluminium and Various Important 
Aluminium Alloys. P. Hipnert (U.S. Bur. Standards, Sci. 
Paper 497).—The linear thermal expansion was determined for 
4 samples of aluminium and 51 aluminium alloys. The formula 
L,=L,{1-+ (22-58¢+-0-009892?)10-*] represents the change in length 
between 20° and 600° for the purest cast aluminium (99-95%). 
Commercially pure rolled aluminium sheet (91-15°%) showed a larger 
coefficient of expansion for nearly all temperature ranges. A series 
of cast aluminium-—copper alloys containing 4—12% Cu showed a 
maximum between 6 and 8% Cu. The coefficients of expansion 

14*—2 


j 


li. 376 ABSTRACTS OF CHEMICAL PAPERS. 


of aluminium-silicon alloys decrease with increase in silicon up to 
12%. The normal alloys showed irregularities at 250° which were 
not found when the alloys were modified with 0-1% of sodium. The 
expansion curves of zinc—aluminium alloys (Zn 77 and 95%) showed 
anomalous expansion at about 270°, due to the formation of 8 con- 
stituent. The coefficients of expansion were determined for 
duralumin in various conditions, and for the ternary alloys of 
aluminium with copper and silicon, and with copper and manganese. 
The permanent change in length of the specimens as a result of the 
heat treatment during test was recorded in each case. The expansion 
curves are discussed in connexion with the equilibrium diagrams for 
the alloys. [Cf., B., 1925, 321.] C. S. 


Van der Waals’ Equation and the Liquid State of Aggreg- 
ation. II. J. Bercer (Z. physikal. Chem., 1925, 115, 1—28). 
—A continuation of previous work (ef. A., 1924, ii, 654). Apart 
from the disturbance due to association, satisfactory results are 
obtained when Kopp’s law is tested with the author’s value for 5. 
It is probable that the coefficient a is also additive. Deviations 
caused by association run parallel to deviations of thermal expansion 
and heat of vaporisation. The new values of a and b have been 
used in the calculation of compressibilities, critical volumes, satur- 
ation pressures, and boiling points. 


Molecular Association and the Gas Equation of State. A. 
Lepuc (Compt. rend., 1925, 180, 502—505).—The gas equation 
obtained by Duclaux on theoretical grounds (J. Phys. Radium, 1924, 
[vi], 5, 331) for a gas in which partial bimolecular association occurs 
is practically identical in conditions with that obtained previously 
by the author (Compt. rend., 1923, 176, 1132), viz., p=RT([V/ 
(V—A)?—3 . 160A(4y—1)/(V+A)?], where A=molecular co-volume, 
V=g.-molar volume, R=gas constant, and x=reciprocal of the 
reduced temperature. On the basis of these equations, the value 
of the heat of formation (Q), and the fraction of association (f) for 
carbon dioxide at various temperatures are calculated. It is found 
that in the saturated vapour f is about 0-4, and that the variation 
of @ is almost linear between 0° and 500°. The product fQ ap- 
proaches zero as 7’ is increased. J. W. B. 


Viscosities of the Liquid Halogens. E. W. R. Sreacir and 
F. M. G. Jonnson (J. Amer. Chem. Soc., 1925, 47, 754—762).— 
The viscosities of the liquid halogens have been investigated over 
the temperature ranges chlorine —76° to —34°, bromine —4° to 
+32°, iodine 116° to 179°, and the three viscosity—-temperature 
equations obtained. The viscosity at the boiling point shows an 
increase with increasing atomic weight as expected from the periodic 
law. Evidence is put forward in support of the view that whilst 
chlorine and bromine have association factors in the liquid state of 


about 2, iodine possesses a higher degree of molecular complexity. 
J. 8. C. 


Thermal Diffusion Measurements. T.L. Ipss (Proc. Roy. Soc., 
1925, A, 107, 470—486).—A glass cylinder was drawn out to a tube 
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at its lower end to which was attached a catharometer. When the 
cylinder was heated and the tube kept cold, the mixed gases tended 
to separate, the lighter gas going to the hot end, the catharometer 
measuring the change in composition in the cold end. Hydrogen 
and carbon dioxide, hydrogen and nitrogen, nitrogen and carbon 
dioxide, hydrogen and argon, and helium and argon were tried. The 
best separation was obtained in the last case; with 65% of helium 
in the mixture, the separation was 4-5%. E. B. L. 


Vapour Pressure of Binary Mixtures. J. Brown (J. Soc. 
Chem. Ind., 1925, 44, 162T).—The divergence of the total vapour 
pressure of a binary mixture from the simple additive law is given by 
the expression where Ap,,= 
divergence of the total vapour pressure from that calculated from 
the simple mixture rule; pg, p»=Vapour pressure of pure substances 
A and B; dq, 2, the latent heats of vaporisation of the pure sub- 
stances ; A’q, A’, the latent heats of vaporisation of A and B in the 
mixture; Adg=”,—?',; The total vapour pressure 
of the mixture at temperature 7’ may be expressed as a function 
of the concentration of one of the components, say 3B, thus: 
P' /{(1—k)"+k"|, where n is a constant 
depending on the nature of the two substances A and B, ¢& 
concentration of component B, k a constant. If the concentration 
of B is small when the divergence first becomes manifest k=0, and 
the equation becomes p’,,=p,+(pPs—Pa)eo”. For mixtures of ether 
and 95% alcohol, k —> 0, and n=0°69. F. B. 


Viscosity of Liquids containing Dissolved Gases. J. E. 
Lewis (J. Amer. Chem. Soc., 1925, 47, 626—640).—The viscosities 
and densities of the following solutions have been determined in 
concentrations ranging from zero to saturation at 25° and at atmo- 
spheric pressure : sulphur dioxide in carbon tetrachloride, acetone, 
benzene, toluene, xylene, ether, heptane, carbon disulphide, and 
acetone—water mixtures, chlorine in carbon tetrachloride, and 
hydrogen sulphide in chloroform. The complete series of mixtures 
of sulphur dioxide with ether, toluene, benzene, methyl alcohol, 
and carbon tetrachloride have also been examined. The viscosity 
and fluidity curves for these latter systems are discussed from the 
point of view of the mixture rule. J. &.¢. 


Copper and Silver Amalgams. G. TAmMMANN and T. Stass- 
FURTH (Z. anorg. Chem., 1925, 143, 357—-376).—The heating curves 
and microscopic structure of copper and silver amalgams have been 
studied. After prolonged heating at 100° amalgams with 5—76% 
of copper contain a crystalline compound X which on cooling forms 
CuHg by reaction with the surrounding liquid. The substance 
CuHg melts partly at 96-2°, and such amalgams when heated show 
halts at this temperature and at 149-9° corresponding with the 
crystals X. When the copper content is 40—76% mixed crystals 
containing 76°, of copper are also present, and amalgams still richer 
in copper are homogeneous. Amalgams which have been allowed 
to harden at the ordinary temperature do not contain the crystals X, 
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and those with more than 25% of copper do not contain CuHg. 
Such amalgams show partial melting at 108—110°, but the heat of 
fusion of the crystals Y which are present is so small that no halt is 
seen on the heating curve; these crystals are intermediate in com- 
position between X and CuHg, and are formed very slowly, thus 
accounting for the slow hardening of the amalgams. 

Silver amalgams produced by heating turnings with mercury 
at 360° were found not to be homogeneous even after prolonged 
heating, and finely-divided silver prepared by the reduction of 
the chloride was therefore used. Amalgams containing 0-08— 
28-7°% Ag consist of Ag,Hg, and a saturated liquid amalgam con- 
taining 0-08% Ag. From 28- ‘7% to 100% the composition is 
uncertain, but it is suggested that up to 83% it consists of Ag,Hg, 
and mixed crystals containing 83% Ag, whilst richer amalgams are 
homogeneous. It is considered that the existence of other com- 
pounds is not proved. The slow hardening of the amalgams is due 
to the diffusion of liquid mercury into the solid mixed crystals, the 
mercury content of which increases with falling temperature. 

A. G. 


Definitions of Steel and Cast Iron. K. Honpa (Sci. Rep. 
Téhoku Imp. Univ., 1924, 13, 187—191).—Neither the properties, 
which are variable, nor the method of production, which is not 
always known, are suitable criteria, but steel is completely defined 
as ‘‘an iron-carbon alloy with a content of carbon lying between 
0-035 and 1:7%.” The lower limit is given by the solubility of 
carbon in iron at the ordinary temperature, the upper limit being 
the maximum solubility of carbon in iron at high temperatures. On 
the same grounds, cast iron is defined as “an iron-carbon alloy 
with a content of carbon lying between 1-7 and 6-7%,” the upper 
limit in this case representing pure cementite. C. S. 


Reaction Limits of some Platinum Alloys. G. TaMMANN 
(Z. anorg. Chem., 1925, 142, 61—72).—The homogeneity of the 
mixed crystal alloys of platinum with nickel, copper, and silver 
has been investigated by means of determinations of the reaction 
limit with various reagents. The alloys were prepared by heating 
the intimately mixed powders of both components or of their com- 
pounds in an atmosphere of hydrogen. With the platinum-nickel 
alloys the normal reaction limit, viz., 25 mol.-% Pt, was found, but 
with platinum—copper it was 32 %, and with platinum-silver greater 
than 35°. These abnormal results are explained by the assumption 
that after the removal of the atoms of the base metal from the 
surface of the alloy the protecting platinum atoms do not remain 
bound in the crystal lattice. N. H. H. 


Electrical Conductivity of Metallic Solid Solutions. E. J. 
Cuy (Phil. Mag., 1925, [vi], 49, 753—760 ; cf. Hojendahl, A., 1924, ii, 
647).—No satisfactory explanation of the catenary form of the 
electrical conductivity—composition curve of solid solutions has yet 
been given. Rayleigh regarded solid solutions as made up of sub- 
microscopic particles of the pure components at the junctions of 
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which a Peltier counter-Z.M.F. would decrease the conductivity. 
Another view was that the atoms of the second metal would lower 
the mean free path of the electrons and so increase the resistance. 
X-Ray analysis has rendered both views untenable. The curve for 
the system gold-silver, in which both kinds of atoms are equal in 
radius, is similar to the curves obtained for systems in which the 
atomic radii of the components are unequal. The view that the 
low conductivity is determined by differences in atomic size cannot 
therefore be valid. 

It is assumed that the valency electrons, to which conduction 
is due, move in quantum orbits and that in a pure metal they are all 
in phase, 7.e., at the same instant they are all furthest from one atom, 
and nearest the adjacent one. Since rise of temperature increases 
the interatomic distance, the electron jump will be hindered and 
resistance increased. This source of resistance applies to both pure 
metals and solid solutions. Since, however, the vibration fre- 
quencies of the different atoms in the alloy are not the same, they 
cannot be in phase. The resistance of pure metals is entirely 
determined by the temperature, whereas only a part of that of solid 
solutions is affected; thus the temperature coefficient of the resist- 
ance of soil solutions should be, and in fact is, less than that of the 
pure metals. Similarly, the increased conductivity due to pressure 
can be ascribed to lessening ‘‘ gap’ resistance, and the pressure- 
coefficient of solid solutions should be less than that of their com- 
ponents. The supra-conducting state of pure metals is due to 
diminished “ gap” resistance, but cannot occur in true solid solu- 
tions. In certain alloys where solution is incomplete, a few 
threads of atoms in phase may, however, render the alloy supra- 
conducting. 

The assumptions account for the similarity of the conductivity- 
composition curves for various mixtures and for the absence of 
specific effects due to the properties of the second metal. 

It also follows that the addition of a third or fourth metal will have 
little influence on the conductivity. R. A. M. 


Fusibility and Viscosity of Glass. A. LacrEeNIER and P. 
GiLaRD (Bull. Soc. chim. Belg., 1925, 34, 55—65).—The variation 
of the viscosity and fusibility of glass with its composition is investig- 
ated. The fusibility is measured by determining the time necessary, 
at a given temperature, for the first drop of molten glass to fall when 
a known weight of the glass is fused in a platinum vessel fitted with a 
dropping tube. This period, expressed in seconds, gives the 
“fusibility number ”’ for the glass, and the ratio of this to the corre- 
sponding value for a typical glass yields the ‘‘ fusibility coefficient.” 
The values of these coefficients for a number of glasses are given, and 
it is shown that the fusibility is diminished by a partial or total 
replacement of sodium by potassium, of lime by magnesia, and 
especially by a partial replacement of lime by alumina. A summary 
of the methods available for the determination of the viscosity 
of glass is given, and the authors apply their drop method used in 
the determination of the surface tension (ibid., 1924, 33, 119) to 
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determine the relative viscosities of glasses of different compositions. 
The period between the fall of two consecutive drops of molten 
glass from an orifice of circular section and known diameter is ob- 
served, and the time necessary for the fall of 1 g. of glass calculated. 
The results obtained for glasses of various compositions at tem- 
peratures of 1050° and 1150° are recorded, and it is shown that the 
viscosity is increased by the substitution of sodium by potassium and 
by the partial substitution of calcium byaluminium. The viscosity 
is decreased when the calcium is partly replaced by magnesium, 
especially in potash glasses, or by the addition of barium oxide. 
In soda-lime glasses the progressive diminution of calcium accom- 
panied by a corresponding increase of sodium causes a regular 
variation in the viscosity. J. W. B. 


Physico-chemical Composition of Glasses. P. Bary (Rev. 
gén. Colloid., 1925, 3, 1—8, 43—52).—The properties of glass can be 
explained by ascribing to it a colloidal structure, in which a cryst- 
alloidal alkali silicate (as Na,SiO, or K,SiO,) is dissolved in a 
condensed and polymerised silicate of a bivalent metal, i.e., 
[CaO—(SiO,),—CaO}],,. Rigidity, which is due to the large size 
of the polymerised molecule, is gradually reduced on heating owing 
to depolymerisation and decondensation. ([Cf. B., 1925, 242.] 

A. COoUSEN. 


Solid Solutions. G. Brunt (Chem. Reviews, 1925, 1, 345—375). 


Solubility of some Inorganic Salts in Organic Solvents. 
R. MULLER (Z. anorg. Chem., 1925, 142, 130—132).—The solubilities 
of silver nitrate in methyl, ethyl, isoamyl, and isopropyl alcohols, 
ethyl acetoacetate, acetone, pyridine, quinoline, aniline, acetonitrile, 
and benzonitrile, and of lead nitrate, aluminium bromide and iodide, 
manganous chloride, ferrous bromide, cuprous iodide, beryllium 
bromide, cadmium iodide, cerous chloride, lithium nitrate, sodium 
nitrite, ammonium nitrate, calcium nitrate, barium iodide, strontium 
nitrate, calcium chloride, magnesium bromide, zinc bromide and 
iodide in pyridine, lithium nitrate in acetonitrile and isoamyl 
alcohol, calcium nitrate in the latter and magnesium bromide in 
the former, are tabulated. All the salts of which the solubilities 
have been determined at more than one temperature show a positive 
temperature coefficient, with the exception of magnesium chloride 
in pyridine. Solvents belonging to the same class of organic sub- 
stances show an increase of solvent power with increasing dielectric 
constant. The order of solubility of inorganic radicals of the same 
family is compared with the order in aqueous solutions. — 

N. H. H. 


Aqueous and Acetone Solutions of Potassium Bromo- 
and Iodo-mercurates. M. Tourngevx and [MLLE.] PERNOT 
(Compt. rend., 1925, 180, 740—742).—The fact that the solubility 
of mercuric halides in water is increased on addition of small amounts 
of the corresponding sodium or potassium salts demonstrates the 
existence of soluble complexes of the type, mHg,X, nKX. Solu- 
bility determinations in aqueous and acetone solutions show that 
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the“ value,of,the'ratio m : n is at least 2 for the bromides and 2-5 for 
the’ iodides (cf.t'A., 1919, ii, 344). 


Co-precipitation of{Radium and Barium Sulphates. H. A. 
DoERNER and W. M. Hoskins (J. Amer. Chem. Soc., 1925, 47, 662— 
675).—Investigations have been carried out to obtain a satisfactory 
explanation of the fact that in presence of a large excess of barium 
over radium, sulphate ions precipitate radium sulphate although the 
solubility product is not exceeded (Lind, Underwood, and Whitte- 
more, A., 1918, ii, 144) and that barium sulphate will remove radium 
from radium-barium chloride solutions (Germann, A., 1922, ii, 16). 
The experimental method consists of a quantitative study of the 
reactions of a radium—barium chloride solution with (i) sulphuric 
acid and (ii) barium sulphate. The result of the addition of sul- 
phuric acid is considered as a co-precipitation, and the action of 
barium sulphate a replacement, the essential difference between the 
two being that for the latter only the surface of the added barium 
sulphate comes into equilibrium with the radium—barium chloride 
solution, whilst in the former case each crystal layer as it forms is in 
partition equilibrium with the particular concentration of solution 
momentarily existing. Since the solution has a decreasing radium- 
barium ratio as the precipitation proceeds, the crystals are not of 
uniform composition throughout their mass. Equations representing 
in a fairly satisfactory manner the replacement and co-precipitation 
data are put forward. The conditions under which crystal growth 
occurs have a great influence on the equilibrium. The possibility 
of applying the equations deduced to the phenomena of adsorption 
and fractional crystallisation is discussed. J. 8. C. 


Influence of a Third Substance on the Critical Solution 
Temperature of Phenol and Water. J. Duckett and W. H. 
PatTEeRSON (J. Physical Chem., 1925, 29, 295—303).—On cooling 
a mixture of 36-1% phenol in water turbidity sets in at 66-0°. The 
opalescence, which occurs just above this temperature, polarises 
light, and there is a critical change in the angle just before turbidity 
sets in. For substances which are soluble only in water, the mole- 
cular rise of the critical solution temperature shows the following 
order: Na>K>NH, and 8O,>hydrogen tartrate >Cl>Br>I= 
NO,, which is the same as the Hofmeister series except that the iodide 
ion is equal to, instead of greater than, the NO, ion. Substances 
soluble in phenol only do not give the same change of critical 
solution temperature for equimolecular concentrations. An 
optically active tartrate and the racemate have an identical effect. 
Curves are given showing the changes in viscosity and electrical 


conductivity in the region of the critical solution temperature. 
M. B. D. 


Adsorption of Vapours by Metallic Oxides: Its Bearing 
on the Catalysis of Ester Formation. J. N. Prarce and 
A. M. Atvarapo (J. Physical Chem., 1925, 29, 256—270).—Ob- 
servations on the adsorption of the vapours of water, ethyl alcohol, 
acetic acid, and ethyl acetate by aluminium and thorium oxides at 
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99-4° show that the only vapour which follows the adsorption 
isotherm is that of water. The adsorption of acetic acid vapour 
by aluminium oxide and of all four vapours by thorium oxide 
decreases with successive adsorptions and evacuations, and there 
seems to be a relation between the hydration of the oxide and its 
adsorbing power in these cases. The amount of adsorption is greatest 
for water and least for ethyl acetate. In the production of ethyl 
acetate by passing alcohol and acetic acid over a catalyst at 300° 
to 400°, the alcohol molecule is probably strongly adsorbed through 
the residual valencies of the hydroxyl group. The less highly 
attracted ethylidene group splits off and combines with the acid 
to form the ester. M. B. D. 


Adsorption of Butane by Silica Gel. W. A. Parrick and 
J.8. Lone (J. Physical Chem., 1925, 29, 336—343).—The adsorption 
of butane by silica gel has been measured at 0°, 30°, 40°, and 100°. 
The water content of the gel was varied from 0-03 to 3-77% ; maxi- 
mum activity and capacity were shown by a gel with 1-96% of water. 
The adsorption data lend support to the capillary theory of adsorp- 
tion (cf. A., 1920, ii, 417; 1922, ii, 262). M. B. D. 


Influence of Temperature on the Evolution of Gases from 
an ‘‘ Adsorber.’’ KR. Lorenz and E. Wiepsravuck (Z. anorg. 
Chem., 1924, 139, 324—332).—The composition of the gases evolved 
at different temperatures from active charcoal saturated at 0° in 
an atmosphere of carbon dioxide and hydrogen was determined. At 
lower temperatures, the less readily adsorbed hydrogen is evolved, 
being almost completely given off at a temperature below 125°, 
whereas the greater part of the carbon dioxide comes off between 
the latter temperature and 425°. The use of charcoal in separating 
or enriching such gaseous mixtures is discussed. A 


Adsorption Equilibria in Presence of Two Gases. R. 
Lorenz and E. WrepBravuck (Z. anorg. Chem., 1925, 143, 268— 
276).—Mixtures of carbon dioxide with hydrogen and with carbon 
monoxide behave similarly towards adsorbent charcoal, the pro- 
portion of carbon dioxide in the solid being much greater than in the 
gaseous phase; thus at 0° charcoal containing carbon dioxide and 
hydrogen in the proportion of 3: 1 is in equilibrium with a mixture 
of the gases containing only 5% of the former. With carbon 
dioxide and ethylene, the reverse is the case, the ratio of the former 
to the latter being lower in the adsorbent than in the gas mixture 
at equilibrium. Measurements of the adsorption of pure gases at 
varying pressures show that the adsorption of one gas is diminished 
in presence of another to an extent dependent on the degree to which 
the second is adsorbed. 8. I. L. 


Adsorption from Solution by Silica in Varying Degrees 
of Dispersivity. D. C. Jonzs (J. Physical Chem., 1925, 29, 
326—335).—The adsorption of acetic acid from its solution in 
gasoline [petrol] at 27° by silica has been studied, using powdered 
quartz, precipitated silica, and silica gel containing 6-2%, 3-4%, 
and 1% of water, respectively. Maximum adsorption was found to 
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occur with a silica gel containing 1% of water which had been 
heated at 680° in a stream of dry air for 18 hours. M. B. D. 


Adsorption of Acids by Purified Silica. J. N. MUKHERJEE 
(Nature, 1925, 115, 497).—Pure hydrated silica prepared from silicon 
tetrachloride, when partly dehydrated in air at the ordinary tem- 
perature, exhibits a marked increase in its capacity to adsorb acids 
(cf. this vol., i, 488), but the adsorptive power greatly diminishes 
if the silica is ignited. A. A. E. 


Action of Silica on Electrolytes. A. F. Josepn (Nature, 
1925, 115, 460; cf. Mukherjee, this vol., i, 488).—Polemical and 
explanatory (cf. T., 1923, 123, 2027). A. A. E. 


Cryoscopic Method for Adsorption. H. L. RicHarpson 
and P. W. Rosertson (J. Chem. Soc., 1925, 127, 553—556).—The 
adsorption by activated animal charcoal of a number of organic 
substances from aqueous solution has been determined by freezing- 
point measurements. For the compounds examined, the value of n 
in Freundlich’s equation C,=KC," lies between 1-45 and 4-8, thus 
varying round the mean value of 3 obtained by Freundlich. There 
is no apparent connexion between 7 and the relative adsorbability 
C,/C,. With solutions of methyl alcohol, stearic acid, methyl 
succinate, water, benzene, and more complex substances in phenol, 
no adsorption takes place. This is in agreement with the generally 
recognised fact that compounds such as phenol which are readily 


adsorbed prevent adsorption when employed as solvents. 
A. E. M. 


Adsorption of Electrolytes on Charcoal. I. M. KoLrHorr 
(Proc. K. Akad. Wetensch. Amsterdam, 1924, 27, 742—749).—The 
view is expressed that molecular adsorption of electrolytes takes 
place on charcoal. To test this, very pure charcoal, containing 
0-08°% of ash, was used, in order to exclude adsorption effects due to 
chemical reaction. Hydrochloric acid was almost entirely adsorbed 
as such, and there was no chemical adsorption. The molecularly 
adsorbed acid could not be completely removed by washing with 
water. Bases, e.g., sodium and barium hydroxides, were also 
strongly adsorbed, but salts less readily. A marked “ hydrolytic ” 
adsorption was not observed. In the adsorption of the strongly 
hydrolysed sodium salt of veronal, the hydroxyl-ion concentration 
of the solution was much reduced after the adsorption, owing to the 
simultaneous adsorption of the salt itself and of the sodium hydr- 
oxide liberated by hydrolysis. Neutral salts were found to increase 
considerably the adsorbability of strong acids and sodium hydroxide, 
but to have no influence on non-electrolytes. Strong electrolytes 
are almost completely removed from charcoal by the capillary- 
active substances phenol and, to a smaller extent, amyl alcohol. 
In the case of impure charcoal, molecular and ionic adsorption occur 
simultaneously, and in order to study the adsorption of ions alone, 
the addition of some capillary-active substance is necessary to 
prevent molecular adsorption. L. L. B. 
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Absorption of Catalytically Poisonous Metals by Platinum. 
I. Absorption of Lead and Mercury. E. B. Maxtep (J. 
Chem. Soc., 1925, 127, 73—77).—Lead and mercury ions have been 
previously shown to exert a poisoning effect on the catalysis of 
hydrogen peroxide decomposition by platinum-black (T., 1921, 119, 
225; 1922, 121, 1760). A suspension of platinum was added to a 
solution of a lead or mercury salt of known concentration, and the 
mixture agitated and left over-night at 20°. A portion of the clear 
solution was then analysed by determining its inhibiting effect on 
the activity of a standard catalyst for the decomposition of hydrogen 
peroxide. By this means small fractions of 1 mg. of lead or mercury 
can be determined with considerable accuracy. When either the 
initial or final concentration of metallic ion in solution is plotted 
against the amount adsorbed, a straight line is obtained, but when 
the saturation point is nearly reached there is a rather abrupt change 
and the graph then runs parallel to the axis of concentration of 
solution. Similar curves are obtained when the poisoning action 
is plotted against the concentration of the solution, but it has not 
yet been determined whether the change in direction in this case 
occurs at the point of incipient saturation or not. The behaviour 
observed seems to support the view that the poisoning is caused by 
the saturation of the free valency forces on the surface lattice of the 
platinum by lead or mercury, so that they are no longer available 
for the adsorption of, or association with, a potentially reactive 
system. M. S. B. 


Mechanism of the Adsorption of Ions. R. AUDUBERT and 
[Mxixe.] M. Quintin (Compt. rend., 1925, 180, 513—515).—The 
adsorption of ions by the walls of a vessel depends essentially on 
the osmotic pressure of the solution and on the electrostatic forces 
between the ions and the vessel, and not on any chemical interaction 
between the latter. The cations of the electrolyte diffuse into the 
electric field of the double layer surrounding the walls of the vessel 
and become adsorbed on the surface when their electrical pressure 
in the adsorbed portion is equal to their osmotic pressure in the 
solution and the electrostatic attraction. Assuming van der Waals’ 
equation to apply to the solution, a quantitative expression for the 
density of the fixed ionic charge is deduced and broadly verified by 
measurements of the variation of charge in suspensions of mastic, 
gum arabic, and gelatin. J.W.B 


Comparative Adsorption of some Organic Acids and their 
Sodium Salts. C. Fromacrot and R. WurRMsER (Compt. rend., 
1924, 179, 972—974).—The adsorption of formic, acetic, propionic, 
oxalic, succinic, citric, and pyruvic acids by carbon when compared 
with the adsorption of the corresponding sodium salts shows that 
there is no simple relation between the adsorption and the ionisation 
constants of the acids. In the case of the acids, adsorption increases 
with the number of carboxyl groups and the salts are always less 
adsorbed than the corresponding acids. There are, however, great 
differences between the amounts of acid and salt which are adsorbed. 


H. J. E. 
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Electro-osmotic Experiments on Intensity of Adsorption 
of a Constituent Ion by an Insoluble Salt. I. J.N. MUKHERJEE 
and H. L. Ray (J. Indian Chem. Soc., 1924, 1, 173—188).—The 
adsorption of ions by carefully washed, precipitated lead chromate 
is studied by an electro-osmotic method with a view to a decision 
between the hypotheses, (1) that the adsorbed ions replace those of 
the same sign in the crystal lattice, thus leaving the crystal and its 
surface electrically neutral (Paneth, A., 1915, ii, 205), and (2) that 
they are adsorbed on the surface with or without exchange of ions, — 
the surface thus becoming electrically charged (Mukherjee, A., 1922, 
ii, 198, 689). A well-digested precipitate of pure lead chromate is 
shown to be negatively charged in contact with water, this being 
due, probably, to the adsorption of chromate ions or, alternatively, 
to the adsorption of hydroxyl ions from the water. The velocity 
of electrical-osmosis is measured, under exactly similar experi- 
mental conditions, when the lead chromate is in contact with 
solutions of potassium chromate, iodate, nitrate, iodide, sulphate, 
and chloride, lead nitrate, barium chloride, and calcium chloride 
of concentrations varying between N’/15,000 and N/250. The 
order of adsorbability of the cations is Pb” 
whilst with a constant cation, K’, the order of adsorption of the 
anions is that given above. The constituent ions of a precipitate 
are very strongly adsorbed by it, those of lead being so largely 
adsorbed as to reverse the charge at a concentration of N/2000. 
These observations cannot be explained on the type of adsorption 
assumed by Paneth (loc. cit.). The suggestion that there is a 
parallelism between the intensity of adsorption of the anion and the 
solubility of the salt of the adsorbed ion with opposite sign in the 
precipitate (Fajans and Beckerath, A., 1921, ii, 386) is not tenable, 
since the nitrate is more strongly adsorbed than the iodide or 
sulphate, whereas the order of increasing solubility of the lead salts 
is CrO,” <IO,’<I’, <Cl’<NO,’. J. W. B. 


Occlusion of Magnesium [Oxalate] by Calcium Oxalate. 
M. LemMarcHANnD (Compt. rend., 1925, 180, 745—748; cf. Richards, 
McCaffrey, and Bisbee, A., 1901, ii, 624; Korte, T., 1905, 87, 1508; 
Murmann, Monatsh., 1911, 32. 105: Kallanauer and Preller, 
Chem.-Zig., 1914, 38, 249; Canals, A., 1921, ii, 349).—The results 
of previous workers are shown to be affected by the tendency of 
magnesium oxalate to form supersaturated solutions, from which 
it is slowly deposited. Analysis of the precipitates obtained when 
calcium oxalate is precipitated from solutions, unsaturated, satu- 
rated, and supersaturated with regard to magnesium oxalate, 
shows that the apparent occlusion is the sum of two effects, the 
real occlusion, which is slight, and the slow deposition of magnesium 
oxalate from the supersaturated solution, which is mainly responsible 
for the presence of magnesium in the precipitate. 8. C. 


Adsorption. S. Liepatorr (Kolloid-Z., 1925, 36, 148—157).— 
A cellulose preparation with a low ash content was found to adsorb 
potassium, sodium, and barium hydroxides in the approximate 
ratio 1: 1:2. The adsorption of potassium hydroxide was revers- 
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ible and could be represented equally well by the Freundlich 
equation or by a distribution formula. In the more concentrated 
solutions, irregularities were introduced by the swelling and struc- 
tural changes of the cellulose. Addition of salts to the hydroxides 
reduced both the adsorption and the swelling, which are supposed 
to be closely connected. Adsorption is regarded as a chemical 
change involving hydrolysis. EK. M. C. 


Adsorption. IX. Influence of Various Substances and 
Importance of the Adsorption of Anions in the Coagulation 
of Arsenious and Antimonious Sulphide Sols. 8S. GosH and 
N. R. Duar (Kolloid-Z., 1925, 36, 129—137).—Dilution of arsenious 
and antimonious sulphide sols reduces the amounts of bi- and 
ter-valent cations required for flocculation, but increases the amounts 
of univalent cations. The presence of arsenious acid increases the 
flocculating power of univalent cations. Hydrogen sulphide 
reduces the flocculating powers of univalent cations, but increases 
those of cations of higher valency. The anomalous behaviour of 
the sols towards univalent cations on dilution is ascribed to 
hydrolysis, and to the peptising effect of the hydrogen sulphide 
being greater than the flocculating effect of the arsenious acid. 
Heating increases the stability of arsenious sulphide sol and decreases 
that of antimonious sulphide sol towards uni- and bi-valent cations. 
Both sols become less stable on ageing. The salt concentration for 
flocculation increases with the valency of the anion. _E. M. C. 


- Distribution of Hydrogen Ions between Gelatin and Water. 
I. I. SHuxorr and S. A. SrscHouKAREFF (J. Physical Chem., 1925, 
29, 285—294).—When hydrochloric acid is titrated with sodium 
hydroxide in the presence of commercial gelatin, a hydrogen elec- 
trode showed that the titration curves meet at a point corresponding 
with pz 5-6. It is suggested that gelatin is a mixture of two 
substances with different isoelectric points. The decreased amount 
of sodium hydroxide required to produce a given pg value between 
3-5 and 5-6 is proportional to the amount of gelatin in solution. 
Similarly, the increased amount of sodium hydroxide required to 
produce a given py value between 5-6 and 10-5 is proportional to 
the amount of gelatin present. Hence, for a definite py value, the 
number of hydrogen or hydroxyl ions bound by | g. of gelatin is 
constant and independent of the concentration of the —_— — 


Surface Tension, Surface Energy, and the Surface Layer. 
I. A. M. Wrtttams (Mem. Manchester Phil. Soc., 1924, 68, 
1—11).—The change in volume which occurs in the transference of 
a substance from the liquid phase to the surface layer makes it 
necessary to amplify the usual expression for the surface energy of a 
liquid. The alteration is, however, only of importance at temper- 
atures near to the critical point. It is shown that the surface layer 
of a liquid, if normally unimolecular at the ordinary temperature, 
does not become 2 mols. thick until quite close to the critical point, 
where it increases rapidly. 
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Surface Tensions of Aqueous Solutions of Various Organic 
Compounds. P. R. Epwarps (J. Chem. Soc., 1925, 127, 744— 
747).—The surface tensions of aqueous solutions of amyl alcohol, 
menthol, camphor, thymol, and p-toluidine have been measured by 
a capillary rise method at 15—18°. In all cases, the surface tension 
tends to approach a constant value with increasing concentration. 
The lowering of the surface tension is comparable with that produced 
by most active colloids, although the substances are crystalloids. 
Data for aqueous solutions of other organic substances are given; 
in all cases, the relative lowering produced is in accordance with the 
Harkins-Langmuir theory of “polar” molecules and _ surface 
tension. A. E. M. 


Force of Adhesion between Metal Surfaces. IV. Syn- 
thetic Metal Structures. F. SaAvERWALD and E. JAENICHEN 
(Z. Elektrochem., 1925, 31, 18—24; cf. A., 1922, ii, 746).—Investi- 
gations on the effect of pressure, temperature, and duration of 
heating on the strength and density of test pieces made of iron, 
copper, and nickel powders show that the force of adhesion increases 
with temperature, but that at high temperatures a decrease occurs 
owing to a crystallisation process. The tensile strength depends 
on the degree of compression and on the size of the original powder 
grains. Powders composed of two metals gave strengths of the 
same order of magnitude as those for pure metal powders. The 
force of adhesion of test pieces of Acheson graphite and carbides 
was very small. M. B. D. 


Measurement of the Surface Tension of Molten Glass. 
A. LACRENIER and P. Gi~arD (Bull. Soc. chim. Belg., 1925, 34, 27— 
34).—The effects of various constituents on the surface tension of 
molten glass is determined by the authors’ “‘ drop” method (cf. 
ibid., 1924, 33, 119). The surface tension is increased in soda— 
silica glasses when the proportion of calcium is increased, when 
calcium is replaced by aluminium, or partly by barium or mag- 
nesium; it is decreased when the proportion of silica is reduced, 
when the proportion of sodium is increased, when the sodium is 
replaced either wholly or partly by potassium, and by the addition 
of sodium sulphate or boric acid. The increase of sodium relative 
to calcium causes a linear reduction in the surface tension. The 
results do not agree with those of Quincke, and the relative accuracy 
of the two methods is criticised. By means of comparative experi- 
ments, it is shown that the diameter of the tube used to produce the 
drops has practically no effect on the results. J. W. B. 


Surface Tension of Dilute Electrolytes. C. Wacner (Physi- 
kal. Z., 1924, 25, 474)—From a consideration of the potential 
at. the interface of two dielectrics and the consequent change in 
concentration at the surface of an electrolyte a general expression 
is deduced for the change in the surface tension of an electrolyte 
in its dependence on the concentration. Good agreement is found 
between the values predicted by theory and those observed by 
Heydweiller (Ann. Physik, 1910, [iv], 33, 145) for aqueous solutions 
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of sodium, potassium, and ammonium chlorides, sodium and 
potassium nitrates. R. W. L. 


Surface Concentration of Gelatin at a Liquid-Gas Inter- 
face as Indicated by the Change in Surface Tension. J. M. 
JoHun (J. Physical Chem., 1925, 29, 271—284).—The surface 
- tension of gelatin rendered ash-free by the method of Knaggs, 
Manning, and Schryver (A., 1923, i, 1144) has been determined by 
the capillary rise and the drop-weight method at 40°. The solutions 
show a gradual decrease in surface tension with time. For a given 
interval after the formation of the surface, the surface tension of a 
1% solution shows a minimum at the isoelectric point px 4-7. 

M. B. D. 


Hollow Channels Opening on to the Surface of Metals. 
G. TAMMANN and H. BREDEMEIER (Z. anorg. Chem., 1925, 142, 54— 
60).—A method is described for determining the volume of channels 
which open on to the surface of metals. The metal is immersed in 
a 20% solution of potassium eosin and is subjected to a pressure 
such that the air in the channels is completely dissolved, its place 
being taken by solution. The absorbed solution is subsequently 
expelled and its volume and hence the volume of the channels 
determined colorimetrically. A variation of the method consists 
of using water instead of dye solution, expelling it by heating, and 
absorbing in a weighed calcium chloride tube, but this involves 
complications in cases where the metal decomposes water on heating. 
The application of the method to zinc, copper, brass, iron, and 
bismuth, and the influence of annealing, cold working, polishing, 
and, in the case of brass and iron, composition are described. As 
was expected, by far the lowest result is given by bismuth, which 
expands on solidifying. 


Behaviour of Crystals and Lenses of Fats on the Surface 
of Water. A. P. Cary and E. K. Ripeau (Nature, 1925, 115, 
457—458).—Solid fatty acids and esters spread on water surfaces 
until the surface tension of the water falls to a definite equilibrium 
value, but the rate of spreading is slower than for liquids. A 
diagram is given for stearic acid in which the two-dimensional 
pressure of the equilibrium between crystals and liquid lenses and 
the condensed and expanded types of surface films is plotted as a 
function of the temperature. The latent heat of fusion of stearic 
acid is computed to be 12700 cals. A. A. E. 


Deviations from van’t Hoff’s Law. W. SwiENnTOSLAWSKI 
(Bull. Soc. chim., 1925, [iv], 37, 263—271).—The osmotic pressure, 
P, of a solution may be approximately expressed by the equation : 
P=aznRT (cf. A., 1923, ii, 546), where x represents the deviation 
from Raoult’s law. The deviation from van’t Hoff’s law is positive 
when the molecular volume of the dissolved substance is greater 
than that of the solvent. When these volumes are practically 
equal, the solutions obey the law, provided n/(n+N)<0-02. For 
most electrolytes, z is approximately unity, so that the deviations 
from van’t Hoff’s law are not large. 
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So-called ‘‘Metal Ammoniums.’’ Vapour Pressure of 
Solutions of Lithium in Liquid Ammonia. C. A. Kraus and 
W. C. JoHnson (J. Amer. Chem. Soc., 1925, 47, 725—731).—The 
vapour pressures of solutions of lithium in liquid ammonia at 
—39-4° have been investigated from the saturation point (3-61 
mols. of ammonia per atom of lithium) to a concentration of 60 
mols. of ammonia per atom of lithium. The pressure rises rapidly 
with increasing dilution and then more slowly until the region of 
two liquid phases is reached, when the pressure remains constant at 
540 mm. (v. p. of pure ammonia 555 mm.). The curve is continuous 
and no indication is found of the abnormalities recorded by Benoit 
(A., 1923, ii, 635). There is no evidence of the formation of com- 
pounds of the alkali metals with ammonia of the ammonium type. 


8. C. 


Spectrographic Study of the Formation of Complexes in 
Aqueous Solution. P. Josp (Compt. rend., 1925, 180, 928— 
930).—The existence of complexes in aqueous solution is indicated 
by the absorption spectra. The method may be used to determine 
the formula and stability of the complexes. J.8.C. 


Method of Determining the Presence or Absence of Com- 
plex Salts or Ions in Dilute Aqueous Solution. H. W. 
Patrerson and J. Duckett (J. Chem. Soc., 1925, 127, 624—628).— 
Determinations have been made of the elevations of the critical 
solution temperature for water and phenol, on the addition of single 
salts and pairs of salts. An additive elevation of critical solution 
temperature with increasing concentration of the salt pair is 
regarded as indicating no complex formation. Deviations from 
additivity are attributed to complex formation, the magnitude of the 
deviation affording a measure of the amount of complex formation. 
Potash alum and iron alum show indieation of the existence of alum 
molecules only at concentrations greater than 7—8 molar. Definite 
complex formation is indicated in the case of mixtures of potassium 
iodide with mercuric iodide and cadmium iodide. A. E. M. 


Viscosity of Rubidium Hydroxide Solutions. R. FRICKE 
(Z. anorg. Chem., 1924, 139, 419—420).—Measurements of the 
viscosity of solutions of rubidium hydroxide through the concen- 
tration range 0-09—1-0N show that this is smaller than that of 
potassium hydroxide solutions. This is attributed to the smaller 
degree of hydration of the rubidium ion. 


Theory of Brownian Movement. F. ZEILINGER (Ann. 
Physik, 1924, [iv], 75, 403—425)—The theory of the Brownian 
movement has been applied to the discussion of the reflexion, or 
condensation and subsequent evaporation, of particles at a boundary 
surface. 


Nephelometry. H. Kiernmann (Kolloid-Z., 1925, 36, 168— 
174; cf. A., 1920, ii, 634; 1921, ii, 56)—The failures of other 
workers to obtain a simple linear relationship between turbidity 
and concentration are ascribed to defects in the optical arrangements 
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employed. An accuracy of 0-:3—0-5% can be obtained with the 
author’s nephelometer, provided that the solutions are uniform 
and within suitable limits, that the turbidities compared are within 
the range 1 : 4, and that the solutions have equal degrees of disper- 
sion. A systematic exploration of the turbidity—concentration 
relationships is a necessary preliminary to nephelometric analysis. 
A new micronephelometer and a standard of turbidity are described 
(cf. A., 1923, ii, 429). E. M. C. 


Jelly State of Matter. I. P. P. von Wermarn (Kolloid-Z., 
1925, 36, 175—176).—Disperse systems of salts of fatty acids in 
dry toluene change gradually from typical elastic transparent 
jellies into flocculent precipitates. The formation of a jelly is 
regarded as an extreme case of crystallisation. E. M. C. 


Colloidal Sugar. II. P. P. von Wermarn (Kolloid-Z., 19235, 
36, 176—177; cf. this vol., ii, 290).—A dispersoid solution of sugar 
prepared by pouring an acetone solution into an aromatic hydro- 
carbon was stable for a month with dextrose, a week with sucrose, 
and 10 minutes with lactose. The solutions exhibit polychromatic 
phenomena (cf. following abstract). 


Disperse Systems, giving all the Spectrum Colours in 
Order on Temperature Changes. P. P. von Wermarn 
(Kolloid-Z., 1925, 36, 177—178).—The disperse system prepared by 
heating glycerol with a solution of caoutchouc in xylene exhibits 
a continuous colour change covering the whole of the spectrum 
when the temperature is raised or lowered. K. M.C. 


General Colloid Chemistry. XIII. Analysis and Con- 
stitution of Silver Sols. III. E. Frrep and W. Pautt (Kolloid- 
Z., 1925, 36, 138—148; cf. A., 1923, ii, 636)—The silver sol pre- 
pared by the reduction of ammoniacal silver chloride by hydrazine 
hydrate is shown to contain the ammonium ion. On prolonged 
dialysis the electrical conductivity passes through a minimum 
value. The subsequent increase in conductivity is ascribed to the 
replacement of ammonium by hydrogen ion with the formation 
of an “ acidoid.”’ Direct measurements of the mobility agree with 
those calculated from the equivalent ionic mobility. The critical 
value for flocculation by aluminium sulphate corresponds with a 
concentration 6-410°N of ammonium ions in the sol. On the 
addition of increasing quantities of aluminium sulphate, the 
mobility decreases regularly, and only a single flocculation zone is 
given. Sols treated with sodium carbonate show with aluminium 
sulphate a reversal of the electrical charge and a series of flocculation 
zones. The sol is represented as of.the type (AgCl,)’NH,°, with a 
little Ag(NH,),Cl,’NH,’. KE. M. C. 


Preparation and Properties of Silicic Acid Gel. H. A. 
Fetts and J. B. Firts (J. Physical Chem., 1925, 29, 241—248).— 
The time of setting of silicic acid gel, prepared from sodium silicate 
and hydrochloric acid, has been determined. In acid solutions, 
the quickest set is obtained with concentrated acid, and the 
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time increases as the acid concentration is decreased until, in the 
vicinity of the neutralisation point, it becomes very indefinite. In 
alkaline solutions a slight alkalinity produces an immediate set 
and the time of setting increases with the hydroxyl-ion concen- 
tration. Under certain conditions, two gels are obtained, the first 
of which is cloudy, whilst the second is a very clear gel. The con- 
centration of sodium chloride and the degree of hydration are much 
greater in the last-formed gel. The removal of sodium chloride 
from the gel after heating does not materially alter its sorptive 
capacity for water. M. B. D. 


Preparation and Properties of some Protected Silver Sols. 
I. D. Gararp and G. E. DuckErs (J. Amer. Chem. Soc., 1925, 47, 
692—696).—Reversible silver sols have been prepared by reduction 
with dextrose or formaldehyde, agar-agar, dextrin, or gum arabic 
being used as protecting agent. The sols protected with gum 
arabic are stable within wide concentration limits and in the presence 
of relatively large concentrations of electrolytes. They react with 
the chlorides of antimony, bismuth, gold, mercury, and copper to 
give other sols, the rate of the reaction with copper chloride furnish- 
ing a measure of the extent of the protection. The bactericidal 
activity of a sol protected with agar-agar or gum arabic is of the 


same order as the commercial preparations protected with protein. 
J.8.C. 


Isoelectric Points of Gliadin and Glutenin. E. L. TacuE 
(J. Amer. Chem. Soc., 1925, 47, 418—422).—The isoelectric points 
of gliadin and glutenin, obtained from gluten by successive extraction 
with 70% alcohol and ether, respectively, were determined by finding 
a mixture of 0-01M-solutions of primary and secondary sodium 
phosphates, the pg of which is not changed by the addition of the 
protein. The values are pg=6-5 and py=7-0, respectively. 
B., 1925, 295.] F. G. W. 

Lyophilic Colloids and Poiseuille’s Law. H. R. Kruyt 
and C. Roprnson (Proc. K. Akad. Wetensch. Amst., 1924, 27, 886— 
891).—The question as to whether lyophilic sols possess a real 
viscosity or whether they behave like elastic bodies is discussed. 
Freundlich and Schalek (this vol., ii, 112) have stated that sols 
investigated by them deviate from Poiseuille’s law. To test this, 
the Hess viscosimeter, specially modified for the purpose, has been 
used to investigate gelatin sols at temperatures above and below 
that at which gelation begins, with the result that Poiseuille’s law 
is found to hold exactly at 40° and 30°, whilst at 23° the expected 
deviations occur. The contention of Freundlich and others, that 
viscosity measurements on colloids should not be made with the 
Ostwald viscosimeter, but with the Couette or Hess apparatus, is 
criticised. From a review of previous work the authors conclude 
that sols consisting only of primary particles always follow Poiseu- 
ille’s law, but that deviations occur when the primary particles 
have united to form aggregates either by temperature gelation or 
electrolytic coagulation. The theoretical bearing of this is briefly 
discussed. L. L. B. 
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Velocity Function of the Viscosity of Disperse Systems. II. 
W. Ostwatp (Kolloid-Z., 1925, 36, 157—167; cf. this vol., ii, 291). 
—The equation »=kp".t, where 7 is the viscosity, p the pressure, 
t the time, and k& and » are constants, is applied to measurements 
of the viscosity of disperse systems by the Hess and Couette methods. 
Results with the Hess apparatus may be fitted with an accuracy of 
1—2%, whilst those obtained with the Couette apparatus agree 
within the limits of the rather large errors involved. Attention 
is directed to certain sources of error in the Hess apparatus, especially 
for very small pressures. Ostwald’s capillary viscosimeter, with 
lengthened arms or in conjunction with a manometer, is the most 
suitable for measuring the velocity function, or the structural 
viscosity, of colloidal systems. E. M. C. 


Gel Replacement. A New Aspect of Metasomatism. W. 
LinpGrREN (Proc. Nat. Acad. Sci., 1925, 144, 5—11).—A paper of 
geological interest in which consideration is given to gel replacement 
as a factor in the transformation of minerals. These are decomposed 
and partly dissolved by aqueous sol solutions which move in 
subterranean interstices of capillary dimensions, coagulation 
resulting when the conditions are favourable. J.8.C. 


Action of Bile Salts on Gelatin. G. V. SruckertT (Anal. 
Asoc. Quim. Argentina, 1924, 11,'352—364).—The effects produced 
by different bile salts on gelatin gels include liquefaction, periodic 
formations analogous to the Liesegang phenomenon, and _ the 
formation of gaseous spaces. G. W. R. 


Effect of Neutral Salts on Gelatin. I. Swelling Action 
of Neutral Salts and the Value of the Hofmeister Series. 
KE. Stiasny and S. R. D. Gupta (Collegium, 1925, 13—23).—Comn- 
mercial gelatin containing 2°, of ash and having py 5-9 was rendered 
ash-free by washing in a buffer solution of pg 4:7 until the py had 
been reduced to 4-7 and then in cold distilled water until free from 
the salts in the buffer. The product contained 0-015—0-027%, of 
ash and had pg 4:7—5-08. The specific rotation was 1-85 for a 1% 
solution. Small quantities of this ash-free gelatin were treated 
with solutions of sodium chloride, thiocyanate, chlorate, and nitrate 
of different strengths (NV /50—2N) for 2 hours, 24 hours, and 6 days, 
and the swelling was measured by the increase in volume of the 
gelatin. The volume of the swollen gelatin, the py of the salt 
solution before and after use, and the py of the gelatin were deter- 
mined in each case. The swelling was in accordance with the 
Hofmeister series, decreasing in the following order CNS>NO,> 
ClO,>Cl>SO,, and was not proportional to the pa value. The 
neutral salt effect outweighs the ordinary acid swelling effect, but 
the swelling is influenced by the pg. The Hofmeister anion effect 
cannot be denied, but Loeb’s view that swelling is due to potential 
differences only is erroneous, since the amount of swelling is not 
proportional to the differences in pg in the jelly and its surrounding 
solution. D. W. 
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Effect of Neutral Salts on Gelatin. II. Their Dispersive 
Effect. E. Sriasny, 8S. R. D. Gupta, and P. TressEr (Collegium, 
1925, 23—36).—Observations on ultra-filtration, specific rotation, 
viscosity, dialysis, turbidity, protective colloid action, and the 
delicacy of the tannin precipitation test are recorded which show 
that neutral salts increase the dispersivity of the gelatin. Thio- 
cyanates have the greatest effect and for other salts a series is 
obtained which agrees with the Hofmeister series. Sodium 
sulphate appears to decrease the dispersion of the gelatin particles. 
It is uncertain whether the gelatin aggregates are actually dispersed 


or whether the gelatin is decomposed into simpler protein complexes. 
D. W. 


Protective Action of Soaps on Zsigmondy'’s Gold Sols. 
B. PAPACONSTANTINOU (J. Physical Chem., 1925, 29, 319—322).— 
At the ordinary temperature the greatest protective action is shown 
by sodium and potassium linoleates. In decreasing order follow 
the oleates, palmitates, stearates, myristates, and laurates. With 
the exception of the linoleates, all the soaps exert a greater protective 
action at higher temperatures. There is no appreciable difference 


between the protective action of the sodium and potassium salts. 
M. B. D. 


Protective Action’ of Soaps on Arsenious Sulphide Sols. 
B. Papaconstantinou (J. Physical Chem., 1925, 29, 323—325; 
cf. preceding abstract).—With arsenious sulphide sols, the protective 
effect of the different soaps varies within narrower limits than is the 
case with gold sols. The protective action is increased by a rise in 
temperature except in the case of linoleates, which have a greater 
protective action at the ordinary temperature on both arsenious 
sulphide and gold sols. M. B. D. 


Flocculation of Colloidal Solutions. A. Bovutaric (Bull. 
Acad. Roy. Belge, 1924, [v], 10, 560—570).—The change produced 
by the introduction of an electrolyte into a colloidal solution 
may be followed by measuring the coefficient of absorption of 
the solution for a definite ray by means of the Féry spectro- 
photometer. For an arsenic trisulphide sol containing potassium 
chloride, a guttapercha suspension containing sulphuric acid, a 
ferric hydroxide sol containing potassium hydroxide, etc., the 
absorption coefficient increases at first rapidly but with continually 
diminishing speed until a limiting value is approached. The 
liquid in its final state is comparable with an unstable jelly which, 
if kept still, persists for some time, but gives rise to a flocculent 
deposit when subjected to very slight disturbances. The speed of 
flocculation may also be followed by the spectrophotometric method, 
and observations show that, in all the cases studied, flocks appear 
before the solution attains its limiting opacity and before the 
granules assume their maximum size. The above results are in 
agreement with Spring’s hypothesis that the evolution of a sol 
treated with an electrolyte leads to the formation of an unstable 
system consisting of a kind of jelly which is ruptured by agitation, 
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with separation of particles, these remaining suspended in the inter- 


Coagulation of Hydrosols by Mixtures of Electrolytes and 
Ionic Antagonism. J. N. MUKHERJEE and B. N. Guosu (J. 
Indian Chem. Soc., 1925, 1, 213—224; cf. Weiser, A., 1922, ii, 262). 
—The influence of various anions on the coagulation of hydrosols of 
arsenious sulphide by mixed electrolytes has been studied. The 
coagulation concentrations of the following electrolytes, both alone 
and in pairs, are recorded: sodium benzoate, barium chloride, 
calcium bromide, calcium benzoate, magnesium chloride, barium 
benzoate, potassium chloride, lithium chloride, sodium chloride, 
sodium acetate, barium acetate, potassium trichloroacetate, ‘barium 
trichloroacetate, trichloroacetic acid, and potassium ferrocyanide. 
The effect of sodium benzoate and sodium acetate on the coagulation 
concentration of sodium chloride is to increase the concentration 
of cation required in the mixture, and since sodium acetate or 
benzoate has practically the same effect on sodium chloride as on 
barium chloride, this effect is equally pronounced both in cases 
where displacement of adsorption of one cation by another is or is 
not possible. It is suggested that the antagonistic effect observed 
(cf. Weiser, A., 1924, ii, 309) is due to the protecting effect of an 
initial rise in charge due either to a strong adsorption of an anion 
(e.g., with sodium benzoate) or a weak adsorption of a cation (e.., 
lithium chloride), cations with low coagulating power exhibiting 
the greatest antagonistic effect on the coagulating concentrations 
of other ions. Thus the influence of sodium benzoate on the metals 
of the alkalis and alkaline-earths is in the order, Mg>Ca> Ba and 
Li>Na>K, i.e., in the reverse order of their precipitating powers. 
The nature of these effects cannot be clearly understood until a 
simultaneous determination of the electric charge on the precipitate 
is made. J. W. 


Influence of Radiations on the Flocculation of Colloidal 
Solutions. A. Bovutaric and Y. Manrkre (Bull. | Acad. 
Roy. Belge, 1924, [v], 10, 571—577).—Neither red nor violet 
rays appear to exert any appreciable influence on the course or 
velocity of flocculation of colloidal solutions or suspensions by 
means of electrolytes. 


Electrical Conductivity and Coagulating Power of Acids 
and Bases. G. Rossi and M. ANDREANELLI (Gazzetta, 1925, 
55, 99—103).—The results of experiments on colloidal arsenic 
trisulphide, Congo-red, ferric oxide, and methyl-violet show the 
inaccuracy of the statement that solutions of acids (bases) of equal 
electrical conductivities exert the same coagulating action on a 
negative (positive) colloid (cf. Picton and Linder, T., 1895, 67, 
63; Hardy, A., 1900, ii, 396), the coagulating power depending 
on a number of different factors. Perrin’s modification of 
the above rule, according to which the coagulating power is 
similar for solutions containing equal numbers of hydrogen (or 
hydroxyl) ions (J. Chim. Physique, 1905, 3, 50) is valid only if the 
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coagulation is regarded solely as an electrical phenomenon (cf. 
Rossi, A., 1924, ii, 459). T. Ot. P. 


Connexion between the Dispersion Process and the Pro- 
duction of Chemical Compounds. P. P. von WeEIMARN 
(Kolloid-Z., 1925, 36, 175).—The possible existence of dynamic 
forms of hydrogen chloride and silica is discussed. E. M. C. 


Practical Results of the Theoretical Development of 
Chemistry. F. Haser (J. Franklin Inst., 1925, 199, 437—456). 


Influence of J. Willard Gibbs on the Science of Physical 
Chemistry. F.G. Donnan (J. Franklin Inst., 1925, 199, 457— 
483). 


Atomic Dissociation of Chlorine and Hydrogen. I. 
Dissociation of Chlorine. K. Wout (Z. Elektrochem., 1924, 
30, 36—46). The mean molecular heat of chlorine determined by 
the explosion method between 291° and 1335° Abs. was found to be 
6-83 cal. + 1:39. At any temperature up to 2000° Abs. the mole- 
cular heat is given approximately by the equation C = 4-963+ 
(Epy—Ey9,)/(7'—291), E being the Einstein function calculated for 
2-2 degrees of freedom = 90-2. The heat of dissociation of 1 mol. of 
chlorine at the absolute zero amounts to 57000+2000 cal. and at 
constant pressure can be calculated for any temperature by the 
expression = 57000+-2-9787 — E. 

The influence of temperature on the dissociation of chlorine is 
given by log Kp=—57000/4-5717+-1-5 log 7 —F/4-5717'+-1-366, p 
being expressed in atmospheres and F being the energy of atomic 
vibration. 


Influence of Valency Direction on the Dissociation Con- 
stants of Dibasic Acids. C. H. Spiers and J. F. THorpe (J. 
Chem. Soc., 1925, 127, 538—544).—The ionisation constants of 
various §-substituted glutaric acids indicate that the introduction 
of gem-groupings causes a large increase in the dissociation constant. 
For glutaric acid K=4-69 x 10-5, whilst for 88-dipropylglutaric acid 
K=33-9x105. Introduction of alkyl groups into various fatty 
acids has little influence on the ionisation constants. Similar 
results are produced by substitution in malonic and succinic acids— 
the larger the substituting groups up to a certain limit the greater 
the effect on the value of the dissociation constant, whilst gem- 
groups have a very marked effect. A. E. M. 


Water-gas Equilibrium. J. R. Partineton and W. G. 
(J. Soc. Chem. Ind., 1925, 44, 149—150r, 2427T).—The equi- 
librium constant K=[CO,].[H,]/[CO].[H,O] has been. calculated 
from the formula log K=—2125/7'+ 1-077 log T—0-0,8987'+- 
0-0,13372+-C derived by the application of Kirchhoff’s equation to 
the following values for the molecular heat at constant volume, 
Cv in cal./g.-mol., carbon dioxide 6-700+-0-0045t—0-0,1027?, 
hydrogen 4:850-+-0-0,7t, carbon monoxide 
water vapour 6-750—0-00119¢+-0-0;2347*. The value used for C 
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is —0-5425, which is the mean of the values obtained by Hahn, 
Allner, and Haber and Richardt between 959° and 1645° Abs. The 
calculated values for K are 0-630 (1000° Abs.), 0-943 (1100°), 1-31 
(1200°), 1-71 (1300°), 2-14 (1400°), 2-59 (1500°), 3-05 vane 3°50 
(1700°), 3-96 (1800° Abs.). F. B. 


Equilibrium in Systems of the Type Al,(SO,).-M’SO,- 
H,O. I. Aluminium Sulphate—Copper Sulphate—Water and 
Aluminium Sulphate-Manganous Sulphate-Water at 30°. 
R. M. Caven and T. C. Mrrcnety (J. Chem. Soc., 1925, 127, 527— 
531).—The former system shows no double salt formation. In the 
latter, the double salt Al,(SO,)3,MnS0O,,22H,0, identical with the 
mineral apjohnite, is formed. This bears no resemblance to the 
alums and should not be termed a “ pseudo-alum.” A. E. M. 


Buffer Mixtures Prepared without Standard Acid as Base. 
I. M. Kouruorr (J. Biol. Chem., 1925, 63, 135—141).—The com- 
position is recorded of mixtures of succinic acid and borax giving 
buffer solutions of pg 3-0—5-8 and of succinic acid and potassium 
dihydrogen phosphate covering the range py R. H. 


Influence of Solvent on the Equilibrium of Isomerides. 
H. VIxsEBOXSE (Annalen, 1925, 442, 306—308 ; cf. Smits, A., 
1915, ii, 750; 1917, ii, 232 ; Vixseboxse, A., 1921, ii, 179). —A reply 
to Dimroth (this vol., ii, 36). H. W. 


Aqueous Solutions of Carbamates and Carbonates. C. 
FAavuRHOLT WJ . Chim. physique, 1925, 22, 1—44).—Previous work 
(A., 1922, ii, 272) on the equilibrium ammonium carbamate —= 
ammonium carbonate is extended to the corresponding salts derived 
from methylamine, dimethylamine, and glycine. By methods 
similar to those used previously, the equilibrium constants and 
velocity coefficients of the reaction carbamate+ water — carbonate 
in buffer solutions of the free base and its chloride have been evalu- 
ated. The amounts of carbamate in the equilibrium mixtures at 
18° are very much higher for glycine and methylamine than for 
ammonia and dimethylamine. In strongly alkaline solution, the 
decomposition of the carbamate is practically complete. Measure- 
ments of the velocity of this decomposition were made for the above 
substances for various concentrations of carbamate and alkali. It 
is shown on theoretical grounds that in the above equilibria the 
state of the system is fixed by the concentration of the amine and the 
amine salt. These concentrations, together with the equilibrium 
constants, also determine the velocity with which equilibrium is 
attained in a given mixture. Values for the velocity coefficients 
calculated for various concentrations of amine and salt are in most 
cases in agreement with experimental values. 


Anomalous Behaviour of Strong Electrolytes. A. FRivoLp 
(Physikal. Z., 1924, 25, 465).—On the basis of the theory of 
Debye and Hiickel (A., 1923, ii, 459, 724; 1924, ii, 386) an expression 
is derived which connects the osmotic coefficient, 1.e., the variation of 
the diminution in vapour pressure from the classical value, with 
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the concentration of a solution whether strong or weak and with the 
dielectric constant of the solute. The form of this expression is such 
that as the concentration approaches zero a linear relation obtains 
between this coefficient and the square root of the molar concentra- 
tion of the solute. Previous data for aqueous solutions of sodium 
and potassium chlorides are shown to be in accordance with the 
predictions of the theory. New observations on b. p. elevation for 
dilute solutions of lithium chloride in methyl, ethyl, and propyl 
alcohols lead to values for the osmotic coefficient which vary with 
the molar concentration of lithium chloride in the manner pre- 
dicted by the theory. The divergence at higher concentrations 
is attributed to the solvation of the ions, of which the theory takes 
no account. A description is given of the technique employed in 
the work on lithium chloride. R. W. L. 


Activities of Strong Electrolytes. I. The Activity of 
Hydrochloric Acid derived from the Electromotive Force 
of Hydrogen-Silver Chloride Cells. G. ScatcHarp (J. Amer. 
Chem. Soc., 1925, 47, 641—648).—The F.M.F. of the cell Pt,H,| 
HCl,AgCl|Ag at 25° has been measured over a range of hydrochloric 
acid concentration 0-01—1-:5M. The activity coefficients of the 
ions have been calculated from these and from the earlier measure- 
ments of Linhart (A., 1919, ii, 444) and of Noyes and Ellis (A., 
1918, ii, 27). They are in good agreement with those calculated 
from the freezing-point measurements of Randall and Vanselow 
(this vol., ii, 33), and at low concentrations are in accordance with 
the limiting equation of Debye and Hiickel. J.S8.C. 


Activities of Strong Electrolytes. II. A Revision of the 
Activity Coefficients of Potassium, Sodium, and Lithium 
Chlorides, and Potassium Hydroxide. G. ScatcHarp (J. 
Amer. Chem. Soc., 1925, 47, 648—661).—The activity coefficients 
of the above electrolytes have been calculated from all the available 
measurements of electromotive force, freezing point, and vapour 
pressure, using the methods of Lewis and Randall (‘* Thermo- 
dynamics,” 1923, Chaps. 26—28), modified in accordance with 
the theory of Debye and Hiickel (A., 1923, ii, 459, 724). 

J.8.C. 


Activity Coefficient of Sodium Hydroxide in Aqueous 
Solution. H. S. Harnep (J. Amer. Chem. Soc., 1925, 47, 676— 
684)—The E.M.F. of cells of the type H,|NaOH(m,)|Na,Hg] 
NaOH(m,)|H,, where m, was varied from 0-005 to 3°0.M, m, remaini 
constant at 0-01, have been determined at 25°. From these, the 
activity coefficients of sodium hydroxide and the vapour pressures 
of the solutions have been calculated and compared with the corre" 
sponding values for potassium hydroxide, computed from the Z.M.F. 
data of Knobel (A., 1923, ii, 116), employing the corresponding 

tassium hydroxide cells. The activity coefficient of potassium 

ydroxide is greater than that of sodium hydroxide at concentrations 
above 0:05M. Both coefficients pass through a pronounced 
minimum value with increasing concentration. J.8.C. 
VOL. CXXVIII, ii. 15 
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Activity Coefficient of Sodium Hydroxide in Sodium 
Chloride Solutions. H.S. Harnep (J. Amer. Chem. Soc., 1925, 
47, 684—689).—The H.M.F. of cells of the type 

in which m, is 0-1 or 0-01./, and m varies over a considerable range, 
have been measured at 25°. The values are corrected for the activity 
of water in the solution and the activity coefficients of sodium 
hydroxide in the salt solutions calculated. The activity coefficients 
pass through minimum values with increasing concentration of the 
chloride. J.8.C. 


Activity Coefficient of Potassium Hydroxide in Potassium 
Chloride Solutions. H.S. Harnep (J. Amer. Chem. Soc., 1925, 
47, 689 692; cf. preceding abstract)—The activity coefficient of 
potassium hydroxide in 0-01 and 0-1M concentrations in potassium 
chloride solutions has been calculated from H.M.F. data for the 
corresponding potassium hydroxide—potassium chloride cells. As in 
the case of sodium hydroxide, the activity coefficient passes through 
a minimum value with increasing chloride concentration, the actual 
values being, however, greater. This behaviour is the reverse of 
that observed when the influence of the two chlorides on the activity 
coefficient of hydrochloric acid is investigated, the activity co- 
efficient being greater in the sodium chloride solutions. J.S8. C. 


Activities of Strong Electrolytes. III. The Use of the 
Flowing Junction to Study the Liquid Junction Potential 
between Dilute Hydrochloric Acid and Saturated Potassium 
Chloride Solutions; and the Revision of some Single 
Electrode Potentials. G. ScatoHarp (J. Amer. Chem. Soc., 
1925, 47, 696—709).—Measurements have been made of the 
E.M.F.’s of the cells of the type 
at 25° (c, 0-01—1-5M) using a flowing junction. On stopping the 
flow, the liquid junction potential changes by about 3-5 millivolts. 
For acid solutions more dilute than 0-1M, the results obtained 
confirm the conclusion that the saturated potassium chloride bridge 
gives a liquid junction potential independent of the acid concentra- 
tion, the absolute magnitude of which, using a flowing junction, is 
4-7 millivolts. The results accord with the postulates of MacInnes 
(A., 1919, ii, 385) regarding individual ion activities. The following 
are the most probable values for some single electrode potentials at 
25°, the potential difference between hydrogen at atmospheric 
pressure and hydrogen ion with an activity of one being considered 
as zero: Ag|AgCl(sat.)Cl—, —0-2222 volt ; Hg|HgCl(sat.)Cl—, —0-2692 
volt; saturated calomel electrode, flowing junction —0-2454 volt; 
decinormal calomel electrode, |KCl(sat.), flowing junction —0-3373 
volt; without liquid junction —0-3353 volt. J.8.C. 


Vapour-pressure Lowering of Aqueous Sulphuric Acid 
25°. A. GROLLMAN J. C. PY. FRAZER 
(J. Amer. Chem. Soc., 1925, 47, 712—717).—The vapour pressures of 
aqueous sulphuric acid solutions at 25° have been measured to a 
concentration 2:9M. The activity coefficients derived from these 


— 
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are in agreement with the activity coefficients calculated by Lewis 
and Randall (“‘ Thermodynamics,’ 1923, 354) from freezing points 
and #.M.F. measurements. The accuracy of Bronsted’s vapour- 
pressure measurements (A., 1910, ii, 112) is questioned. J.S. C. 


Activity Coefficients and Transference Numbers of the 
Alkaline-earth Chlorides. W. W. LucassEe (J. Amer. Chem. 
Soc., 1925, 47, 743—754).—The activity coefficients and transference 
numbers of the alkaline-earth chlorides have been derived from 
measurements of the H.M.F. of cells with and without liquid 
junctions. The cells investigated were Ag|AgCl|MCl,(c)|MHgz| 
MCI1,(0-01)|AgCl|Ag, and 
where M represents barium, strontium, and calcium. All measure- 
ments were made at 25°. The concentrations of strontium and 
calcium chlorides were varied from 0-01 to 3M, and that of the barium 
salt from 0-01 to 1-65. The values obtained for the cation trans- 
ference numbers agree with previously recorded data. J.8.C. 


Dissociation of Polyatomic Salts. N. Sasaxr (Z. anorg. 
Chem., 1924, 139, 387—393).—A mathematical discussion in the 
case of ferric chloride of the dependence of the concentration of the 
molecule and all its possible dissociation products on the total and 
on the anion and cation concentrations. m. 3 


The Method of Willard Gibbs in Chemical Thermo- 
dynamics. W. L. MILLER (Chem. Reviews, 1925, 1, 293—344). 


Equilibria in Systems in which the Phases are separated 
by a Semipermeable Membrane. I and II. F. A. H. 
SCHREINEMAKERS (Proc. K. Akad. Wetensch. Amst., 1924, 27, 
701—720).—The author considers systems in which the liquids 
(i) remain homogeneous and (ii) separate into conjugate pairs. 
The equilibria of isotonic liquids in binary and ternary systems are 
also discussed. L. L. B. 


Moving Boundaries and the Phase Rule. E. R. Smita 
(J. Amer. Chem. Soc., 1925, 47, 795—797).—Beattie’s (A., 1924, ii, 
838) derivation of the phase rule in its application to the equilibrium 
state of a system containing N components, P phases, and S surfaces 
at which electric potentials exist, F—N—P-+S-+2, F being the 
number of degrees of freedom, applies equally well to the equilibrium 
conditions attained in the determination of ionic mobilities by the 
moving boundary method. As an illustration, the determination of 
the mobility of the potassium ion in potassium chloride, by means 
of a moving boundary between solutions of lithium chloride and 
of potassium chloride, is considered. The restriction imposed 
on such a system is expressed by the relation C,;/Cx=T7i/T'x, where 
C denotes concentrations and 7 transference numbers. The 
number of independent variables is thus reduced from four to three. 
The mobility is constant with respect ‘to variations in potential 
gradient only when the above relation is satisfied (Smith and 
MacInnes, A., 1923, ii, 828; 1924, ii, 727). J.S. C. 

15—2 
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Dehydrating Power of Salts. N. Scnoort (Pharm. Week- 
blad, 1925, 62, 276—280; cf. Scheringa, this vol., ii, 296).—Since 
salts may form solid hydrates, as well as saturated solutions, account 
should be taken of the “wet” and “dry” hygroscopicity. 
Scheringa’s conclusion that salts are more deliquescent at higher 
temperature is not aways true—sodium nitrate may be left exposed 
in summer, but must be protected in winter, the relative vapour 
pressure being 0°78 at 0° and 0-70 at 38°. The humidity of the 
air must be considered in each case. 8. I. L. 


Dissociation of Lead Carbonate. M. CENTNERSZWER, G. 
Fak, and A. Awersucn (Z. physikal. Chem., 1925, 115, 29—53; 
cf. Colson, A., 1905, ii, 304; 1909, ii, 400; Brill, A., 1907, ii, 233).— 
The dissociation pressures of normal lead carbonate and of its 
decomposition products have been measured by dynamic and static 
methods previously described (Centnerszwer and Andrusov, A., 
1924, ii, 655). Under a pressure of 760 mm. the following compounds 
are formed at the temperatures stated: 3PbO0,5PbCO,, 274°; 
PbO,PbCO,, 286°; 2PbO,PbCO,, 360°. The several stages of the 
dissociation are reversible. L. F. G. 


Partial Formaldehyde Vapour Pressures of Aqueous 
Solutions of Formaldehyde. I. E. W. Bram and W. LepBury 
(J. Chem. Soc., 1925, 127, 26—40).—The partial vapour pressures 
of aqueous formaldehyde solutions have been determined by the 
dynamic method at 20° and 0°, after the solutions had previously 
remained for some time at 15°. As increasing volumes of air were 
passed through, the vapour pressure gradually rose at 20° until it 
reached a constant maximum value; at 0°, on the contrary, it fell 
to a constant minimum value. The addition of methyl alcohol 
decreased the divergence between the initial and final values, and, 
at 20°, increased the constant maximum value attained, but did not 
greatly affect the final value at 0°. The formaldehyde vapour 
pressure at 20° is more than doubled by 15% alcohol. In the presence 
of methyl alcohol, also, the relationship between the formaldehyde 
partial vapour pressure and concentration in solution becomes more 
néarly linear. The results may be interpreted by assuming an 
equilibrium between complex or hydrated formaldehyde molecules 
and simple molecules. On raising the temperature from 15° to 20°, 
the new equilibrium conditions, involving an increase in the number 
of simple molecules, and therefore in the value of the vapour pressure 
governed by these, are only attained gradually. Delay is also 
caused by the removal of formaldehyde vapour on the passage of an 
air current. Ultimately, however, a maximum constant vapour 
pressure will be reached at which the rate of formation of simple 
molecules is equal to the rate of removal. Similarly, when the 
temperature is lowered a constant minimum value should be reached. 
This theory has been tested by keeping solutions at 20° and also 
at 0° for several days before determining the vapour pressures. 
They were then found to remain practically constant. The effect 
of the presence of methy] alcohol explains the relatively high values 
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generally found for the formaldehyde vapour pressure of commercial 
formalin solutions, which contain methyl alcohol as an impurity. 
M.S. B. 


Partial Vapour Pressures of Aqueous Hydrogen Chloride 
Solutions. F. C. Zrtspera (Chem. and Met. Eng., 1925, 32, 
326—327).—Hurter’s formula (J. Soc. Chem. Ind., 1889, 8, 861) is 
shown to be untrustworthy and the following substitute is proposed : 
log p=10-9528—0-009725w—0-000868w?— (4-557—65-3w)/7’, where 
p is the pressure in mm. of the hydrogen chloride over a solution 
containing a weight percentage w, and 7' is the absolute temperature. 
Over the range 0—100° and w=18—32, the error with this formula 
is less than 5%. 8. K. T. 


Total Vapour Pressure of Cuprous or Lithium Chloride 
Solutions in Hydrochloric Acid. N.C. Yannaxis (Bull. Soc. 
chim., 1925, [iv], 37, 253—-262).—The vapour pressure of solutions 
of cuprous chloride in hydrochloric acid solutions is a linear function 
of the salt concentration; the gradient decreases with decreasing 
acid concentration and becomes zero when this concentration 
corresponds with the acid of minimum vapour pressure. In the 
case of lithium chloride, the pressure increases at first slowly and 
then very rapidly as the salt concentration increases; these curves, 
obtained with a salt which can only react with the water, differ 
entirely from those obtained with cuprous chloride, which only reacts 
with the acid. With solutions containing less than 22% of acid, 
the lithium chloride curves show a slight minimum ; the lithium salt 
behaves as though it increases the acid concentration. S. K. T. 


Affinity of the Metals for Sulphur. K. JELLINEK and J. 
ZaKoOwsEI (Z. anorg. Chem., 1925, 142, 1—53).—The equilibrium 
MS+H,—M-+-H,S has been determined at several temperatures over 
a range of 500° to 1100° for the compounds Ag,S, Cu,S, SnS, PbS, 
Sb,S,, Bi,S,, MnS, FeS, and sulphides of the approximate composition 
NiS and CoS. From this the values of the sulphur tension of the 
sulphides have been calculated by a simultaneous consideration of 
the dissociation constant of hydrogen sulphide and the heats of 
dissociation of the sulphides. At a sufficiently low temperature 
(about 0°) the values increase in general with decreasing normal 
potential; thus the affinity of the metals for sulphur decreases with 
decreasing ‘‘ nobility.” Application of the Nernst and van’t Hoff 
reaction isochores is made and the results are compared with the 
heats of formation calculated by indirect thermodynamical processes. 
In this section the figures for the reduction of mercuric sulphide and 
As,S, obtained by Pélabon (Z. anorg. Chem., 1908, 59, 278; 1909, 
62, 89) are included. The discrepancies are in most cases consider- 
able, a fact which is attributed to lack of accurate knowledge of the 
effect of temperature on the molecular heats of the reactants. 

N. H. H. 


Iron-Carbon Diagram and the Most Important Con- 
stituents of Plain Carbon Steels. K. Danvzs (Stahl u. Eisen, 
1925, 45, 427—434).—The liquidus in the system iron-iron carbide 
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(cementite) consists of two slightly curved lines starting from the 
m. p. of iron at 1528° and the m. p. of cementite at 1550° and meet- 
ing at the eutectic point at 1146° and 64-2% Fe,C (429% C). The 
solidus in alloys containing more than 2-9% Fe,C is a straight line 
terminating in a curve and meeting the eutectic line at 1146° at 
26-2%Fe,C (1:75% C). There is a peritectic line at 1486° in alloys 
containing 1-1 to 4:9% Fe,C (0-07 to 0-36% C) corresponding with 
the reaction between 5 mixed crystals and liquid to form y mixed 
crystals (austenite). The area of the 6 phase is bounded by lines 
joining 1401° and 1528° on the iron axis with the end of the peritectic, 
whilst the y mixed-crystal region is bounded by the lower of these 
two lines, by the solidus to the eutectic line, and by two lines, one 
joining the end of the eutectic and the other the Ac3 point of pure 
iron (906°) with the eutectoid point at 720° and 13:3% Fe,C 
(0-89% C). The eutectoid line, above which pearlite cannot exist, 
extends right across the diagram at 720°, whilst the Ac2 line, 
caused by a magnetic transformation, extends from pure iron to 
the boundary of the y phase at 769°. In the iron-graphite system 
the eutectoid line occurs at 1152° and is extended slightly further 
towards the iron end, thus reducing the area of the y phase. [Cf. 
B., 1925, 356.] A. R. P. 


In-, Uni-, and Multi-variant Equilibria. XXVIII. F. A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amst., 1924, 27, 800— 
808; cf. A., 1924, ii, 389, 601)—A continuation of previous work. 

L. L. B. 


Electrical, Adiabatic Calorimeter, and its Use in the 
Determination of Heats of Solution. E. Coney, A. L. T. 
MogEsveELD, and W. D. (Proc. K. Akad. Wetensch. 
Amst., 1924, 27, 657—664).—The adiabatic, electrical calorimeter, 
described in an earlier paper (A., 1920, ii, 584), has been adapted 
for the determination of heats of solution. The modified apparatus, 
the method of its use, and an experiment are described. 

L. L. B. 


‘* Electrolytes ’’ and ‘‘ Ionogens.'’ W. Bium (Trans. Amer. 
Electrochem. Soc., 1925, 47, 99—102).—The dual use of the word 
“ electrolyte ’’ for solutions which conduct electricity and for the 
dissolved substances which give rise to this conduction sometimes 
leads to confusion. It is suggested that the word “ ionogen,” 
originally proposed by A. Smith, should be adopted for a chemical 
compound which undergoes ionisation when placed in a suitable 
environment. The word “ electrolyte” would then be retained 
for any medium or system which may be decomposed by the 
passage of an electric current, and would include both solutions 
and fused salts. C. S. 


Volta Effect between Metals and Electrolytes. J. Guyot 
(Ann. Physique, 1924, [x], 2, 506—521).—The potential difference 
between a metal and a dilute electrolyte has been measured by a 
potentiometer and quadrant electrometer using a null method. 
The standard ionisation method is adopted in which a metal 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 403 


electrode is placed parallel to the surface of the electrolyte, the 
intervening layer of air being maintained slightly ionised. 

It has been shown that (1) the Volta effect is independent of the 
nature of the electrolyte for equimolecular solutions containing the 
same reversible electrodes; (2) the effect increases or decreases 
with the concentration according to whether the electrode pro- 
vides the solution with positive or negative ions, the increment 
being proportional to the logarithm of the concentration; (3) the 
apparent potential difference between two solutions L and L’, in 
which are immersed electrodes M and M’, respectively, differs but 
little from that of the pile M|L|X|L’|M’, formed of the same 
elements, in which X is a saturated solution of potassium chloride 
or of ammonium nitrate; (4) the potential difference between a 
metal and a solution of one of its salts is given by the expression 
—a log C+K-+¢(L), where K is a characteristic constant of the 
electrode and ¢(L) a function of the properties of the solution. 

Thin films of organic substances on the surface of an electrolyte 
diminish the Volta effect between a metal and an electrolyte. 
This diminution increases with the number of molecules on the 
surface but approaches a limiting value independent of the nature 
and concentration of the electrolyte. From this limiting value, 
the quotient m/« is calculated for trilaurin, trimyristin, myristic 
and palmitic acids, where m is the electric moment of the molecule 
and « is its degree of polymerisation. The values obtained range 
from 107 to 1078 E.8S.U., and do not vary appreciably between 
18° and 33°. The effect is attributed to a regular orientation of 
the molecules of the organic substance on the surface of the 
electrolyte. R. W. L. 


Influence of Acid Concentration on the Oxidation—-Reduc- 
tion Potential of Cuprous and Cupric Chlorides. S. R. 
CarTER and F. M. Lea (J. Chem. Soc., 1925, 127, 499—510).— 
For solutions which contain equivalent quantities of cuprous and 
cupric chloride (0-1N or 0-025N) and varying amounts of hydro- 
chloric acid the cuprous—cupric potential increases with the con- 
centration of the acid and reaches a maximum of 0-88 volt at 
7N-hydrochloric acid. Above this concentration the potential falls 
slightly. The initial increase of potential is attributed to a reduc- 
tion of cuprous-ion concentration by formation of the complex 
compound H,CuCl,. The maximum at 7N corresponds with the 
concentration at which the ion concentration has a maximum 
value. The decrease in potential after the maximum is attributed 
to complex formation between cupric chloride and hydrogen 
chloride, ‘ yielding possibly CuCl,,HCl.3H,O. On varying the 
cuprous-cupric ratio the potential changes approximately in 
accordance with the usual logarithmic law. These results, 
combined with those of Carter and James (this vol., ii, 134) for 
the sulphur dioxide oxidation potential, afford an explanation of 
the oxidation of cuprous chloride by sulphur dioxide. A. E. M. 


Electrode Potentials. R. H. Gerke (Chem. Reviews, 1925, 
1, 377—395). 
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Electrode, Contact, and Electro-kinetic Potentials] of 
Galvanic Cells. J. Hnyrovsxy (J. Physical Chem., 1925, 29, 
344—352).—A thermodynamic formula has been derived for the 
electrode potential of metals and metalloids (cf. A., 1923, ii, 114). 

M. B. D. 


Method of Measuring Reduction Potentials of Quin- 
hydrones. E. Buimann, A. L. JENSEN, and K. O. PEDERSEN 
(J. Chem. Soc., 1925, 127, 199—208).—The reduction potential of 
a quinhydrone can be determined by measuring the potential of 
an electrode immersed in a solution which contains the quinol 
of the quinhydrone under consideration together with the quinone 
of some other quinhydrone of known reduction potential. It 
has been shown that the reduction potential of the quinhydrone 
(A, AH,) is given by 79’ =27—2)=2¢-+7, where z is the potential 
of a mixture of the quinol AH, with an equimolecular quantity 
of the quinone B (or conversely), against a hydrogen electrode, 
¢ the potential of this mixture against the quinhydrone electrode 
(B, BH,), and z, the reduction potential of the quinhydrone 
electrode (B, BH,). ¢ has been determined experimentally for a 
number of mixtures against a benzoquinhydrone electrode of 
potential +, and the value of z)’ thus found compared with that 
determined by other methods. Satisfactory agreement has been 
obtained. From the value of ¢, the amounts of the quinhydrone 
formed in the mixture may also be calculated. M. 8. B. 


Current-Potential Curves for Nickel and Aluminium. 
E. LigpreicH and W. WriEpDERHOLT (Z. Elektrochem., 1925, 31, 
6—15).—The complete current—potential curves for nickel and 
aluminium in 0-02.V-sulphuric acid, 0-1N-hydrochloric acid, and in 
0-1N-sodium hydroxide solution have been determined and their 
characteristics compared with those of similar curves previously 
obtained by the authors for other metals (this vol., ii, 44). On 
the anodic side, passivity phenomena are observed and are ascribed 
to the intervention of insoluble films of metallic hydroxide or oxide. 
It is concluded that anodic passivity, in general, is due to chemical 
conditions in the immediate neighbourhocd of the electrode rather 
than to some abnormal condition of the metal itself. On the 
cathodic side, with increasing current density, the formation of 
metallic salts or hydroxides precedes the evolution of hydrogen, 
as previously observed with other metal cathodes, but with nickel 
and aluminium the hydroxides are very insoluble and difficult to 
reduce and persist even when vigorous hydrogen evolution has 
set in. 

With nickel in 0-02N-sulphuric acid, very high anodic current 
densities cause reversion to an active condition which persists on 
reducing the current density again, so that, after strong anodic 
ag say the potential in the currentless condition is notably 

aser than after weak anodic polarisation. Cathodic polarisation 
of nickel in 2N-nickel sulphate solution does not cause deposition 
of nickel on the electrode until evolution of hydrogen has also set 
in. On anodic treatment of aluminium in 0-1N-hydrochloric acid, 
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evolution of hydrogen continues up to considerable current densities 
and eventually may even accompany evolution of oxygen to some 
extent. The film produced on aluminium by anodic polarisation 
in 0-1N-sodium hydroxide can be observed directly in that it 
Is off when the current is suddenly reversed so as to cause 
evolution of hydrogen. M. B. D. 


Mixed Electrodes of the Second Type. P. Gross and O. 
HatpERN (Z. physikal. Chem., 1925, 115, 54—60).—A theoretical 
discussion of the differences of potential at the surface of contact 
of solid—liquid phases of the glass-water type. The conclusions 
are applied to the results obtained with glass electrodes by Haber 
and Klemensiewicz (A., 1909, ii, 785), by Horovitz (Z. Physik, 
1923, 15, 369), and by Schiller (A., 1924, ii, 459). L. F. G. 


Overvoltage and Transfer Resistance. E. Nrewsery (Proc. 
Roy. Soc., 1925, A, 107, 486—495).—The overvoltage for ten metals 
was measured, using a rotating commutator and a cathode-ray 
oscillograph, the deflexions of which were produced by the differ- 
ence of potential between the metal under examination and the 
solution in which it was immersed. This potential was magnified 
by means of a thermionic valve. Photographs are reproduced 
showing the effect of breaking the main current. There is an 
instantaneous drop of potential indicating an irreversible resist- 
ance effect between the metal and the electrolyte (transfer resist- 
ance). The total opposition to the passage of a current is, therefore, 
made up of two distinct parts, true overvoltage and transfer 
resistance. All the phenomena observed are explicable on the 
hydride theory of overvoltage. E. B. L. 


Influence of Acidity on the Polarisation of Nickel. S. 
TRIANDAFIL (Compt. rend., 1925, 180, 737—739).—The polarisation 
of nickel has been investigated in its relation to the acidity of the 
aqueous medium, the nickel-ion concentration remaining constant 
(N-nickel chloride solution), whilst the yx value was varied from 
0 to 7. For a given pq value, the polarisation diminishes with 
increasing temperature. At constant temperature, the polaris- 
ation decreases with increasing acidity. The curves representing 
the polarisation as a function of pg at 0°, 25°, and 50° exhibit 
points of inflexion corresponding approximately with a constant 
value of [H+]/[Ni++]=0-29. At higher temperatures, 75° and 100°, 
the influence of acidity is very slight. J.8.C. 


Passivity of Metals. E. Becker and H. Hivsere (Z. Elektro- 
chem., 1925, 31, 31—41).—The “ contact distance,” i.e., the distance 
which a metal point can be withdrawn from a metal surface and 
still give a measurable current, gives no indication as to whether 
the metals are active or passive. With one and the same metal, 
the contact distance is greater in the passive than in the active 
state. The photo-electric effect and passivity undergo similar 
changes, but there is no precise relation between the two effects. 
The most certain method for differentiating between the active and 
the passive states consists in determining whether the metal dis- 
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solves according to Faraday’s law or not. Contrary to the results 
of Muthmann and Frauenberger (Sitzungsber. Bayr. Akad. Wiss., 
1904, 34, 201), molybdenum could not be obtained in the passive 
condition. Chromium cathodically deposited on iron by the 
electrolysis of chromic acid remained active for many hours, 
whereas on copper it became quickly passive. e 3 


Passivity of Iron and Other Metals. A.S. RussEtx (Nature, 
1925, 115, 455—456).—It is considered that chromium, manganese, 
iron, cobalt, and nickel, when in the active state, each have two 
electrons in the fourth quantum orbit, and that they become 
passive when one of these electrons is removed to a third quantum 
orbit. The order of the potentials of certain metals in mercury, 
proceeding from electropositive to noble metals, is : zinc, cadmium, 
thallium, tin, lead, copper, manganese and iron, bismuth, cobalt, 
mercury, nickel, platinum. Only the metals known to show 
passivity fall out of the normal order for the free metals. The 
view that the passive state is a definite condition which is pro- 
duced and maintained when the metal is amalgamated is consistent 
with Lambert’s observation that pure iron is a noble metal when 
its surface is electrically neutral. The ions of the passive metals 
do not behave as if they were the ions of noble metals, and it is 
argued that passive iron, for instance, may have one of the 
electronic configurations, 2, 8, 15, 1, or 2, 8, 13, 3, probably the 
former, and nickel, possibly, 2, 8, 17, 1.. 

Metals, when dissolved in mercury, are much more efficient 
reducing agents in the presence of sulphuric acid than when in the 
free state. A. A. E. 


Theories of Passivity. H. and A. Karssen (Z. 
Elektrochem., 1925, 31, 135—143).—A critical survey of the theories 
of the passivity of metals. The theories are classified under the 
headings: purely physical, purely chemical, and physico-chemical. 
The theory of Smits is favoured since it explains in addition the 
phenomena of polarisation and overvoltage. 


Deficit of the Condensed Substances obtained by the 
Action of the Electric Discharge. M. Z. Yovircuitcn (Bull. 
Acad. Roy. Belge, 1924, [v], 10, 465—477)—The sum of the 
percentages of carbon and hydrogen in the condensed or poly- 
merised compounds obtained by subjecting hydrocarbons to the 
influence of the silent electric discharge is often considerably below 
100 (cf. A., 1908, i, 118; Léb, A., 1908, i, 117). The author’s 
experiments show that this deficit persists even when precautions 
are taken to render contact of the condensed compounds with the 
air as short as possible. The conclusion is reached that the deficit 
is due partly to absorption of oxygen, water, or other substance, 
and partly to some action of the electric discharge. 3... P. 


Calculation of Reaction Velocity Coefficients. C. WAGNER 
(Z. physikal. Chem., 1925, 1145, 130—136).—Theoretical, with 
special reference to the effect of errors (cf. Moesveld, A., 1923, ii, 
141). L. F. G. 
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Influence of Temperature on Reaction Velocity in Solution. 
C. Wacner (Z. physikal. Chem., 1925, 115, 121—129).—No simple 
relation is found between the values of the integration constant B 
in the equation log k=—q/2-3R7+-B, where k is the velocity 
coefficient, and those quantities which for reacting substances in 


solution correspond with the chemical constants of gases. 
L. F. G. 


Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. X. J. Hortxvuta (Z. physikal. Chem., 
1925, 115, 137—142; cf. Schiloff, A., 1903, ii, 720; Holluta, A., 
1922, ii, 448; Holluta and Weiser, A., 1922, ii, 628).—The reduc- 
tion of potassium permanganate by dilute formic acid is accelerated 
by the addition of the fluorine ion as sodium fluoride. The general 
conclusion is reached that all complex-building anions accelerate 
the reduction. L. F. G. 


Landolt’s Reaction. III. J. Eccrert and L. PFEFFERMANN 
(Z. anorg. Chem., 1924, 139, 310—316).—The course of the Landolt 
reaction from the commencement to the separation of iodine is 
more satisfactorily explained as a bimolecular than as a unimolecular 
reaction (cf. Skrabal, A., 1924, ii, 543). 


Pernitric Acid. F. Pottak (Z. anorg. Chem., 1925, 143, 
143—163).—The highly-oxidised compound observed by Raschig 
on mixing nitrous acid and hydrogen peroxide has been more 
closely investigated with regard to the conditions for its formation 
and decomposition. For its determination, the bromine liberated 
from potassium bromide is titrated with phenol solution in presence 
of carbon disulphide. The fact that simple stoicheiometric relations 
are not found between the reactants indicates that its structure 
can best be investigated kinetically. The formation of pernitric 
acid from nitrous acid and hydrogen peroxide, as well as its decom- 
position into the latter and nitric acid, are difficult to investigate 
on account of the extreme rapidity of the reaction, and because 
in the latter case the reverse reaction has a disturbing effect. The 
formation of pernitric acid from nitric acid and hydrogen peroxide 
in presence of potassium bromide has been definitely established. 
At 15°, the initial velocity of bromine separation is proportional to 
the first power of the nitric acid concentration and the potassium 
bromide concentration. The exponent for the hydrogen peroxide, 
however, is approximately 0-80. Different reactions are found to 
predominate if the same relative quantities of reactants are present, 
but the total concentration is different. The influence of light is 
also a disturbing factor. L. L. B. 


Nitric Oxide Reaction. A. Kiemenc (Ber., 1925, 58, [B], 
492494; cf. Stechow, A., 1924, i, 1157).—It does not appear 
possible to consider the oxidation of arsenious acid, sulphite, sodium 
sulphide, and ferrous hydroxide by nitric oxide in alkaline solution 
from a general, kinetic point of view. The oxidation of arsenious 
oxide (cf. Gutmann, A., 1922, ii, 845) is probably a termolecular 
change, H,AsO,+2NO=H,As0,+N,0, the rate of which increases 
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with increasing concentration of alkali hydroxide. Oxidation of 
sulphite and sulphide, on the contrary, is retarded by increasing 
alkalinity of the solution. H. W. 


Velocity of Addition of Hydrogen Chloride to Quinone in 
Methyl Alcohol. L. Esrrtr (Z. Elektrochem., 1925, 31, 113— 
123).—The velocity of the reaction between hydrogen chloride and 
quinone in methy] alcohol solution has been determined by measure- 
ments of the conductivity (giving the hydrogen chloride concen- 
tration), the optical extinction (giving the sum of the concentrations 
of the coloured substances present) and the #.M.F. of the quin- 
hydrone electrode (giving the ratio of the concentrations of quinone 
and quinol). The results correspond with a slow initial reaction 
C,H,0,+ H’+Cl’=C,H,(OH),Cl followed by the extremely rapid 
reaction ©,H,0,+C,H,(OH),CI=C,H,0,C1+C,H,(OH),. The 
velocity of chlorination is proportional to the product of the 
activities of the hydrogen and chlorine ions. In dilute solutions 
of hydrogen chloride, the velocity coefficient for the first reaction 
is given by log k=14-45+log [H*]+log [Cl’]—1-61 
when the concentrations of quinone and quinol are small compar 
with that of the hydrogen chloride. With concentrations of the 
latter greater than 0-2N, deviations occur which are probably due 
to undissociated acid. The addition of water slows down the 
reaction, which is in agreement with the assumption that the ion 
CH,OH;" reacts more rapidly than the ion OH,". The equilibrium 
lies strongly on the side of chlorination. For the constant for the 
first reaction the preliminary value log kK=5is given. N.H.H. 


Limits for the Propagation of Flame in Inflammable Gas- 
Air Mixtures. II. Mixtures of more than One Gas and Air. 
A. G. Waite (J. Chem. Soc., 1925, 127, 48—61).—Le Chatelier’s 
formula connecting the limiting composition for the propagation 
of flame in a mixture containing two inflammable gases and air, 
with the limits for these gases mixed separately with air, has been 
tested for the following pairs of gases mixed with air: H,+CH,, 
H,+NH,, C,H,+H,, C,H,+H,, C,H,+CH,, CH,+H,S8, H,S+H,, 
H,S+C,H,, C,H,+CH,, and CH,+C;H,,.. The experimental 
values approximate more closely to those calculated for downward 
than for upward propagation, and for lower than for upper limits. 
Deviations are not always, however, in the same direction, so that 
mass action is evidently not the most important factor responsible 
for the divergences (cf. Payman, T., 1923, 123, 412). In some 
cases it was possible to get two ranges of inflammability, so that 
the mixtures showed four limits instead of two. In mixtures 
containing hydrogen it was frequently found that propagation in 
a given mixture occurred or did not occur according as the type 
of flame started was the hydrogen type or the ordinary lower 
limit type. M. S. B. 


Ignition of Gases. V. Ignition by Induction Sparks. 
Mixtures of the Paraffins with Air. R. V. WHEELER (J. 
Chem. Soc., 1925, 127, 14—26).—The variable conditions in the 
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production of inductance sparks may be electrical, namely, the 
self-inductance of the circuit, the impressed voltage, and the 
current flowing in the circuit before rupture; or mechanical, that 
is, the nature of the metal at the spark gap, the rate of break of 
the circuit, and the area of contact at the moment of break. The 
influence of each of these factors on the ignition of mixtures of the 
paraffins with air has been determined. The relationship between 
the inductance of the circuit and the igniting current is not constant. 
The amount of current in the circuit is of more importance than the 
impressed voltage, especially when the voltage is low. When the 
latter is high, however, the igniting current diminishes as the 
voltage increases. Contrary to the observations of Thornton 
(A., 1914, ii, 524), the alternating current necessary for ignition 
has about the same value as the direct current, but ignition is 
more “‘ difficult’? with the former because the production of a 
spark at the crest value of the current is a matter of chance. With 
a more volatile metal a lower igniting current is required, because 
the break flash has a longer duration. The igniting current 
diminishes as the speed at which the metallic contacts are separated 
is increased, and also as the area of the contacts is diminished. 
Optimum conditions are: low battery voltage and high induction, 
metal contacts which are not readily oxidised, rapid break of cir- 
cuit, and small area of contact at moment of break. Experiments 
made with different hydrocarbons indicate that inductance sparks 
behave similarly to capacity sparks (or secondary discharges) as a 
means of ignition (A., 1924, ii, 747), but the longer duration and 
larger volume of the inductance sparks appear to mask small differ- 
ences of ignitibility in the mixtures most readily ignited. Three 
different types of apparatus have been described. M. S. B. 


Réle of Water in Reactions in the Solid State. IV. D. 
BaLaREw (Z. anorg. Chem., 1925, 143, 89—96; cf. A., 1924, ii, 
483, 611, 858)—The heating and gas evolution curves for the 
system barium dioxide-silica are given, and it is maintained that 
an insight into the mechanism of the system can best be obtained 
by a study of the two curves. For the system barium monoxide- 
calcium carbonate, the temperature at which reaction begins 
depends on the velocity of heating. The reaction between the 
solid components from 335° to 350° either proceeds to completion or 
remains unfinished, according to the duration of heating and the 
velocity with which the temperature rises. The reaction only 
takes place between the barium hydroxide, which is present in the 
barium monoxide, and the calcium carbonate, and the velocity of 
the reaction is determined by the velocity of diffusion of water 
from the place at which the reaction is already complete, to the 
free barium monoxide. A comparison of the heating curves of 
the system barium monoxide-calcium carbonate with those of the 
system barium monoxide-molybdenum trioxide shows that in the 
latter case the points at which the reaction takes place are at a 
much higher temperature than in the first case—possibly above 
1500°. The réle of water in the catalytic decomposition of potass- 
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ium chlorate by manganese dioxide is further investigated, by a 
study of the heating curves and gas evolution curves. The 
mechanism of the reaction is similar to that of the systems barium 
or strontium oxide and other solid substances, except that, in this 
case, the potassium chlorate or the system potassium chlorate- 
potassium chloride melts or softens, and is as such catalysed by the 
solid manganese dioxide. There is no definite temperature at which 
the catalytic influence of manganese dioxide on the decomposition 
of potassium chlorate begins. L. L. B. 


Reaction Kinetics in a System consisting of Two Liquid 
Phases. W. WiEcKowskKI, and (FrRu.) A. KLEIN 
(Z. anorg. Chem., 1925, 143, 343—356). —The velocities of the 
reactions between iodine in chloroform and aqueous sodium thio- 
sulphate and between benzoic acid in carbon tetrachloride and 
aqueous sodium hydroxide have been measured. As for other 
heterogeneous reactions, the velocity is controlled by the rate of 
diffusion through surface layers at the boundary of the phases, 
and the general equation is deduced: K=v/0-4343¢ x log ¢o/c, in 
which v is the volume of chloroform or carbon tetrachloride, cy 
the initial concentration of iodine or benzoic acid, and c the con- 
centration after time t. This equation was verified by experiment 
and it was found, in accordance with expectation, that the velocity 
constant depended on the rate of stirring of the aqueous layer 
(the lower layer not being stirred) and that the temperature 
coefficient was much lower than for chemical processes. A. G. 


Decomposition of Sulphur Chloride by Water. B. Nev- 
MANN and E. Fucus (Z. angew. Chem., 1925, 38, 277—280).—The 
extent of the decomposition was measured by the ‘hydrogen chloride 
formed; it proceeds to the extent of 84-4% in 15 minutes, 85-6°%, 
in 8 hours when the chloride is shaken with six times its weight of 
water, 63-39% in 15 minutes with an equal weight and 37-3% in 
30 minutes with half its weight of water. Even with 625 parts 
of water, the decomposition only proceeds to the extent of 93-68°. 
The decomposition is restrained by the presence of the hydrochloric 
acid formed; the separated sulphur encloses undecomposed chloride, 
and also dissolves in it, both these factors influencing the extent 
of the action. Hydrogen sulphide is always evolved, and the 
mechanism suggested by Curtius, 8,Cl,+2H,0=—H,S+2HCI-+SO,, 
with subsequent reaction between hydrogen sulphide and sulphur 
dioxide, and between the latter and the sulphur formed, is con- 
sidered to represent the real course of the decomposition. After 
complete decomposition by boiling for several hours, the sulphur 
was found to be present as follows :—as separated sulphur, 29-80 ; 
colloidal, 35-14; as trithionic acid, 4-84; as tetrathionic acid, 
9-09; as pentathionic acid, 18-26; as sulphuric acid, 1-00; as 
sulphurous acid, 0-31; as hydrogen sulphide, 0-57 ; total 99- 01% 
of the sulphur present. 8. I. L. 


Effect of the Addition of some Alkaloids on the Rate of 


Dissolution of Iron in Dilute Hydrochloric Acid. M. B. Rane 
and M. Prasap (J. Physical Chem., 1925, 29, 249—-255).—The rate 
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of dissolution of iron wire in hydrochloric acid rises to a maximum 
after a given period, which is not due to a change in con- 
centration of the acid, but to the increase of porosity of the wire. 
The evolution of hydrogen is inhibited by alkaloids, the influence 
of which decreases in the order: brucine, strychnine, cinchonine, 
nicotine, codeine, cocaine, and coniine. This action is similar to 
that found by Conroy (A., 1901, ii, 388) for the effect of arsenious 
oxide on the rate of dissolution of iron by acid. M. B. D. 


Conditions of Maximum Stability for some Organic Sub- 
stances. I. Botin (Z. anorg. Chem., 1925, 143, 201—230).— 
The stability of organic substances has been determined by measure- 
ment of the initial velocity of hydrolysis in solutions of known 
hydrogen-ion concentration. For ethyl formate, chloroacetate, and 
aminoacetate at 20°, the values of py for maximum stability are 
4-65, 4:8, and 3-8 respectively. Benzamide was hydrolysed in 
0-02N solution in silica vessels at 80°, the reaction velocity at 20° 
being too small for accurate measurement, using sodium hydroxide 
and sulphuric acid; by extrapolation the value of p,; for maximum 
stability was found to be 5-80, with a temperature coefficient of 
3 for 10° (kgp/k597=30). With «-methylglucoside hydrolysis was 
also effected at 80° in silica vessels, the rate being determined in 
solutions of py value from 0-8 to 1-5 both polarimetrically and by 
titration with Fehling’s solution; hydrolysis occurs only in acid 
solution, the velocity sinking with increase in py, the curve becoming 
asymptotic to the pg axis. The temperature coefficient is very 
high. For acetanilide at 40°, the value for maximum stability 
was determined by extrapolation as py 6-2. 

Those substances which are hydrolysed both by acids and bases 
may be divided into two classes, the first having maximum stability 
in solutions of py 5 and above, the second in more nearly neutral 
solutions. The acidity of solutions in which the stability of esters 
of the fatty acid series is a maximum is lower for esters of weaker 
acids, increasing with the strength of the acid. S. 2 Lb. 


Kinetics of a. II. Stationary Films. E. J. 
Lusu (J. Soc. Chem. Ind., 1925, 44, 129—134T).—Hydrogenation 
of stationary thin films of cotton-seed oil and trilinolin on nickel 
was found to be a unimolecular reaction and constant values for 
K were obtained when the catalyst was maintained at a constant 
temperature. Hydrogenation consists of three successive reactions : 
when unsaturated oil is in excess and hydrogen can reach the 
catalyst in limited amount only, the rate of hydrogenation is linear 
and is proportional to the hydrogen pressure; when unsaturated 
oil is in‘ excess and the amount of hydrogen reacting is increased 
the rate is linear and proportional to the square root of the hydrogen 
pressure; when the oil approaches saturation the reaction is uni- 
molecular and the rate is proportional to the hydrogen +3 


Réle of Oxygen in Catalytic Hydrogenation by means of 
Platinum. E. Wa.pscumipt-Leirz and F. Serrz (Ber., 1925, 
58, [B], 563—566).—A reply to Bodenstein (this vol., ii, 216), in 


y 
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which justification is deduced from the literature for the concep- 
tion, denied by Bodenstein, of the co-existence of oxygen and 
hydrogen in the presence of platinum. _ H. W. 


Catalytic Hydrogenation of Inorganic Substances. H. 
Gat and W. Mancnot (Ber., 1925, 58, [.B], 482—485).—Catalytic 
reduction of nitric acid in aqueous solution in the presence of 
spongy platinum yields ammonia and nitrous acid. Hydrogenation 
of complex metallic salts occurs with initial reduction of the complex 
metallic atom; thus potassium ferricyanide yields potassium 
hydrogen ferrocyanide and sodium nitroprusside gives a compound 
of bivalent iron, whereas the expected conversion of the NO into 
the NH, group could not be established definitely. Simpler 
relationships are observed with the normal salts of metals which 
exhibit varying valency. Thus, ferric and cupric chlorides are 
smoothly converted into ferrous and cuprous chlorides; copper 
sulphate, however, could not be reduced. Quadrivalent titanium 
is converted into an equilibrium mixture of the quadrivalent and 
tervalent forms. Quinque- or quadri-valent vanadium is trans- 
formed quantitatively into the tervalent condition and sexavalent 
uranium is reduced to the quadrivalent stage. It is not possible, 
however, to limit the action to a definite, reproducible phase in all 
cases. Thus, chromic acid and chromates give variable and 
indefinite results. Potassium chlorate and iodate yield the corre- 
sponding chloride and iodide smoothly in neutral solution ; potassium 
perchlorate could not be reduced, whereas potassium periodate 
gives potassium iodide in quantitative yield. orine is converted 
into hydrogen chloride and bromine in dilute aqueous solution into 
hydrogen bromide. The quantitative conversion of iodine into 
hydrogen iodide appears to be in contradiction to Willstitter’s 
view that the presence of oxygen in platinum is essential to its 
catalytic activity. H. W. 


Reducing Action of Hydrogen Adsorbed in Silica Gel. M. 
LatsHaw and L. H. Reyerson (J. Amer. Chem. Soc., 1925, 47, 
610—612).—Negatively charged silica gel does not reduce silver 
nitrate to metallic silver. Hydrogen adsorbed in silica gel reduces 
the ions of copper, silver, gold, platinum, and palladium, but not 
of nickel. Microscopical examination shows the entire gel surface 
to be covered with the reduced metal and that the deposit is dis- 
tributed throughout the gel granules. The bonds between the 
atoms of hydrogen molecules are weakened by adsorption and the 
atoms may act independently, e.g., H+Agt=—Ag+H+. The metal- 
lised silica gels are active catalysts. J. 8. C. 


Decomposition of Hydrogen Peroxide in Presence of 
Nickel Hydroxide. (Miuz.) 8. Vem (Compt. rend., 1925, 180, 
932—934).—When nickel hydroxide is suspended in aqueous 
solutions of hydrogen peroxide, it becomes less and less magnetic. 
The corresponding values for the oxide obtained by calcination of 
the hydroxide are found to pass through a maximum value. The 
magnetic properties of nickel hydroxide are unchanged after con- 
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tinued suspension in pure water. These facts are believed to have 
an important bearing on the catalytic decomposition of hydrogen 
peroxide in presence of nickel hydroxide. J. 8. C. 


Explosive Limits of Mixtures of Gas or Vapour with Air. 
E. Bert and H. Fiscuer (Z. Elektrochem., 1920, 30, 29—35).— 
The limits of explosion for mixtures of air and other gases and 
vapours are dependent on the size and material of the container 
as well as on the temperature, pressure, and method of sparking. 
The phenomenon of pre-ignition noted previously with mixtures of 
carbon monoxide and air was also observed with mixtures of 
acetylene, ethylene, alcohol, and carbon disulphide with air. In 
the upper limits, products of incomplete combustion were observed, 
e.g., formaldehyde, acetaldehyde, and acetic acid from air and 
ether, acetaldehyde and acetic acid from ethyl alcohol, and 
acraldehyde from mixtures of air with acetone and ethylene. 


So-called Poisoning of Oxidising Catalysts. C. Movurev 
and C. DurralissE (J. Chem. Soc., 1925, 127, 1—4).—The fact that 
certain combustible gases prevent the combination of hydrogen 
and oxygen by the electric spark or by contact with platinum- 
black is closely related to recent observations of the action 
of gases such as acetylene, hydrogen sulphide, and hydrogen 
phosphide in hindering the catalytic oxidation of gaseous ammonia 
in the presence of platinum (Decarriére, A., 1921, ii, 503, 546; 
1922, ii, 284). This action evidently cannot be due in all cases to 
the poisoning of the catalyst, and it has been ascribed to the 
“ antioxygenic ”’ action of the inhibiting compound (cf. A., 1922, 
i, 250). The antioxygens decompose catalytically the peroxide 
A[O,] produced by the union of the autoxidisable substance A with 
a molecule of free oxygen. This peroxide oxidises the antioxygen 
B, giving two peroxides A[O] and B[O], which are antagonistic 
and destroy each other, giving A, B, and O,. An antioxygen 
must necessarily be an oxidisable substance, and every oxidisable 
substance should show some antioxygenic properties under suitable 
conditions. Further, a given catalyst, B, should be able to function 
either as a positive or negative catalyst, according as the peroxide 
B[O] attacks more readily the substance A or the peroxide A[Q,]. 
The theory accounts for the facts already known and has enabled 
the authors to foretell catalytic properties in substances in which 
they were hitherto unsuspected, for example, iodine, sulphur, etc. 
(A., 1923, ii, 308; 1924, i, 635; ii, 602). The “ poisoning ” of a 

latinum-black catalyst may be due to the simultaneous oxidation 
of A and B, by the catalyst, to form antagonistic peroxides which 
destroy each other, or, assuming that the catalytic effect of platinum 
is the result of the intermediate formation of an unstable Pt(Q,], 
the latter may be unable to exist in the presence of the anti- 
oxygen B. M. 8S. B. 


Material Basis of the ‘‘ Nitroxan '' Process for the Catalytic 
Oxidation of Ammonia to Nitric Acid. G. Kassnrr (Arch. 
Pharm., 1925, 263, 112—120; cf. A. 1924, ii, 604).—A digest of 
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an earlier paper. Barium orthoplumbate, required in the pre- 
paration of nitroxan, may be prepared in a very reactive condition 
by heating a mixture, in the required proportions, of lead monoxide 
and barium hydroxide (or peroxide), in a stream of air free from 
carbon dioxide at 500—600°. B. F. 


Dissociation of Sodium Hydrogen Carbonate. A. Rance 
(Bull. Soc. chim., 1925, [iv], 37, 276—277).—The rate of thermal 
dissociation of sodium hydrogen carbonate is greatly retarded by 
the presence of small quantities (3°) of “ saccharin.” 


Catalytic Decomposition of Formaldehyde. III. E. 
and F. (Z. Elektrochem., 1925, 34, 41—45; cf. 
A., 1922, i, 110; 1924, i, 833)—A 13% aqueous solution of form- 
aldehyde is decomposed at its b. p. by highly-dispersed metals of 
the platinum group or their compounds. In neutral or slightly 
acid solutions, the chief decomposition products with ruthenium, 
palladium, and osmium are carbon dioxide, hydrogen, carbon 
monoxide, and a small quantity of methane. With osmium, only 
a small amount of carbon monoxide is evolved. Iridium and 
platinum and their compounds have very little action, but rhodium 
produces slight decomposition. The compounds are reduced during 
the reaction to colloidal metal. Excepting the reaction obtained 
with osmium, the decomposition is similar to that observed with 
formic acid (cf. A., 1924, ii, 844). M. B. D. 


Catalytic Decomposition of Pyruvic Acid. E. MULierR and 
F. Mitter (Z. Elektrochem., 1925, 31, 45—46; cf. preceding 
abstract).—A 20° aqueous solution of pyruvic acid is catalytically 
decomposed by highly-dispersed osmium, palladium, and ruthenium 
at 100° into acetaldehyde and carbon dioxide. No carbon dioxide 
is evolved on boiling the solution for 4 hrs. when a catalyst is not 
added. M. B. D. 


Course of Organic Reactions. E. Miiuer (Z. Elektrochem., 
1925, 31, 46—50; cf. preceding abstracts).—The author explains 
the decomposition of formic, malonic, and pyruvic acids on 
Knorr’s theory (cf. A., 1924, ii, 34) by assuming a rearrangement 
of the electron orbits in the interacting molecules. M. B. D. 


Formation of Perborates by Electrolysis using Unsym- 
metrical Alternating Current. S. Boprorss and A. ArsTAL 
(Z. Elektrochem., 1925, 34, 1—5).—The optimum conditions for the 
anodic production of perborates by electrolysis are: a temperature 
of 0° or lower, an electrolyte containing sodium hydroxide and 
boric acid in the molecular ratio of 5:1, a ratio of direct to alter- 
nating current of 1 : 2-8, and a total current density of 0-06 amp./cm”. 
The zinc anode is enclosed in a porous pot, and it is essential to 
have good temperature control. The alternating current used had 
a period of 48 cycles and was very nearly a pure sine wave. The 
quantity of perborate formed is a maximum after 15 mins. and 
then sinks to a steady value. There appears to be no connexion 
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between the amount of zinc dissolved and the perborate formed. 
The probable explanation is that, whilst the electrode is acting as 
a cathode under the influence of the alternating current, the oxygen 
is reduced to hydrogen peroxide by the hydrogen evolved a 
Fischer and Priess, A., 1913, ii, 285). M. B. 


Production of Antimony Hydride at an Antimony Cathode 
in Alkaline Solution. II. E. J. Werxs (Rec. trav. chim., 
1925, 44, 201—205; cf. Sand and Weeks, A., 1924, ii, 152).—The 
percentage yield x of stibine at an antimony cathode in alkaline 
solution varies with the temperature according to x=c/T'—20, and 
with varying hydrogen concentration [H] in the electrode according 
to x=c,—c, log [H], where c, c,, and c, are constants. G. M. B. 


Sensitiveness of Actinometers with Mercury Electrodes. 
G. ATHaNnasiu (Compt. rend., 1925, 180, 587—589).—Actinometers 
having electrodes of mercurous chloride, bromide, and iodide or of 
mercuric sulphide in contact with 10° sulphuric acid (cf. ibid., 
1922, 175, 214), have now been examined as regards sensitiveness 
to light of various wave-lengths. The wave-length corresponding 
with maximum sensitiveness increases with the atomic weight of 
the halogen involved, and has the values 2536 A., 2967 A., and 
4046 A. for the chloride, bromide, and iodide, respectively. The 
chloride and bromide are only sensitive to ultra-violet light; under 
its influence they show fluorescence, emitting a strong visible 
orange-rose light. The actinometer with mercuric sulphide elec- 
trode gives a much smaller E.M.F. of opposite sign and has a 
maximum sensitiveness at 4046 A. G. M. B. 


Variation of Temperature Coefficients of Photochemical 
Reactions with the Frequency. M. Papoa (Gazzetta, 1925, 
55, 87—92; cf. A., 1915, ii, 678, 719; 1916, ii, 508, 592; 
1918, ii, 345; also Trautz, A., 1918, ii, 151; Pratolongo, A., 1918, 
ii, 70).—The results previously obtained are discussed in the light 
of modern views on chemical kinetics. In all the photochemical 
reactions as yet studied the temperature coefficient increases as 
the frequency of the light diminishes. This is regarded as the 
result of a variation of the affinity between atoms and electrons, 
separation of these requiring increasing expenditure of energy as 
the light absorbed by the atoms or molecules diminishes in fre- 

uency. 

[With N. Vira.J—The temperature coefficient of the photo- 
chemical oxidation of hydriodic acid shows, however, a diminution 
as the light frequency falls. This may be due either to the affinity 
between atoms and electrons or the energy of activation being 
greater with the greater frequencies in this instance or, more 
probably, to transformation of the frequency by the absorbent 
substance. 


Oxalic Acid-Uranyl Sulphate Ultra-violet Radiometer. 
W. T. ANDERSON, jun., and F. W. Rosrnson (J. Amer. Chem. 
Soc., 1925, 47, 7 18—725). —The photochemical decomposition of 
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oxalic acid in oxalic acid—uranyl sulphate solutions is found to be 
a reaction of zero order, not greatly influenced by temperature, 
and possessing the characteristics desired in an efficient chemical 
radiometer for use in the ultra-violet region. The results obtained 
using this method are in excellent agreement with those obtained 
bi the employment of the usual copper-constantan a and 
ters. 


Action of Light on the Ferrous Ferric Iodine Iodide Equili- 
brium. E. K. Ripa and E. G. Wimut1ams (J. Chem. Soc., 1925, 
127, 258—269).—The reaction 2Fe"+I, == is photo- 
sensitive to both ultra-violet and visible light, the latter within the 
range 5500—6500 A., with an apparent maximum at 5800 A. The tri- 
iodide ion is the photosensitive constituent and the energy of excit- 
ation is equivalent to 2-14 volts, almost identical with the resonance 
potential of the iodine molecule. One quantum of absorbed radiant 
energy causes 1 mol. of iodine to react. The dark equilibrium 
constant, (Fe’)(I,)"?/(Fe**)(I’) is 23-6 at 25°. The ratio of the 
velocity constant of the liberation of iodine at 35° to that at 25° 
is 2-713, whilst for the photochemical reaction this ratio is 1-17. 
The addition of potassium chloride increases the thermodynamic 
concentrations of all the reactants, increasing the velocity of 


reaction thereby, but not affecting the final 


Action of Bromine on Sodium and Silver Azides. D. A. 
SPENCER (J. Chem. Soc., 1925, 127, 216—224).—Dry bromine 
vapour reacts with sodium or silver azide, giving bromoazoimide, 
N,Br. This substance is extremely unstable, decomposing explos- 
ively on shock in all states of aggregation, and even at —200°; 
it has m. p. about —45°. It is instantly hydrolysed by water, 
diane bromine water reacts with sodium azide to form 
sodium bromide, azoimide, and hypobromous acid, and these 
further react, yielding nitrogen. Hypobromous acid reacts even 
more rapidly with sodium azide so that two equivalents of bromine 
are able to decompose two equivalents of sodium azide. 

No polymeride of nitrogen was formed in the experiments with 
bromine vapour, but some compound rich in bromine, — 
nitrogen tribromide, appeared to be present. L. J. H. 


Behaviour of Gold and Platinum towards Silicate and 
Salt Fusions. W. JANpDER (Z. anorg. Chem., 1925, 143, 377— 
382).—It is probable for geological reasons that gold and platinum 
are dissolved by molten silicates as metals and not as ions. This 
conclusion is confirmed by the investigation of the partition of 
gold between metals (lead, tin, silver, and iron) and fused chlorides 
and glass, the proportion of gold found in the metallic layer being 
very much less than that calculated from the differences of potential 
of gold and the other metal used in their aqueous solutions. Natural 
platinum always contains iron and it is shown that at its m. p. 
platinum takes up iron from fused silicates in the presence of 
reducing gases. , A. G. 
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Action of Acids and Water on Magnesium Boride. R. C. 
Ray (J. Indian Chem. Soc., 1925, 1, 125—132)—When mag- 
nesium boride is treated with water the quantity of hydrogen 
liberated, containing only traces of boron hydrides, is only one- 
half that obtained by the action of dilute hydrochloric acid, the 
main action being Mg,B,+6H,O0=Mg,B,(OH),+3H,. The pro- 
duct of the reaction is completely insoluble i in and inactive towards 
hot and cold water, and is regarded as a magnesium salt of the 
borohydrate, [B,(H,O),],. The mechanism of the reaction may 
be similar to that suggested for the action of water on magnesium 
silicide (Schwarz and Konrad, A., 1922, ii, 846), viz., Mg,B,+3H,O 
=H,B,(MgOH), ; n{H. 3B,(MgOH ),]-+3nH,O=n[Mg,B 2(OH),]+ 
3nHo, the latter equation representing the decomposition of 90% 
of the initial product. The secondary reactions, by means of 
which borohydrates and boron hydrides are produced, may be 
represented, H,B,(MgOH),+-5H,O=3Mg(OH),+H,B,0,+2H, and 
H,B, (MgOH),+-6HCI= 3MgCl,+-3H, 0+B,H,. No boric acid or 
magnesium borate is formed by the action of water on magnesium 
boride as is the case when dilute hydrochloric acid is employed: 
Wi 


Behaviour of Calcium Fluoride in Strong Acids. T. 
SaBaLitscHKa and W. Mosss (Pharm. Zentr., 1925, 66, 177—178). 
—Calcium fluoride is readily soluble in boiling 25% hydrochloric 
acid, and does not separate from the solution on cooling. ‘ 

8. L. 


Thermal Analysis of the Binary Systems: Aluminium 
Bromide and various Halides. W. IspeKov (Z. anorg. Chem., 
1925, 143, 80—88).—Electrolytes in aluminium bromide solution 
exist in the associated condition, and form molecular compounds 
with the solvent. Only solvated molecules undergo electrolytic 
dissociation. Non-electrolytes, on the other hand, form no mole- 
cular compounds. M. p. curves are given for the systems aluminium 
bromide with aluminium chloride, arsenic tribromide, carbon tetra- 
bromide, mercuric bromide, antimony tribromide, and bismuth 
tribromide, respectively. The first three of these and zine bromide 
do not form compounds with aluminium bromide. For the fourth, 
the curve shows a maximum at 33°, HgBr,, corresponding with 
a compound 2Al,Br,,Hg.Br,. Antimony and bismuth tribromides 
form the compounds Sb,Br,,Al,Br, and Bi,Brg,Al,Bre, respec- 
tively. The thermal analysis, in conjunction with cryoscopic 
measurements (A., 1914, ii, 26), proves that polymeric complexes 
occur in the systems investigated. L. L. B. 


Gallium. R. FRIcKE and W. BLencKke (Z. anorg. Chem., 
1925, 143, 183—200).—Gallium sulphate, Ga,(SO, )3,18H,0, ob- 
tained from gallium ammonium alum, is stable in air. Gallium 
oxide is slightly volatile in sulphuric acid vapour. The acidic 
nature of the hydroxide is more strongly marked than that of 
aluminium hydroxide, the alkaline properties less so. By measur- 
ing respectively the conductivity, the velocity of hydrolysis of 
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ethyl acetate, and the depression of f. p. for dilute sodium gallate 
solution, it was found that at the ordinary temperature the second 
hydrogen atom is largely replaced by sodium. The solubility 
curve of gallium hydroxide in sodium hydroxide showed a maxi- 
mum at about 10-3N-sodium hydroxide. This represents the 
boundary of the region of existence of trisodium gallate (solid 
phase soluble in water), and of di- or mono-sodium gallate (solid 
phase insoluble in water). The hydroxide shows ageing phenomena, 
closely connected with which is the fact that the solubility of the 
hydroxide in sodium hydroxide solution of low and medium con- 
centration increases with the quantity of solid phase in excess. 
The hydroxide is readily soluble in aqueous ammonia. L. L. B. 


Mechanism of Silane Formation. II. R. Scuwarz and 
T. Horrer (Z. anorg. Chem., 1925, 143, 321—335).—The residue 
of the approximate composition Si,H,O, previously obtained (A., 
1922, ii, 846) by the interaction of hydrochloric acid and mag- 
nesium silicide has been investigated. The composition depends 
on the conditions of its formation, and the action of aqueous hydro- 
chloric acid at 0° is preferred. The reaction takes place in three 
stages, during the first and last of which hydrogen is evolved, 
whilst the silane is obtained in the middle stage. The solid residue 
reacts with sodium hydroxide with evolution of hydrogen, and 
the ratio of the hydrogen thus obtained to that found by com- 
bustion slowly decreases to 2: 1 if the material is kept in air; the 
silicon content simultaneously decreases and the change is thus 
due to absorption of oxygen. If the temperature is raised, all the 
hydrogen is evolved as water and elementary silicon is liberated ; 
this does not occur at the ordinary temperature. Apparently the 
oxidisable substance is a hydride, and when the temperature is 
raised its combustion causes thermal decomposition of the oxy- 
hydride with deposition of silicon. The only known oxyhydrides 
which would yield twice as much hydrogen when treated with 
sodium hydroxide as is found by combustion have the compositions 
Si,H,O, and SiH,O. When the substance is treated with 
ammonium hydroxide, which decomposes the oxyhydride with 
evolution of hydrogen and formation of ammonium silicate whilst 
the other constituents of the mixture are only slowly attacked, 
the ratio obtained of hydrogen to silica dissolved agrees best with 
the formula SiH,O and the solid residue thus contains a hydride, 
* prosiloxan ”’ (SiH,O) and silica. The mechanism of the reaction 
is therefore formulated as follows: Mg,Si+2H,O0=(MgOH),SiH, ; 
(MgOH),SiH,+4HCl=2MgCl,+2H,0+SiH,+H,. The radical 
SiH, polymerises to polysilenes, (SiH,),, which remain in the solid 
residue, but before this is complete the hydrides formed as inter- 
mediate products are partly decomposed, yielding “ prosiloxan ”’ 
and silanes, e.g., Si,H,+H,O—SiH,O 
+8Si,H,. This explains how various silanes can be produced from 
a single silicide. Finally, silica may be formed either from “ pro- 
siloxan or from slightly polymerised silene : SiH,O+H,O0=Si0O, 
+2H,; SiH,+2H,0=Si0,+3H,. A. G. 


| 
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Chemical Equilibria between Lead Sulphide and its Roast- 
ing Products. II. R. Scnenck and W. BorKENSTEIN (Z. 
anorg. Chem., 1925, 142, 143—179).—In answer to the criticisms 
by Reinders of the previous work of Schenck and Albers on the 
chemical equilibria between lead sulphide and its roasting products 
(A., 1919, ii, 222), the system has been reinvestigated without any 
appreciable divergences from the earlier results being obtained. 
The fundamental reactions are shown to be 10(PbSO,,PbO)+ PbS = 
7(PbSO,,2PbO)+4S0,; 13(PbSO,,2PbO)+ PbS 10(PbSO,,3PbO) 
+4S80,; 3(PbSO,,3PbO)+ PbS — 13PbO0+4S0,; 2PbO+PbS 
3Pb-+S0y. Vapour-pressure curves for these reactions have been 
obtained and a chemical and microscopical examination of the 
solid phases has been made. The isothermal decomposition of the 
compound PbSO,,PbO in the presence of lead sulphide gives results 
in accordance with the equations. The investigation includes a 
thermodynamical treatment and the representation of the 
equilibria by means of a solid figure. N. H. H. 


Lead Nitrite. A. TxHreL and L. Strout (Z. anorg. Chem., 1924, 
139, 317—323).—-By the action of lead on lead nitrate solutions 
at 25° about 40 mol.-% of the nitrate undergoes reduction to 
nitrite, part of which separates together with nitrate,as basic salts. 
This reduction is more complete at 100° or in the presence of acetic 
acid. Conversely, lead nitrite solutions, alone or in the presence 
of lead, are partly converted, with the simultaneous formation of 
basic salts, into nitrate. Thus, only by treating solid lead bromide 
with solid silver nitrite in the presence of a little water can pure 
lead nitrite be obtained. Some measurements were made on the 
conductivity and on the electrode potential of lead in nitrite solu- 
tions (cf. Chilesotti, A., 1908, ii, 845, 948; 1909, ii, 43). H. T. 


Reduction of Metallic Oxides by Alkali Cyanides. L. 
Hackspitt and R. GRanNDADAM (Compt. rend., 1925, 180, 930— 
931).—Although under ordinary atmospheric conditions metallic 
oxides are reduced by fusion with alkali cyanides to form the metal 
and the alkali carbimide, lead, tin, copper, iron, nickel, barium, 
and strontium oxides, when heated at 570—750° with sodium 
cyanide in a vacuum yield heavy metal and sodium in approxi- 
mately equivalent proportions, nitrogen, carbon monoxide and 
dioxide, and finely-divided carbon. Alumina, chalk, and man- 
ganese dioxide undergo only partial reduction under these con- 
ditions. Sodium carbimide is probably first formed, since under 
the same temperature conditions this salt rapidly decomposes 
under considerably reduced pressure to form sodium, nitrogen, 
carbon oxides, and carbon. J. 8. C. 


Preparation and Properties of Nitrides. E. FRIEDERICH 
and L. Srrrie (Z. anorg. Chem., 1925, 143, 293—320).—Nitrides 
of the compositions TiN, VN, Si,N,, BN, and LaN have been 
prepared in the pure state by heating the corresponding oxides 
with the calculated weight of carbon at 1250° in nitrogen. By 
the same method, the previously unknown nitrides ZrN, ScN, 
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NbN, and ErN have been obtained, but only traces of nitrides of 
yttrium, ytterbium, cerium, didymium, thorium, and uranium 
were formed. The previously unknown or doubtful sesquioxides, 
Ce,0, and Nb,O,, have been prepared by reducing the higher oxides 
with hydrogen. The m. p. of the nitrides were determined by 
passing a current of electricity through a rod of the material and 
comparing the energy consumption at the m. p. with that at the 
known m. p. of molybdenum and tungsten. cf. ii, 374.) 

Titanium nitride, TiN, is a light brown powder, m. p. 2930°, 
specific resistance (104s) 1-3 ohms at the ordinary temperature, 
d 5:29. Zirconium nitride, ZrN, is a yellowish-brown powder or 
golden-yellow crystals, m. p. 2930°, d 6-93, specific resistance 1-6 
ohm at the ordinary temperature. Vanadium nitride, VN, is a 
greyish-brown powder, m. p. 2050° (decomp.), d 5-91. The state- 
ment of Roscoe that vanadium nitride is formed when the oxide 
is heated in a current of ammonia (or N,+3H,) is confirmed, but 
the nitride so obtained is not pure. Niobium sesquioxide, Nb,O,, 
a grey powder, was prepared by the reduction of the higher oxide 
with hydrogen. The nitride, NbN, a light grey powder, has m. p. 
2050°, d 8-4, specific resistance 2 ohms at the ordinary temperature. 
Tantalum nitride, TaN, was obtained by heating metallic tantalum 
in hydrogen, -powdering, and then heating in nitrogen; it has 
m. p. 2800° (decomp.). Only traces of scandium nitride, ScN, were 
obtained by the usual procedure, but the nearly pure nitride was 
formed if a mixture of sodium carbonate and carbon was added 
to the mixed sesquioxide and carbon, or if the temperature was 
raised to 1700—1800°. It is dark blue, m. p. 2650°, d 4-2, specific 
resistance 3-08 ohms at the ordinary temperature. Boron nitride, 
BN, has m. p. above 2530°. Silicon nitride, Si,N,, is formed 
quantitatively at 1250° if 10% of ferric oxide is added to the 
mixture of silica and carbon; otherwise a temperature of 1500° 
is required. It is a nearly white powder insoluble in acids but 
decomposed by molten alkalis; it volatilises at 1900°. Erbium 
nitride, ErN, was prepared by the normal procedure with the 
addition of sodium carbonate and carbon to the mixture of oxide 
with carbon. It decomposes in air. Cerium sesquioxide, Ce,0,, 
was prepared by reducing the dioxide with hydrogen at 1250°. 
It is a yellow powder slowly oxidised by the air. The formation 
of the dark blue, unstable oxides previously described is due to the 
use of impure hydrogen. 

Nitrides of cerium, didymium, thorium, and uranium were not 
obtained pure. Titanium, zirconium, vanadium, niobium, and 
scandium nitrides are decomposed by aqueous alkali a 

A. G. 


Definition and Preparation of Hexametaphosphates. P. 
Pascat (Compt. rend., 1924, 179, 966—968; cf. A., 1924, ii, 856 
and previous abstracts).—‘‘ Graham’s soluble salt”? behaves as 
Na,[Na,(PO,),], a complex hexametaphosphate with a portion of 
the sodium masked by reason of its position in the complex. It is 
unstable when in solution and in presence of excess of a lead salt 
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is precipitated as a hexametaphosphate from which the corre- 
sponding alkaline salts, M,(PO,),, may be obtained. H. J. E. 


Action of Arsenious Anhydride on Alkali Carbonates. 
B. L. Vanzetti1 (Gazzetta, 1925, 55, 110—118).—Quantitative 
measurement of the interaction of sodium or potassium carbonate 
and arsenious anhydride in aqueous solution at the temperature 
of boiling water shows that the reaction proceeds only slowly, but 
may be brought virtually to completion if the carbon dioxide 
gradually liberated is eliminated by means of a current of hydrogen. 

A 


Existence of Alkali Ortho-arsenites. B. L. Vanzerti 
(Gazzetta, 1925, 55, 106—110).—In order to ascertain if alkali 
arsenites are obtainable in absence of water in accordance with the 
reaction, As,0, +6NaOR=2Na,As0,+3R,0, arsenious anhydride 
was dissolved in a methyl-alcoholic solution of the theoretical amount 
of sodium methoxide and the excess of the alcohol evaporated to 
give a syrup, which was left to crystallise in a vacuum exsiccator 
over calcium chloride. The crystals formed were all highly hygro- 
scopic and varied in composition, the arsenic content, determined 
either iodometrically or as sulphide, diminishing from about 80% 
to about 20% of that required by the formula Na,AsO;. Very 
little ether is apparently liberated during the reaction. T. H. P. xj 


So-called Molybdenum Dibromide and some of its Deriv- 
atives. K. LINDNER and H. Hetwice (Z. anorg. Chem., 1925, 
142, 180—188)—Pure molybdenum “ dibromide,” Mo,Br,, was 
prepared by passing nitrogen and bromine vapour over pure molyb- 
denum powder heated at 600—700°. With pyridine, the bromide 
forms the compound Mo,Br,,C;H;N and with ammonia in alcoholic 
solution the ammine, Mo,Br,(NHg)),2EtOH. The action of 
alcoholic halogen acids gives acids which were isolated in the form 
of their pyridine salts. Thus the eyes C;H;N,HMo,Br,, 

H;N);,H;Mo,Br,,,2EtOH, and N,HMo, Br, 
H,N.HMo,Br,Cl,,EtOH; (C,H,N),,H,Mo,Br,Cl,,3EtOH 
and “ea H;N ,HMo,Br,Cl, were prepared. "Phe compounds are of 
the same type as those obtained previously with bivalent molyb- 
denum, tungsten, and tantalum. N. H. 


Binary Systems Sodium and Lithium Tungstates, Potass- 
ium and Lithium Tungstates, Lithium Tungstate-Tungsten 
Trioxide, Sodium Tungstate-Tungsten Trioxide and Potass- 
ium Tungstate-Tungsten Trioxide. J. A. M. van LIEmMPT 
(Z. anorg. Chem., 1925, 143, 285—292).—Lithium tungstate melts 
at 742°, and has no transition points. With sodium tungstate 
(m. p. 705°), it forms a simple eutectic at 45% of the latter (crystal- 
lisation begins at 501°, eutectic crystallises at 491°). Potassium 
tungstate (m. p. 933°; transition point 352°) forms with lithium 
tungstate a compound, K,W0,,Li,WO,, crystallising at 632°, 
which gives eutectics with both ‘simple salts (70% Li,WO,, 579°; 
40% Li,WO,, 607°). With tungsten trioxide, sodium tungstate 
forms a compound, Na,W,0, (m. p. 738°), which gives a eutectic 


ay 
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with the normal tungstate (m. p. 628°); addition of the trioxide 
also lowers the second transition point (577°) of the latter. Lithium 
tungstate behaves similarly (Li,;W,O, has m. p. 745°, transition 
point 687°); the eutectic has m. p. 696°. The system potassium 
tungstate—tungsten trioxide has a eutectic at 50% WO, (crystallis- 
ation begins at 637°, eutectic crystallises at 584°), no stable com- 
pound being formed. 


Decomposition of Permanganate. J. Hotiuta (Z. physikal. 
Chem., 1925, 115, 143—150; cf. this vol., ii, 49).—Carefully pre- 
pared 0-004V-solutions of potassium permanganate are not decom- 
posed on long boiling, even on addition of small quantities of 
manganese sulphate. More dilute solutions (0-002N) are slowly 
decomposed by boiling. It is probable that the compound KMnO, 
(cf. Moles and Crespi, A., 1922, ii, 565; 1923, ii, 374) is the primary 
decomposition product and that this decomposes further with the 
formation of K,MnO, and MnQ,. L. F. G. 


Reaction between Ferric Chloride and Potassium Thio- 
cyanate. K. C. Bamery (Proc. Roy. Irish Acad., 1924, 37, [B), 
6—15).—The apparently anomalous behaviour on extraction with 
ether of solutions of potassium thiocyanate and ferric chloride 
containing predominating proportions of each constituent is dis- 
cussed, and evidence is put forward that in the case where the 
thiocyanate predominates, and where the colour is paler, the ether 
extracts practically pure thiocyanate, whilst when the ferric chloride 
is in excess and the solution is sufficiently concentrated to impart 
some colour to the ether, hydrochloric acid formed by hydrolysis 
of ferric chloride liberates thiocyanic acid, and the extract contains 
both ferric chloride and thiocyanic acid. The reason for the 
variation in the colours of the two types of solution is investigated, 
and it is shown that Lachs and Friedenthal’s method (A., 1911, 
ii, 542) for determining small quantities of iron must be used with 
caution since extraction of iron by the ether becomes progressively 
more difficult with diminution in the proportion of iron present. 
The behaviour of thiocyanic acid in organic solvents is also discussed. 
[Cf. B., 1925, 313.] D. G. H. 


Freezing Points of Solutions containing Ferric Chloride 
and Potassium Thiocyanate. K. C. Bamry and J. D. Kipp 
(Proc. Roy. Irish Acad., 1924, 37, [B], 16—18).—The freezing- 
point curve for solutions containing a constant proportion of ferric 
chloride (0-54°%) and varying proportions of potassium thiocyanate 
(0-1 to 9:7%) showed no breaks indicative of the formation of 
molecular compounds, although the depression of the freezing- 
point was slightly smaller than would be expected. OD. G. H. 


Complex Cobaltic Selenates. J. Meyer, G. Drrsxa, and F. 
CLEMENS (Z. anorg. Chem., 1924, 139, 333—386).—The substitu- 
tion of sulphate ion by the selenate ion in mono- and poly-nuclear 
cobaltic sulphates has little influence on the properties of the 
salt. The differences are less as the complexity of the cobalt- 


é 
é 


al 
al 
a 
a 
a 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 423 


ammine increases, and are most marked in the case of the solubility 
and the degree of hydration, both the latter being greater with the 
selenates than with the sulphates. The following new compounds 
are described. 
Hexamminecobaltic selenate persulphate, 
; 
acid diaquodipyridinediamminecobaltic selenate, 
; 
nitratopentamminecobaltic selenate, [(NO,)Co(NH,);|SeO,; thiocarb- 
imidopentamminecobaltic selenate, [(NCS)(NH,);Co]SeO,,2H,0 ; 
carbonatopentamminecobaltic selenate, normal 
and acid oxalatopentamminecobaltic selenate, 
[(NH,);CoC,0,],(SeO,),3H,O 
and hydroxyaquotetramminecobaltic 
selenate, [(OH)(H,O)Co(NH,),|SeO,; chloro- and bromo-aquotetr- 
amminecobaltic selenate, [X(H,O)Co(NH,),|SeO,; chlorodiaquotri- 
amminecobaltic selenate, dibromotetr- 
amminecobaltic selenate; acid dichlorodiaquodiamminecobaltic 
selenate, owalatotetramminecobaltic 
selenate, [(NH,),CoC,0,],Se0 ,2H,0O;  ovxalatodiethylenediamine- 
cobaltic selenate, dithiocarbimidodiethylene- 
diaminecobaltic selenate, [ensCo(CNS),],SeO,H ; diamminebisdimethyl- 
glyoximinocobaltic selenate, 
Hexamminetetranitro-p-selenatodicobalt, 
; 
the decammineperoxodicobalt selenates, 
](SeO,),3H,O, 
and 
(SeO,)o[ (NH;);CoO,Co(NH3); ](SeO,)3,8H,0 ; 
decammine-u-aminodicobaltic selenate, 
(SeO,)o[ (NH ; 
chloroaquo-octammine-p-aminodicobaltic selenate, 
; 
acid octammine-u-aminoselenatodicobaltic selenate, 


(SeO,H)[(NH),Co< Nig o(NH,),](Se0,) ; 
nitrate, 
>Co(NH,),](NO5), 
acid sulphate, 
(HO,S)[(NH,),Co< >Co(NH,),]80, 
acid selenate, 
>Co(NH,),]Se0, 
octammine-p-aminoperoxodicobaltic selenate), 
octammine-p-aminohydroxydicobaltic selenate, 
(SeO,)[(NH,),Co< 
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octammine-u-aminonitrodicobaltic selenate, 
(Se0,)[(NH,),Co< 

octamminedihydroxydicobaltic selenate, 
(SeO,)[(NH,),Co<f10 >Co(NH,),](Se0,),2H,0 ; 

hexamminetrihydroxydicobaltic selenate, 


HO. 
(Se0,)[(NH, CoC HO ($604), 61,0 


selenate, 
OH 


(Se0,)[(NH,),CoC OH 


dodecamminehexahydroxytetracobaltic selenate, 


| Co( Co(NH,),), |(Se0y). 
H. T. 


Non-existence of Nickel Suboxide. G. R. Levi and G. 
TaccHINi (Gazzetta, 1925, 55, 28—32).—X-Ray examination (cf. 
Levi, A., 1924, ii, 681) shows that the products obtained by Glaser 
(A., 1903, ii, 646) from partial oxidation of nickel and partial reduc- 
tion of nickeloso-nickelic oxide, Ni,O,, are mixtures of nickelous 
oxide and nickel containing no nickel suboxide, Ni,O. W. E. E. 


Chlorides of Ruthenium. L. WoOuteER and P. Batz (Z. 
anorg. Chem., 1924, 139, 411—418).—By treating’ finely-divided 
ruthenium with chlorine between 300° and 840°, only the tri- 
chloride is formed, which decomposes into its elements at 845°. 
No evidence was obtained for the formation of mono- or di-chloride 
by the direct action or by the decomposition of the trichloride. 
The product formed by the action of a mixture of carbon monoxide 
and chlorine at 400° has the same vapour pressure as the trichloride, 
and the formation of a blue colour by treatment of this product 
with dilute alcohol is probably due to reduction of the formed 
trichloride to dichloride by the alcohol. The anhydrous tetra- 
chloride could not be obtained from chlororuthenic acid nor by 
chlorinating the trichloride. The vapour-pressure curve of the 
trichloride from 450° upwards was determined. Owing to the 
volatility of the trichloride, the values above 700° are unsatis- 
factory. H. T. 


Iridium Tetroxide. F. Krauss and H. GeRuacn (Z. anorg. 
Chem., 1925, 143, 125—128).—The oxide is prepared by heating 
the pure hydroxide for a short time in nitrogen at 350°. The 
hydroxide is prepared free from chlorine and alkali by employing 
the method used by Krauss and Kiikenthal for the preparation 
of pure ruthenium trihydroxide (A., 1924, ii, 770). The compound 
was analysed by heating in carbon dioxide, absorbing the water 
by calcium chloride and weighing, and reducing the residual oxide 
in hydrogen to metal, which is finally weighed. L. L. B. 
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Boron and Boron Suboxide. H. H. Kantensere (Trans. 
Amer. Electrochem. Soc., 1925, 47, 59—91).—Boron was prepared 
by all the important methods, but in most cases was impure. 
Reduction with sodium or potassium gave a product which could 
not be freed from the alkali metal and oxides. Moissan’s method 
of reduction with magnesium gave a substance of composition 
B,O contaminated with magnesium. Reduction with aluminium 
and sulphur gave a product containing the former, as also did 
interaction of aluminium and potassium fluoborate. Boron tri- 
chloride formed by passing chlorine over Moissan’s ‘‘ boron ” (B,O) 
was passed mixed with hydrogen over an electric arc between 
copper electrodes, and gave a deposit of pure amorphous boron, 
but in low yield. A small quantity of pure amorphous 
boron was obtained by electrolysing a fused mixture of 
potassium carbonate, potassium chloride, and boron trioxide, 
using a copper cathode and a carbon anode. Fused boron was 
obtained by reduction of Moissan’s ‘“ boron” with aluminium 
powder in an arc. The single potential of boron is —0-028 volt 
with neutral potassium borate as electrolyte. The single potential 
is lower in acid, and higher in alkaline, electrolytes. Boron replaces 
gold, platinum, palladium, silver, mercury, copper, and lead from 
their solutions, the last-named very slowly. In the electrochemical 
series, boron comes just above lead. Moissan’s “‘ boron,’ which is 
shown to be a mixture of boron with a new ovide, B,O, will not 
entirely replace gold from its solutions, the residue consisting of 
displaced gold and the oxide B,O, which has a lower potential than 
boron. Boron has a high electrical resistance when cold, but 
becomes a good conductor at high temperatures. c.8 


Separation of Hafnium from Zirconium. G. von HEVESY 
and E. MapsEen (Z. angew. Chem., 1925, 38, 228; cf. A., 1924, 
ii, 53, 571).—A partial separation of hafnium and zirconium can 
be effected by means of fractional precipitation of the phosphates 
(cf. A., 1923, ii, 570), and also by recrystallisation through the 
double oxalates, double sulphates, and the oxychlorides. The 
preparation of pure hafnium salts is best effected by fractional 
crystallisation of the double fluorides. The following solubilities 
are given: K,HfF,, 0-1008 mol./litre in \/8-hydrofluoric acid at 
20°; K,ZrF,, 0-0655 mol./litre; (NH,),HfF,, 1-425 mol. /litre; 
(NH,).ZrF,, 1-050 mol. /litre. 

The mineral (silicate) is decomposed by fusion with ammonium 
hydrogen fluoride, by alkaline fusion, or by treatment with hydro- 
fluoric acid. The product is converted into the sulphate and then 
into the oxychloride. This is either recrystallised or treated with 
sulphur dioxide, which precipitates hafnium and zirconium from 
the boiling solution, leaving most of the iron in solution. 

The double fluorides are obtained by warming the dioxide with 
ammonium fluoride and hydrofluoric acid; the compound 
(NH,),ZrF, resulting from the fusion is unsuitable. The hafnium 
content (2—5%) is raised to 38° by means of the ammonium 
compounds; subsequent fractionation of the potassium compounds 
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yields a hafnium salt of more than 99-9% purity. Incidentally 
a product probably analogous to Marignac’s KZrF;,H,O was 
obtained. 

The separation was controlled by X-ray spectroscopy and by 
density determinations; the hafnium content x is given by the 
expression x=(d—5-73)/0-0394, where d is the observed density 
of the mixture of oxides. R. A. M. 


Separation of Thorium from Zirconium and from the 
Tervalent Rare-earth Metals. L. FERNANDES (Gazzetta, 1925, 
55, 3—6; cf. A., 1924, ii, 861) —A concentrated solution of thorium 
sulphate cooled with a large excess of thallous sulphate deposits 
thorium thallous sulphate (I), 2Th(SO,),,7T1,SO,, stable over a 
wide range of temperature. Evaporation at a low temperature 
of thorium sulphate solution containing a little thallous sulphate 
yields Th(SO,),,T1,S0,,4H,O, much less stable than I. A hydrate, 
2Th(SO,),,7T1,50,,3H,O, is stable from 70° to 100°. A solution 
of zirconium and thallous sulphates in concentrated sulphuric acid, 
when evaporated at a high temperature and then cooled gives two 
zirconium thallous sulphates: Zr(SO,).,2T1,80,,4H,O (II), and 
2Zr(SO,),,T1,S0,,8H,O. On the other hand, evaporation at the 
ordinary temperature at reduced pressure, over concentrated 
sulphuric acid, of a solution of the mixed salts in dilute sulphuric 
acid produces the double salt, 2Zr(SO,).,7T1,SO,, and finally the 
compound II. A study of the solubility curves of 2Th(SO,),,7T1,S0,, 
and Ce,(SO,)3,3T1,S0,,H,O in water and of that of zirconium 
sulphate in the presence of excess of thallous sulphate in 20°, 
sulphuric acid, suggested the following method of separating cerium, 
thorium, and zirconium. The mixed hydroxides, precipitated 
by ammonium hydroxide, are washed with boiling water and 
dissolved in dilute sulphuric acid and treated cold with excess of 
thallous sulphate; this precipitates nearly all the cerium. After 
evaporating the filtrate to less than two-thirds of its volume, it is 
again filtered. On cooling, the first fraction of thorium is deposited 
in a pure state. Succeeding fractions of thorium are obtained 
by evaporating the filtrate until the sulphuric acid is nearly con- 
centrated and the last traces are deposited on boiling. The liquid 
is then filtered through asbestos and the zirconium precipitated 
by cooling. W. E. E. 


Preparation of Selenium Monochloride and Monobromide. 
V. LenHER and C. H. Kao (J. Amer. Chem. Soc., 1925, 47, 772— 
774).—Selenium monochloride, b. p. 130°, is prepared in 90%, yield 
by the addition of selenium, followed (dropwise) by sulphuric acid, 
to a solution of selenium dioxide in concentrated hydrochloric acid ; 
the reddish-brown, oily layer is separated, and washed with sulphuric 
acid or precipitated by hydrogen chloride from its solution in 
fuming sulphuric acid. Selenium monobromide is prepared similarly, 
using the mixture of sulphuric and hydrobromic acids produced by 
interaction of bromine, sulphur dioxide, and water at 0°. er 
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Laboratory Circulating Pump for Corrosive Vapours. 
H. C. Kremers (Ind. Eng. Chem., 1925, 17, 298—299).—The circu- 
lation of hydrogen chloride (e.g., for the dehydration of rare-earth 
chlorides) is effected by a reciprocating pump constructed of glass, 
the plungers in which are of an elongated bell-shape and work in a 
liquid seal composed of high b. p. paraffin oil or other suitable 
liquid. The valves are of glass. W. A. S. 


Micropyrometer of the Spectrometer Type. F. HENNING 
and W. Hause (Z. Physik, 1924, 29, 157—174).—A complete 
description is given of the instrument together with a detailed 
account of the method of calibration. The principle adopted is 
that of comparison of the intensity of radiation of a given wave- 
length from the source of which the temperature is to be determined 
with that of the same wave-length emitted by a glowing filament 
the temperature of which is under very sensitive control. Typical 
data are given of the behaviour of the instrument in the region 
1500—2000°, and it is stated that temperatures up to 3000° can be 
determined in this way. R. W. L. 


Destruction of Berthelot’s Calorimetric Bomb. Its Re- 
placement by a New Type of Bomb. C. Movurev (Compt. 
rend., 1925, 180, 557—560).—In replacing the original calorimetric 
bomb of Berthelot, which exploded in 1918, the design has been 
modified in order to reduce the amount of platinum used in its 
construction. The lining consists of 0-4 mm. thickness of copper, 
covered with 0-4 mm. of gold and finally 0-2 mm. of — ‘. 


Process and Apparatus for Carrying out Chemical 
Reactions. E. Buxnrz (Chem.-Zig., 1925, 49, 267)—An apparatus 
for carrying out reactions between two or more solid substances 
so that no part of the mixture is overheated and an efficient mixing 
of the reagents is effected, thereby avoiding as far as possible any 
side reactions, consists of a closed reaction vessel containing a large 
rotating plate slightly conical in shape, above which is a smaller 
rotating baffle plate which serves to distribute the reacting sub- 
stances over the larger plate. The apparatus is charged through 
two concentric tubes, the outer of which leads directly to the baffle 
plate and the inner to the reaction plate. Provision is made for 
heating or cooling the latter by passing a stream of hot or cold 
liquid through pipes in the plate. A. R. P. 


Effect of Chemicals on various kinds of Glass. C. E. 
Kamer (Chem. Weekblad, 1925, 22, 140—141).—Tables are given 
showing the losses of weight of vessels of Pyrex, Jena, Sphinx, and 
Murano glass after heating acids and alkalis in them. The con- 
ductivities of distilled water after being boiled in selected vessels 
were also determined. 8. I. L. 


Dynamic Study of Dehydration by means of a Hydro- 
statically-compensated Balance. M. Guicnarp (Bull. Soc. 
chim., 1925, [iv], 37, 251—253).—The apparatus and method used 
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in previous experiments are described in detail. The furnace is 
arranged so that its temperature increases regularly. The sub- 
stance being dehydrated is balanced against a long cylindrical body 
partly immersed in oil, the level of which can be raised by addition 
from a burette. The volume thus added to preserve equilibrium 
after an experiment is proportional to the loss in weight of the 
substance. 8. K. T. 


Simple Apparatus for the Distillation of Mercury in a 
Vacuum. J. Svéipa (Chem. Listy, 1925, 19, 51—53).—The 
apparatus consists of a large glass bulb connected, by a long glass 
tube provided with a stopcock, with a reservoir of mercury, and 
having at its upper end an upwardly inclined tube bent vertically 
downwards at its upper end and sealed to a long glass tube ter- 
minating in a receiver with side tube for connexion to the vacuum 
pump. The apparatus will distil 600—700 g. of ne —4 hour. 

. P. 


Drying Tube for Phosphorus Pentoxide. L. M. DEnnis 
(J. Amer. Chem. Soc., 1925, 47, 797).—A modified form of drying 
tube is described, in which the gas is passed in and out through 
side tubes, the phosphorus pentoxide in the tube being stirred and 
a fresh surface exposed by turning two stoppers fitted at the 
ends of the tube and carrying heavy bent glass rods. J. 8. C. 


Simple Tangentimeter. M. LatsHaw (J. Amer. Chem. Soc., 
1925, 47, 793—794).—A simple apparatus whereby the slope of a 
plotted curve at any point may be determined, consists of a plane 
mirror mounted on one leg of a steel “ square ” so that the mirror 
face extends to the plane at the bottom of the square and is normal 
to the other leg. When the mirror is standing normally across a 
given curve, there will appear no break between the curve and its 
image at the foot of the mirror. The second leg of the square is 
then parallel to the tangent to the curve at that point. J. 58. C. 


Simple Automatic Mercury Pump. H. M. McLavucuHiin 
and F. E. Brown (J. Amer. Chem. Soc., 1925, 47, 613—615).—A 
modified form of Toepler pump is described, which, with the aid 
of a small water pump, will operate continuously and automatically, 
returning the mercury to the reservoir after each stroke. The 
design of the apparatus permits collection of the exhaust gas and 
guards against its contamination. J. 8. C. 


Fractionating Column with Moving Parts. J. E. Myers 
and W. J. Jones (J. Chem. Soc., 1925, 127, 4—8).—The column is 
divided into sections by downwardly-directed conical trays equally 
spaced at 3-5 cm., each having at the centre a circular hole 1-25 cm. 
in diameter. Through these holes passes a vertical shaft which 
bears horizontal discs, 2-5 cm. in diameter, one just below each 
tray. The shaft works on a bearing fixed to the bottom of the 
column and emerges at the top through a stuffing-box. At about 
2400 revolutions per minute the column compares very favourably 
with other patterns. L. J. H. 
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Mineralogical Chemistry. 


New Type of Eruptive, Mesocratic Alkaline Rock. A. 
Lacroix (Compt. rend., 1925, 180, 481—484).—A new type of 
mesocratic, alkaline rock, intermediate between lujavrite, which is 
poor in silica, and fasibitikite, rich in silica, has been found amongst 
the quaternary gravels in the deserts of Santas-ho, China. The 
name “ ordosite ” is proposed for this rock. It consists of needles 
of green egyrine with porphyritic crystals of felspar showing crossed 
albite twinning and enclosing lamine of mica. It belongs to the 
syenite class, but for this class contains an unusually large amount 
(60%) of pyroxene soda, which is embedded in the felspar and is 
acicular in form. The analyses of nine egyrine mesocratic rocks 
are given, that of ordosite being : 


SiO,. Al,O3. Fe,0,. FeO. MgO. CaO. Na,O. 
56-90 7-00 17-41 1-25 ]-22 1-62 6-86 
K,0. TiO,. H,O ( ). H,O ( — ). MnO. 

5-36 1-60 0-10 0-20 0-11 0-27 


The richness in pyroxene soda is shown to be independent of the 
nature of the felspar of which the rock is composed. J. W. B. 


Native Arsenic in Cornwall. A. Ruvssett [with H. F. 
Harwoop] (Min. Mag., 1925, 20, 299—304).—Massive material 
with a curved lamellar structure and columnar jointing was found 
in some quantity (several cwt.) along a joint in dolerite in a road- 
metal quarry near Saltash in Cornwall. Analysis gave: 


As. Sb. Fe. S. Insol. Total. Sp. gr. 
94-80 5-15 0-15 0-11 0-10 100-31 5-636 


Native arsenic has also recently been found in small amount in the 
Tolgus mine at Redruth. These are the first authentic records 
of the occurrence of this mineral in the British Isles. The occurrence 
of bismuthinite in granite at Shap in Westmorland, and of smaltite 
and niccolite in the old copper mine at Coniston in Lancashire, are 
also recorded. L. J. 8, 


ites of Majdan-Pek (Serbia). J. Barrnovux (Compt. 
rend., 1924, 179, 982—984).—The beds of pyrite and chalcopyrite 
result from magmatic differentiation. These minerals tend to occur 
in vertical bands, most freely in contact with the face of an eruptive 
formation. The method of investigating the deposits consists, 
therefore, in finding the edge of the eruptive rock and exploring the 
lateral surface of contact. H. J. E. 


Atwillite, a New Hydrous Calcium Silicate. J. Parry and 
F. E. Wricut (Min. Mag., 1925, 20, 277—286).—A columnar 
aggregate of clear, colourless crystals was found by A. F. Williams 
in the Dutoitspan diamond mine at Kimberley, South Africa. The 
crystals are monoclinic (a: 6 : c=2-097: 1: 2-381, 8=81° 34’) with 
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prismatic habit in the direction of the axis of symmetry, and perfect 
(001) cleavage. d 2-630, hardness 4. The optical characters are 
given in detail and compared with those of the several known hydrous 
calcium silicates. Analysis I by J. Parry was made by decom- 
posing the mineral with hydrochloric acid, and II by H. 8. Wasuinc- 
TON by fusion with sodium carbonate. 
Al,O,-- H,O 4H,0O 
Fe,0;. MgO. CaO. BaO. (+110°). (—110°). Total. 
I. 33:96 060 — 49-28 — 15:89 0-12 99-35 
Il. 35:10 005 0:02 4900 Nil 15-81 0-01 99-99 
B.The formula is 3CaO,2Si0,,3H,O, which may be written 
2H,CaSiO,,Ca(OH),, since two-thirds of the water is lost at about 
300° and only one-third of the lime is taken up by water from the 
ignited material. The rate at which water is lost at different 
temperatures depends on the pressure of aqueous vapour in the 
atmosphere. The mineral gives an alkaline reaction; it is slowly 
decomposed by water and more readily by hydrochloric ig . 


Hafnium Content of Zirconium Ores. II. G. HEvesy 
and V. T. Jantzen (Chem. News, 1925, 130, 179—180; cf. A., 
1924, ii, 492, 571, 620).—A comparison of the proportion of hafnium 
in 20 zircons of known radioactivity, helium content, and density, 
showed a rough connexion between the proportion of hafnium 

resent and the radioactivity, but not with the density. The ratio 
f0,/ZrO, was found to be appreciably lower in zirconium minerals 
than in minerals of a less silicious magma. ([Cf. B., 7s “4 


Tyuyamunite from the Tyuya-Muyun Radium Mine in 
Fergana. P. N. Currvinsky (Min. Mag., 1925, 20, 287—295). 
—Tyuyamunite (Ca0,2U0,,V,.0,,mH,O) corresponds in composition 
with carnotite (K,0,200,,V,0;,nH,O) and is consequently also 
known as calciocarnotite. An account is given of its occurrence and 
mining in Russian Turkestan. It is found with copper ores in 
limestone. Analyses of the ore show CuO 3-10—10-88%, U;0, 
0-80—4:61%, V,O,; 1:83—6-39%, together with barytes and calcite. 
The copper is present as malachite and the vanadate turanite 
(5CuO0,V,0;,2H,O). Of wide distribution in the same region is a 
nickel vanadate, named kolovratite by Vernadsky in 1922. The 
optical characters of the minute orthorhombic crystals of tyuy- 
amunite are described. L. J. 8. 


X-Ray Examination of Calcium Formate. K. YARDLEY 
(Min. Mag., 1925, 20, 296—298).—It is shown that crystals of 
calcium formate are orthorhombic bipyramidal, and not bisphenoidal 
as suggested by Plathan (Z. anorg. Chem., 1898, 18, 86). The 
dimensions of the unit cell containing eight molecules are a=10-19, 
b=13-41, c=6-27 A. The half spacing for certain of the _— 
shows that the lattice is [, and the space-group Q,5. L. J.S. 


ANALYTICAL CHEMISTRY. ii. 431 


Analytical Chemistry. 


Laboratory Vacuum Gauge. M. L. Hamiin (J. Amer. Chem. 
Soc., 1925, 47, 709—712).—Details are given for the construction 
and calibration of a vacuum gauge having a useful range of 10— 
0-05 mm., which may be so modified as to cover a second range of 
pressures one-fifth or one-tenth of this. J. 8. C. 


Gas Absorption Pipette. A. O. Jones (J. Soc. Chem. Ind., 
1925, 44, 115—116r).—A two-bulbed absorption pipette is described 
in which the bulbs are joined by rubber tubing in place of the usual 
rigid glass tube, and a funnel and tap are attached to the top of the 
absorption bulb. By this means, the gas in the pipette may be 
washed with more than one reagent without transferring it to the 
burette, one pipette can be used for all the reagents, and fouling of 
the mercury in the burette by the reagents is lessened. L. F. H. 


Modification of Geissler’s Bulbs. G. Oppo (Annali Chim. 
Appl., 1925, 15, 3—4).—When the tightness of the joints of a 
combustion apparatus is being tested, the potassium hydroxide 
solution tends to spurt into the calcium chloride tube. This is pre- 
vented if the narrow tube passing down into the first small bulb of the 
Geissler absorption apparatus is continued, at its upper end, into 
the large bulb and bent over in the form of a crook. 7. = 8 


Apparatus for Quantitative Microanalysis. J. PoLiak 
(Mikrochem., 1924, 2, 189—192).—When mixing solutions in test- 
tubes immersed in a water-bath for quantitative microanalysis, 
stirring by means of a slow current of air is the only satisfactory 
way. The air should be purified from dust and possible halogen 
compounds by passing it from an aspirator through a wad of cotton 
wool, then through asbestos soaked in silver nitrate solution, and 
bubbled into the test solution through a capillary tube. For 
suspending a number of test-tubes in a water-bath (beaker), a stand 
consisting of two perforated brass plates some distance apart and 
fixed to arms bent at right angles at the top to rest on the edge of the 
bath is useful. A. R. P. 


Use of Glass Filters in Qualitative Analysis. G. F. Hirtic 
and M. Netre (Z. anal. Chem., 1925, 65, 385—399).—Biichner or 
Nutsche funnels with porous filter-beds of sintered glass have many 
advantages over filter-papers for qualitative group analysis. The 
one funnel may be used throughout the analysis; the precipitate 
is sucked dry on each occasion, thereby keeping the volume of the 
filtrate low, and the different constituents of a group precipitate 
may be extracted by passing the appropriate solvents through the 
filter in succession. None of the ordinary group reagents except 
alkali hydroxides has any solvent action on the filter, which may, 
if necessary, be cleaned by the use of the strongest acids at high 
temperatures. Suitable forms of apparatus for the purpose are 
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described and a detailed account is given of the procedure for 
conducting an ordinary group analysis. A. R. P. 


Shimer Filter Tube. E.C. Brnauam (Ind. Eng. Chem., 1925, 
17, 293—294).—The improved form is described (cf. A., 1905, ii, 
349). The “ filter-mat ” is now made of surgical lint. W. A. S. 


Determination of Combustible Gases by Combustion with 
Cupric Oxide. II. J. Svipa (Chem. Listy, 1925, 19, 41—48, 
73—79).—A fuller account of work previously published (this vol., 
ii, 154). The combustion of the gases is carried out in a special 
gas pipette which may be exhausted of air before introducing the 
gas mixture, thus eliminating errors due to absorption of air and 
carbon dioxide by the contact mass of ceric and cupric oxides. The 
combustion of both hydrogen and carbon monoxide is complete 
at 280—290°, contrary to the statement of Scherb that the com- 
pleteness of the oxidation of carbon monoxide depends on the partial 
pressure of the hydrogen. A. R. P 


Adsorption of Cresol-red by Serum in Spectrophotometric 
Determination of pg. E. F. Hrrscu.—(See i, 606.) 


Bromate Determination of Hydrogen Peroxide, Peroxides, 
and Per-salts. E. Rupp and G. SresBLer (Pharm. Zentr., 1925, 
66, 193-—196).—0-1N-Solutions of potassium bromate and arsenious 
acid do not alter on keeping. Titration of the latter with the former 
is carried out in hot, strongly acid solution in presence of methy]l- 
orange; excess of bromate liberates bromine, which decolorises 
the indicator. Hydrogen peroxide is run into excess of arsenious 
oxide in alkaline solution, the whole acidified, and the excess 
titrated with bromate. Other peroxides are treated, in presence of 
excess of the arsenic solution, with acid, to liberate hydrogen 

eroxide, and the determination is completed as for the latter. 
ersulphates are reduced by excess of the arsenic solution in 5 min., 
at the b. p., perborates even more quickly. 8. I. L. 


Preparation of o-Tolidine Solution for the Determination 
of Chlorine [in Chlorinated Water]. C. E. Roaxe (Ind. Eng. 
Chem., 1925, 17, 257).—The o-tolidine is first treated with concen- 
trated hydrochloric acid; dissolution is then easier. [Cf. B., 
1925, 333.] A.S 


Detection and Determination of Chloride, Bromide, and 
Thiocyanate in the Presence of Cyanide. E. ScuuLex (Z. 
anal. Chem., 1925, 65, 433—435).—In the presence of free alkali or 
of sodium hydrogen carbonate, cyanides are converted by form- 
aldehyde into alkali glycollate and hexamethylenetetramine. If 
the solution is then acidified with nitric acid, the chloride, bromide, 
or thiocyanate ions may be determined by Volhard’s method in the 
usual way. An alternative procedure for the elimination of the 
cyanide consists in distilling the liquid with boric acid; the residual 
solution in the distilling flask is then acidified with nitric acid and 
the analysis finished as described above. A. R. P. 
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Electrometric Titration of Hypochlorous Acid. A. 
ScHLEICHER and L. Toussaint (Z. anal. Chem., 1925, 65, 399— 
405).—In Treadwell’s process for the electrometric titration of 
hypochlorous acid (A., 1921, ii, 410), the comparison electrode may 
consist of solutions of many neutral salts or weak oxidising agents 
instead of a previously titrated hypochlorite solution. Such salts 
are sodium chloride, nitrate, and sulphate, ammonium chloride 
and acetate, and chromates of the alkali metals. The potential at 
the end-point may be displaced as much as 0-2 volt without affecting 
the results if the titration is carried out in the simplified compensation 
apparatus of A. Fischer (“ Elektroanalytische Schnellmethoden,” 
Stuttgart, 1908). A. BB. 2. 


Electrometric Titration of Chlorous Acid and its Deter- 
mination in Presence of Hypochlorous Acid. A. SCHLEICHER 
and W. WEs ty (Z. anal. Chem., 1925, 65, 406—411).—Chlorous acid 
reacts with potassium iodide and sulphuric acid, liberating 2 mols. 
of iodine, which may be measured by titration of the solution with 
sodium thiosulphate and electrometric determination of the end- 
point. This acid does not react with sodium arsenite in the presence 
of sodium hydrogen carbonate, whilst hypochlorous acid may be 
determined electrometrically by titration with this reagent. The 
titrated solution is treated with potassium iodide and sulphuric 
acid and the chlorous acid determined as above, allowance . being 
made for the excess of arsenite used in the first titration. Chlorites 
are not decomposed by heating the solution for 15 hrs. on the water- 
bath, but hydrogen peroxide decomposes them readily without 
attacking any chlorate present. A. R. P. 


Volumetric Determination of Iodides. N. Sasaxr (Z. anorg. 
Chem., 1924, 139, 394—-396).—Iodides in the presence of an equal 
amount of bromide and forty times as much chloride can be accur- 
ately determined by treating a solution with an excess of 0-1N- 
potassium dichromate solution, followed after 10—60 secs. by an 
excess of ferrous ammonium sulphate solution, and titrating the 
liberated iodine immediately with thiosulphate solution, the re- 
actions between iodide and ferric salts and free iodine and ferrous 
salts taking place very slowly. Direct sunlight should be avoided 
and the iodide solution should contain 1 mg.-equivalent of iodide in 
300 c.c. and be acidified with sulphuric acid until the solution has 
about N-acidity. If more bromide or chloride is present, approxi- 
mate results can be obtained by shortening the time of action of 
the dichromate solution. | > 


Determination of Hydrofluoric Acid. O. WaertzeL (Z. 
Unters. Nahr. Genussm., 1925, 49, 31—37).—The method of Greef 
(A., 1913, ii, 975) by which soluble fluorides are titrated with ferric 
chloride in the presence of ammonium thiocyanate, is adapted for 
the analysis of disinfectants etc. A. GF 


Determination of Sulphur in Polysulphides. A. KURTE- 
NACKER and K. Birrner (Z. anorg. Chem., 1925, 142, 115—118).— 
Sodium polysulphide solution is converted into thiosulphate and 
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sulphide by the action of sodium sulphite solution as in the methods 
of Chapin and of Woéber. The sulphide is then precipitated with 
zinc acetate and the excess of sulphite removed with formaldehyde. 
After addition of acetic acid, the thiosulphate is titrated with iodine. 
The results show excellent agreement with those obtained indirectly 
by oxidation of the sulphur with bromate and bromide (Treadwell 
and Mayr). N. H. H. 


Determination of Polythionic Acids in Presence of One 
Another. A. KurTENACKER and K. Bittner (Z. anorg. Chem., 
1925, 142, 119—129).—A volumetric method is described for the 
determination together of the radicals 8,0,”, S,0,”, and S,0,”. 
By treatment with excess of mercuric chloride, all the radicals 
react to give four equivalents of acid for each mol. of polythion- 
ate, —> Hg,S,Cl,+4Cl’+8H’+228. Thus 
titration with sodium hydroxide solution gives the total poly- 
thionate. On treatment of another portion with excess of sodium 
sulphite solution, the reactions 8,0,’’+S0,’=8,0,’+8,0,”" and 
=S8,0,’’+28,0,” occur, and after removal of the 
excess of sulphite with formaldehyde the thiosulphate may be 
titrated with iodine. A third portion is treated with potassium 
cyanide solution, giving 
2HCN+8,0,” and 
$,0,”. If the original solution contains x, y, and z mols. of tri-, 
tetra-, and penta-thionate, respectively, and the three titrations 
are @ mols. of sodium hydroxide and b and c mols. of iodine, then 
x=a/4—c, y=2c—b, and z=b—c. The results are in satisfactory 
agreement with the theoretical when arbitrary mixtures of the 
pure substances are used and with results obtained by certain 
other methods. N. H: H. 


[Quantitative] Separation of Selenium and Tellurium by 
Sulphur Dioxide in Hydrochloric Acid Solution. V. LENHER 
and C. H. Kao (J. Amer. Chem. Soc., 1925, 47, 769—772).— 
Selenium is precipitated by sulphur dioxide from cold solutions 
of the two oxides in concentrated hydrochloric acid, washed with 
concentrated hydrochloric acid, water, and finally with alcohol 
and ether, care being taken to remove the last traces of water. 
The precipitate is dried for 3 or 4 hrs. at 30—40° and finally for 
2 hrs. at 120—130°. Tellurium is precipitated from the con- 
centrated filtrate by the sulphur dioxide—hydrazine hydrochloride 
method previously described (A., 1908, ii, 426), washed with hot 
water and alcohol, and finally dried at 105°. J.8.C. 


Determination of Nitrogen by Kjeldahl’s Method; an 
Attempt at Generalisation and One Source of Error. P. 
Frievury and H. Levarrrer (Bull. Soc. chim., 1925, [iv], 37, 330— 
335).—In the determination of nitrogen by the Kjeldahl—Gunning 
method, using potassium sulphate, some nitrogen is always lost 
as such (70% in the case of phenylhydrazine) and some is lost in 
another, unknown form (about 28% with piperidine). Carbon 
monoxide is always produced, so that the mechanism of the reaction 
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must involve mainly a process of reduction (cf. A., 1924, ii, 273; 
this vol., ii, 66). 


Preparation of Nessler’s Solution. R. C. FREDERICK 
(Analyst, 1925, 50, 183).—Increasing age does not increase the 
sensitiveness of Nessler’s solution, and the maximum effect following 
from sensitising the reagent by means of saturated mercuric chloride 
solution lasts only for 2 hrs. D. G. H. 


Determination of Phosphoric Acid in Metabolic Investig- 
ations. C. Scumirt-KRAHMER.—(See i, 613.) 


Qualitative Microanalysis. II. F. Freie. (Mikrochem., 1924, 
2, 186—188).—Addition of ammonium molybdate followed by 
a strongly acid solution of stannous chloride to a hydrochloric 
acid solution containing phosphoric acid, but free from arsenic 
acid, produces a brown to yellow colour, and on shaking the mixture 
with amyl alcohol the latter is coloured blue if only 1 part of 
phosphoric acid is present in 1,250,000 parts of solution. 

Magnesium salts, when boiled with alcoholic potassium hydr- 
oxide and diphenylearbazide, yield a red precipitate insoluble in 
hot water; to detect traces of magnesium, the solution must be 
filtered and the paper washed with hot water to remove the soluble 
potassium salt. 

Bismuth nitrate solutions yield characteristic orange-yellow, 
crystalline precipitates with pyrogallol and tribromopyrogallol ; 
lead does not interfere in the test. 

Barium and strontium salts give red precipitates with sodium 
rhodizonate in neutral solution; the strontium compound is 
readily soluble in 1%, hydrochloric acid, whilst the barium com- 
pound is turned scarlet by the acid. By converting the barium 
into chromate before testing with the reagent, strontium may be 
detected in presence of barium. ([Cf. B., 1925, 340.] <A. R. P. 


Double-reacting Turmeric Paper. W. Brinsmaip (Ind. 
Eng. Chem., 1925, 17, 264).—When the paper is prepared as 
described, the effect of boric acid is, as usual, to change the colour 
to pink or cherry-red, but a confirmatory reaction is now possible, 
in that this colour is turned to a clear blue by the action of 
0-1N-sodium hydroxide. [Cf. B., 1925, 342.] W.A.S. 


Volumetric Determination of Small Quantities of Carbon 
in Tungsten. W. J. Kina (J. Amer. Chem. Soc., 1925, 47, 
615—621).—The method depends on the combustion of tungsten 
in pure oxygen, passage of the products of combustion into a 
special absorption apparatus containing hot 0-01N-barium hydr- 
oxide solution, and titration of the cold, filtered solution with 
0-01N-hydrochloric acid, using thymolphthalein as _ indicator. 
The special absorption apparatus provides for the complete 
absorption of carbon dioxide, the precipitation and filtration of 
barium carbonate in the hot solution, and finally a method of 
titrating the excess of barium hydroxide without transferring to 
a second vessel. The addition of 15% of ethyl alcohol and 1% 
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of barium chloride to the standard 0-01N-solutions is recom- 
mended. The combustion furnace is maintained at 700—1000°, 
and 65° is selected as the most suitable temperature for the barium 
hydroxide solution from considerations of minimum corrosion of 
the glass, complete absorption of carbon dioxide, and coagulation 
of the precipitated barium carbonate. J.8.C. 
Determination of Carbon in Organic Substances. A. 
DeEsGREz and R. Vivario (Compt. rend., 1925, 180, 886—890).— 
By the action of a large excess of potassium dichromate and sul- 
phuric acid, the carbon of organic matter is oxidised to carbon 
dioxide, which is absorbed by weighed potassium hydroxide; 
before absorption, the vapours are passed over potassium ferro- 
cyanide and borax to remove the volatile chlorine and nitrogen 
derivatives, and then over heated cupric oxide to complete the 
oxidation. The method is recommended for the determination 
of carbon in blood. ([Cf. B., 1925, 342.] F. M. H. 


Conditions for Applying the Argentosulphochromic 
Method in Determining Carbon. L. J. Simon (Compt. rend., 
1924, 179, 975—977; cf. A., 1924, ii, 567, and previous abstracts). 
—The determining factors in the sulphochromic oxidation of 
organic compounds are the relative quantity of silver dichromate 
and the time of heating. Experiments with benzaldehyde, salicyl- 
aldehyde, and cinnamaldehyde show that if one of these factors 
is changed, the other varies in the opposite sense. The author 
recommends the use of 4-0 g. of silver dichromate for each 0-2 g. 
of the substance to be oxidised and heating for 30 mins. at 100° 
or 12-0 g. and 4 mins., but recognises that the method is empirical. 

H. J. E. 


Absorption of Carbon Monoxide. I. Critical Comparison 
of some Methods Employed in Gas Analysis. H.R. AMBLER. 
II. Advantages of Using Hot Reagent. T. C. Surron and 
H. R. AmBieR (Analyst, 1925, 50, 167—174).—Acid cuprous 
chloride solution was not satisfactory but ammoniacal cuprous 
chloride solution effected complete absorption of carbon monoxide, 
provided that it had not previously absorbed more than 5% of 
its volume of the gas. Cuprous oxide in sulphuric acid containing 
6-naphthol also brought about complete absorption, but at a 
slower rate. The time may, however, be reduced to 3 mins. by 
using the solution at a temperature of about 60°. ([Cf. B., ay | 29th.] 

D. G. H. 


Separation and Determination of the Alkali Metals, using 
Perchloric Acid. I. Solubilities of the Perchlorates of the 
Alkali Metals in Mixed Organic Solvents. G. F. Smrra (J. 
Amer. Chem. Soc., 1925, 47, 762—769).—The solubilities of sodium, 
potassium, rubidium, cesium, and ammonium perchlorates, sodium 

erchlorate monohydrate, and lithium perchlorate trihydrate have 
tien determined in various mixtures of methyl, ethyl, and n-butyl 
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alcohol with ethyl acetate. The salts fall into two groups, the 
readily soluble sodium, lithium, and ammonium salts, and the 
sparingly soluble potassium, rubidium, and cesium salts. The 
solubility data are discussed from the point of view of the separ- 
ation and determination of the alkali metals, and it is shown that 
the use of mixed solvents has many advantages over that of 
individual solvents (A., 1923, ii, 239). J.8.C. 


Separation and Determination of the Alkali Metals Using 
Perchloric Acid. II. Precise Determination of the In- 
soluble Alkali Metal Perchlorates. G. F. SmirH and J. F. 
Ross (J. Amer. Chem. Soc., 1925, 47, 774—781; cf. preceding 
abstract).—The alkali chlorides, free from ammonium salts, are 
evaporated with perchloric acid and then taken twice to dryness 
on the hot plate. The soluble sodium or lithium salts are removed 
by extraction with one of the mixed solvents previously studied. The 
insoluble potassium, rubidium, or cesium perchlorate is dried to 
constant weight at 350°. The evaporation of the chlorides with 
excess of perchloric acid results in the concentration of the latter 
to 72-5%, in which the perchlorates are freely soluble. Photo- 
micrographs show that the perchlorates crystallise from such 
solutions in long, tubular crystals, in the hollow parts of which 
mother-liquor is frequently enclosed. The extent of acid occlusion 
is usually very small. Previous methods for the perchlorate 
separation are shown to have appeared exact as the result of a 
fortuitous compensation of errors. J.8.C. 


Determination of Potassium in Potassium Salts as Per- 
chlorate. A. VirtHem (Chem. Weekblad, 1925, 22, 138— 
140).—With suitable precautions, the method yields very accurate 
results. Potassium perchlorate is insoluble in 96% alcohol con- 
taining 3 c.c. of 50% perchloric acid per litre; the minimum 
quantity of neutral 96°% alcohol must be used for the final wash- 
liquid, since if neutral alcohol saturated with the perchlorate be 
used the results are too high. Barium perchlorate is very soluble 
in 96% alcohol containing the above quantity of perchloric acid; 
40 c.c. dissolve 28 g. Even in presence of other salts, the results 
are accurate if sulphates be carefully removed. 8.1. L. 


Reaction for Magnesium and Calcium and for Rubidium 
and Cesium. FE. Murmann (Oesterr. Chem.-Zig., 1925, 28, 
4244; cf. A., 1924, i, 20).—The cesium magnesium ferrocyanide 
precipitate is a fine white powder, practically insoluble in water; 
it is a, mixture of composition approximately corresponding with 
the formula Cs,Mg,Fe,(CN),..4H,O. The sensitiveness for varying 
proportions of the reagents is given. 8.1. L. 


Separation of Small Quantities of Calcium from Large 
Amounts of Magnesium. R. HemincOrTTER (Chem.-Zig., 1925, 
49, 241).—For the determination of less than 5°% of calcium oxide 
in commercial magnesites, the method of Dede (A., 1912, ii, 491) 
gives sufficiently accurate results in a shorter time than that of 
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Rodt and Kindscher (this vol., ii, 158), but no 
of the two methods are given. A.R 


Oxalate Separation of Calcium and Magnesium. G. io 
(Z. anal. Chem., 1925, 65, 439—448).—The presence of ammonium 
chloride and too great an excess of ammonium oxalate tends to 
cause co-precipitation of magnesium from solutions containing 
much magnesium in the presence of little calcium. In the absence 
of ammonium chloride and by using only a very slight excess of 
ammonium oxalate and digesting the liquid for 1—2 hrs. on the 
water-bath, good separations of calcium from relatively large 
amounts of magnesium may be effected in one operation. In the 
usual course of analysis, the solution from which the calcium is 
to be precipitated generally contains a quantity of ammonium 
chloride; in such cases, the boiling, slightly ammoniacal solution 
is treated drop by drop with a saturated ammonium oxalate solu- 
tion from a burette until a drop of the clear liquor shows the 
presence of an excess of the reagent in a spot test with calcium 
nitrate solution. The precipitate is collected after digestion for 
1 hr. on the water-bath. From acetic acid solutions, considerable 
co-precipitation of magnesium takes place, even under the most 
carefully controlled conditions. A. R. P. 


Fractional Crystallisation of Radioactive Substances. W. 
CHLoPIN (Z. anorg. Chem., 1925, 143, 97—117; cf. A., 1924, 
ii, 42).—The fractional crystallisation of barium-radium salts 
by evaporation of the solution can be successfully replaced {by 
fractional precipitation of the given solution by increasing the 
concentration of the anion. Acids or salts which contain the 
same anion as the barium—radium salt, and form no double or 
complex compounds with this, may be used. Precipitants 
which favour hydrate formation are of special value. It is 
found that the “ coefficient of enrichment” is approximately 
only dependent on the relative mass of the precipitated barium 
salt in the case of chlorides, bromides, and nitrates. The frac- 
tional precipitation of the chlorides by means of hydrochloric acid 
has been utilised for the separation of radium from barium on 
the large scale. The fractional crystallisation or precipitation of 
the nitrates leads to a concentration of radium in the solid phase, 
and thus to a gradual separation of radium from barium. The 
distribution of radium between solid and liquid phases follows 
approximately the Nernst—Berthelot distribution law. The value 
of the “ coefficient of enrichment” is different according as the 
fractionation is brought about by partial precipitation or by partial 
crystallisation of the barium-radium salt. L. L. B. 


Volumetric Determination of Zinc. E. Bryne (Bull. Soc. 
chim. Belg., 1925, 34, 38—41; cf. this vol., ii, 69).—In the 
Schaffner method (for which the author suggests the unambiguous 
name “ Vieille-Montagne” method), a small error is involved 
in the incomplete separation of zine with iron, aluminium, and 


manganese oo by ammonia in the presence of ammonium 
salts. [Cf. B., 1925, 246.] J. W. B. 
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Separation of Zinc and Nickel by Hydrogen Sulphide. A. 
Kune and [Mme.] A. Lassteur (Compt. rend., 1925, 180, 517— 
519).—The pg values necessary for the precipitation of zinc and 
nickel by hydrogen sulphide are determined with a view to obtain 
a satisfactory separation of these two metals by this reagent. 
In the case of nickel, when hydrogen sulphide is passed for 45 mins., 
the minimum pg, value is 2-80, whilst the corresponding value for 
the quantitative precipitation of zinc is 2-4, and thus separation 
is not possible in a short time. If the gas be passed for 1 hr. and 
the solution left for a further 12 hrs., nickel is precipitated from 
solutions with pg>2-0, whilst zinc requires pg 1-35 for complete 
precipitation; again, the margin is too small to allow the separ- 
ation to be trustworthy. The presence of ammonium sulphate 
does not affect the precipitation of nickel, but in the case of zinc 
the presence of this salt (10 g. per litre) causes precipitation to 
commence at pq 1-0, and to be quantitative at pz 2-4. J. W. B. 


Electroanalytical Determination of Cadmium in Sulphuric 
Acid Solutions. E. Birrcenspacn (Z. anal. Chem., 1925, 65, 
452—455).—_-Cadmium may be deposited electrolytically on a 
stationary cathode from a solution containing 6 g. of potassium 
hydrogen sulphate in 200 c.c. by the use of a rotating anode and 
an E.M.F. of 3-8 volts. With small amounts of cadmium a 
cadmium-plated cathode should be used with a stationary anode. 

A. R. P. 


Separation of the Rare-earths by Basic Precipitation. 
VIII. Preparation of Pure Yttrium Oxide. W. PRaNnpDTL 
(Z. anorg. Chem., 1925, 143, 277—284).—The solubilities of yttrium 
oxide in N-, 2N-, 3N-, 4N-, and 5N-ammonium nitrate solutions, 
at temperatures up to 100°, alone and in presence of zinc and 
cadmium nitrates, are recorded. In absence of heavy metals, 
the solubilities are lower (one-third to one-half) than the solu- 
bilities of samaria, the weakest base of the ceria group. The presence 
of cadmium nitrate raises the solubilities considerably, that 
of zinc nitrate much more; in this, yttria behaves differently from 
the ceria earths, the solubilities of which in ammonium nitrate 
solutions are greater in presence of cadmium nitrate than of zinc 
nitrate. Yttrium is readily concentrated by taking advantage 
of these solubility differences; of three crude yttrium fractions 
obtained by this fractional basic precipitation, the most basic was 
further treated by bromate fractionation; yttrium from the most 
soluble fractions contained only a trace of holmium and gave an 
atomic weight 89-09. The middle and least basic fractions were 
treated by bromate fractionation, followed again by basic pre- 
cipitation fractionation; the yttriym so obtained had an atomic 
weight 88-95, and its X-ray spectrum gave no rare-earth lines 
other than those of that element. The last traces of erbium in 
this yttrium were removed by the ferrocyanide method; the final 
product showed no absorption lines in a thickness of 20 cm. of 
the concentrated nitrate solution. The ferrocyanide precipitation 
is carried out in presence of ammonia or zinc nitrate to assist 
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filtration; the precipitate is dried and ignited, the residue extracted 
with nitric acid, and the earths precipitated as wena 


Goppelsroeder’s Reaction for Aluminium and its Applic- 
ation in Microchemistry. E. Scuanti (Mikrochem., 1924, 2, 
174—185).—Aluminium salts in neutral solution yield a char- 
acteristic green fluorescence with alcoholic solutions of morin 
(tetrahydroxyflavonol) due to the formation of the neutral salt 
Al(C,;H,O,)5. Mineral and organic acids, except acetic, reduce 
the sensitivity appreciably. If the test is carried out in a dark 
room and the solution viewed through a Tswett’s luminoscope 
(Z. physikal. Chem., 36, 450), as little as 0-0000001 mg. of aluminium 
in 10 c.c. of solution is readily detected; the method is therefore 
as delicate as the spectrographic test. Iron and chromium salts 
give dark-coloured, colloidal precipitates with the reagent, but 
these may be separated by filtration through a filter-candle and 
the filtrate tested for fluorescence in the luminoscope. Manganese, 
cobalt, nickel, and zinc salts do not interfere. Morinsulphonic 
acid, which is readily soluble in water, may be used in place of 
morin itself without appreciably affecting the sensitivity of the 
test and, in this case, the presence of mineral acids has a much 
less marked inhibiting power on the development of the fluorescence. 

A. R. P. 


Determination of Large Quantities of Manganese by 
Titration with Permonophosphoric Acid. T. Hrozko (Z. 
anorg. Chem., 1925, 143, 129—142).—By the action of permono- 
phosphoric acid, prepared from phosphoric acid, phosphorus 

ntoxide, and hydrogen peroxide, in acid solution on manganese 
salts, a stable complex compound of tervalent manganese is obtained 
in solution. After complete oxidation of the manganese, the 
excess of the oxidising agent decomposes in a short time. Iodo- 
metric titration is employed. ([Cf. B., May 29th.] L. L. B. 


Certain and Exact Establishment of the End-point in the 
Titration of Manganese. O. Hackut (Chem.-Zig., 1925, 49, 
257).—In the titration of manganese by Volhard’s method, the 
end-point is often masked, especially if much iron is present, by 
the presence of finely-divided suspended particles which do not 
settle well. In these cases, a portion of the solution should be 
filtered by suction through an asbestos filter and the colour of the 
filtrate compared with a standard made by tinting with 0-1 c.c. 
of permanganate a volume of water equal to the volume of the 
solution being titrated. If the end-point is not yet reached, the 
filtrate is returned to the main solution and the process repeated. 
Before use, the asbestos should be ignited, then washed successively 
with hydrochloric acid, water, dilute permanganate, and water 
again to ensure the absence of reducing compounds. A. R. P. 


Reaction between Potassium Permanganate and Hydrogen 
Peroxide in Presence of Ammonium Sulphate. N. A. 
TaNANAEV (Z. anorg. Chem., 1925, 143, 118—124).—Potassium 
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permanganate is reduced by hydrogen peroxide in the presence 
of ammonium sulphate : 2KMnO,+-3(NH,),SO,+5H,O,—K,SO,+ 
2MnSO,+8H,0-+50,+6NH,. The ammonia set free can be 
determined with standard sulphuric acid, and the titre of the 
permanganate thus calculated. For an exact determination of 
the end-point of the reaction the use of methyl-red is recommended. 
L. L. B. 


General Application of the Alloxantin Reaction for Ferric 
Iron. G. Denicks (Compt. rend., 1925, 180, 519—520).—The 
blue colour produced by the action of ferric salts on alloxantin 
in alkaline solutions serves as a sensitive test for ferric iron and 
as a means for its colorimetric determination. The reagent con- 
sists of 0-1 g. of alloxantin dissolved in 10 c.c. of N-sodium hydr- 
oxide solution (if rose-coloured the solution is first boiled to destroy 
the colour and rapidly cooled). A distinct blue colour is developed 
on adding 1 c.c. to 2 ¢.c. of a solution containing 0-001 g. of ferric 
iron per litre. By using five times these quantities and examining 
the colour through a long column, a few tenths of 1 mg. per litre 
can be detected. The presence of tartaric and citric acids, which 
prevents the use of salicylic, thiocyanic, and even Prussian-blue 
tests, seems favourable to the alloxantin reaction. J. W. B. 


Electrometric Titrations. Use of Titanous Chloride for 
Ore Analysis. A. McMmuan and W. C. Frercuson (J. Soc. 
Chem. Ind., 1925, 44, 141—142r).—In the analysis of iron ore, 
ferrous iron is oxidised with bromine; manganese is determined 
by oxidising the solution of the ore with ammonium persulphate, 
adding ammonia in excess, dissolving the precipitate containing 
manganese dioxide in the least possible quantity of acid ferrous 
ammonium sulphate solution, and determining the amount of iron 
oxidised by electrometric titration. The results agree with tho 
obtained by more tedious methods. F. B. 


Separation of Nickel and Iron in Presence of Chromium 
by Electrolysis. E. Roussrau (Chim. et Ind., 1925, 13, 199— 
201).—The electrolytic deposition of nickel from an alkaline solution 
of its salts is prevented, in presence of chromium, by the simultan- 
eous formation of ammonium chromate. This can be avoided by 
the addition of ammonium oxalate to the solution before electrolysis 
together with ammonium citrate to retain iron in solution. With 
this and other precautions, the electrolytic method is accurate when 
applied to the analysis of chromium alloys or their solutions. [Cf. 
B., 1925, 341.] c.I. 


Determination of Thorium-X. F. Gazzoni (Compt. rend., 
1924, 179, 963—965).—The precipitating reagent used for other 
substances which may be present is either hydrogen peroxide or 
ammonia; both leave the thorium-X in solution but accompanied 
in the former case by its active deposit. The thorium-X is in part 
carried down by the precipitate and four or five precipitations are 
necessary to effect a good separation; this is more difficult when 
using hydrogen peroxide. The vessels containing the original 
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mixture and the thorium-X, evaporated to dryness, are compared 
in an ionisation chamber protected by lead. The results obtained 
for the thorium-X are modified by the factor 0-88, which is calcu- 
lated from the increase and subsequent decrease of the radiation 
from the separated product, which attains a maximum after 2-50 
days. H. J. E. 


Germanium. X. Determination of Germanium. E. B. 
JouNSON and L. M. Dennis (J. Amer. Chem. Soc., 1925, 47, 790— 
793).—The metal is precipitated from acid solutions as the disul- 
phide, the precipitate dissolved in ammonia, oxidised with 3% 
hydrogen peroxide, and weighed as the dioxide. J.8.C. 


Diphenylamine as Indicator in the Reduction of Vanadic 
Acid. N. H. Furman (Ind. Eng. Chem., 1925, 17, 314—316).— 
In titrating vanadic acid with ferrous sulphate, diphenylamine can 
be used as indicator, as in the analogous determination of chromic 
acid (cf. Knop, A., 1924, ii, 351). A small correction must be made 
for the vanadic acid consumed in oxidising the diphenylamine to the 
blue compound that actually serves as indicator. Vanadium in 
ores and steels may be determined by Willard and Fenwick’s methods 
(A., 1923, ii, 187) using this indicator. W.A.S. 


Use of Pyrogallol in the Gravimetric Determination of 
Bismuth and its Separation from Lead. F. Frict and H. 
ORDELT (Z. anal. Chem., 1925, 65, 448—451).—The solution of the 
two metals as nitrates is treated with ammonia until a faint turbidity 
is produced, heated to boiling, and treated with a slight excess of 
pyrogallol. The heavy, yellow, crystalline precipitate having the 
composition C,H,0,Bi is collected on a Gooch crucible, washed with 
very dilute nitric acid, then with cold water, dried at 110°, and 
weighed; it contains 62-84%, Bi. The lead is recovered from the 
filtrate by saturation with hydrogen sulphide and is converted into 
sulphate for weighing. A. R. P. 


Electrometric Titration of Bismuth alone and together 
with Lead. E. Zintt and A. Ravcnw (Z. anorg. Chem., 1924, 
139, 397—410).—Bismuth solutions can be readily titrated by 
reduction from the tervalent condition to metal by means of titanous 
chloride solution, the end-point being determined electrometrically 
in the usual way. «ihe best results are obtained in 3° hydrochloric 
acid or in acetic acid solution, the precipitation of basic bismuth 
chloride being prevented by the addition of sodium chloride, and 
titanic acid by the addition of tartaric acid. Sulphates are without 
influence, but nitrates must be absent. The operation can be carried 
out in the same way in the presence of lead. Owing to the ease of 
oxidation of the finely-divided bismuth, the titration must be 
carried out in an inert atmosphere. 


Precipitation of Tantalum and Niobium by ‘‘ Cupferron "’ 
and their Separation from Iron. H. Prep (Compt. rend., 
1924, 179, 897—899).—The method of Weiss and Landecker (A., 
1909, ii, 942) for separation of iron may be used in the case of 
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tantalum and niobium by dissolving the freshly-precipitated hydr- 
oxides in oxalic acid and adding tartaric acid to the solution. It 
is then boiled and the iron precipitated as sulphide in the manner 
recommended (loc. cit.). The precipitate is filtered off, the filtrate 
acidified with sulphuric acid, boiled, and again filtered. When 
quite cold, the filtrate is shaken vigorously with “ cupferron,” the 
end of the reaction being indicated by the appearance of a white 
film at the surface of the liquid. The precipitate, which contains 
all the tantalum and niobium, also titanium if present, is filtered 
off, washed with water containing a little sulphuric acid, dried, and 
calcined. This method as compared with that of Thornton (A., 1914, 
ii, 583) gives a more complete separation, and does not necessitate 
prolonged boiling. H. J. E. 


Determination of Palladium. H. E. Zscuinaner (Ind. Eng. 
Chem., 1925, 17, 294).—The sample, ¢.g., of technical platinum, is 
dissolved in aqua regia and evaporated to dryness; the chlorides 
obtained are dissolved in water and treated at 80° with sodium 
nitrite in excess. The cooled solution is made just alkaline with 
sodium carbonate; gold, silver, and base metals are so precipitated. 
The palladium in the cold filtrate is now precipitated as the com- 
pound with dimethylglyoxime. [Cf. B., 1925, 341.] W.A.S. 


Ruthenium Pentafluoride. Separation of Platinum and 
Ruthenium. O. Rurr and E. Vipic (Z. anorg. Chem., 1925, 
143, 163—182).—A solution containing platinum and ruthenium, 
when made alkaline with sodium hydroxide solution containing 
glycerol, boiled, then kept 1 hr. after addition of sodium hydroxide 
and bromine, and finally warmed, deposits the platinum quantita- 
tively; the ruthenium is precipitated from the filtrate as sulphide. 
By a modification of the method, fluorine may also be determined. 
In the preparation of pure ruthenium pentafluoride, the powdered 
metal, prepared from ruthenium tetroxide, is heated with fluorine 
at about 280° in an apparatus previously used by Ruff and Tschirch 
(A., 1913, ii, 416). It is a dark green, transparent mass, m. p. 
101°, b. p. 270—275°; d'®5 2-963. It is readily decomposed by 
water, yielding the tetroxide. Concentrated hydrochloric acid 
yields first the tetrachloride; on boiling, further evolution of 
chlorine takes place. Vigorous interaction takes place with chloro- 
form and carbon tetrachloride. L. L. B. 


Determination of Ethyl Alcohol. A. Astruc and RADET (Ann. 
Falsif., 1925, 195, 165—171).—Small proportions of ethyl alcohol 
(0-15—0-25 c.c.°%) may be accurately determined by oxidation with 
alkaline permanganate solution. The active oxygen content of the 
hot alkaline permanganate solution is first determined by addition 
of excess of oxalic acid, followed by sulphuric acid and titration 
with permanganate; the process is then repeated on another sample 
after addition of the alcoholic liquid. [Cf. B., May 29th.] D. G. H. 


Cinchonine as a Tannin Precipitant, with Special Reference 
to the Analysis of Cutch and Gambier. D. Hooprr (Analyst, 
1925, 50, 162—166).—The cinchonine method for the determination 
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of tannin (Chapman, J. Jnst. Brewing, 1907, 13, 646—667; 1909, 
15, 360—374; J. Soc. Chem. Ind., 1908, 27, 135; 1909, 28, 619) 
may be used to differentiate the proportion of catechin and tannin 
in commercial samples of cutch and gambier, since the catechin 
is not affected by the addition of cinchonine sulphate whereas it is 
largely absorbed by hide powder. ([Cf. B., May 29th.] D.G. H. 


Use of Mitchell's Ferrous Tartrate Reagent in Qualitative 
Analysis. A. H. Ware (Analyst, 1925, 50, 127—130).—A 
practical method of classifying pyrogallol-tannin substances is based 
on the colorations formed after either adding acetic acid subse- 
quently to the addition of Mitchell’s ferrous tartrate reagent (A., 
1923, ii, 188), boiling, and cooling, or making the solution or extract 
in the presence of acetic acid, cooling, and adding the ferrous tartrate 
reagent. Gallic acid, the bark and leaves of Hamamelis virginica, 
logwood, bearberry leaves, and commercial cloves give no definite 
blue or violet colours; certain ellagitannin extractives give colloidal 
black precipitates or green colorations, whilst a bluish-violet colour 
is given by commercially pure gallotannic acid, certain galls, divi- 
divi, valonia, true sumach, etc. Ordinary gallotannin may thus 
be detected in gallic acid. [Cf. B., 1925, 302.] D. G. H. 


Differentiation of the Naphthols, and Condensation Pro- 
duct of «-Naphthol with Formaldehyde. A. Zamparo (Boll. 
Chim. Farm., 1925, 64, 97—100).—The two naphthols may be 
differentiated by means of their colour reactions with (i) sulphuric 
acid in alcoholic solution containing hydrogen peroxide, and (ii) 
formaldehyde in presence of hydrochloric acid. 

The di-«-naphthylmethane obtained by the condensation of 
a-naphthol in alcoholic solution with formaldehyde in presence of 
hydrochloric acid readily undergoes oxidation to «-naphthy]l- 
naphthylidenemethane (?), which is a red compound turned blue 
by alkali and may be used as an indicator. (Cf. B., es ii a 


Detection and Determination of Small Amounts of 
a-Naphthol in @-Naphthol. T. Catran (J. Soc. Chem. Ind., 
1925, 44, 125—127r).—An examination of the sensitiveness of 
the various tests for «-naphthol shows that it can be detected when 
present to the following minimal extents in §-naphthol :—Dané’s 
test (L’ Union pharm., 1909, 50, 1), 5%; Driver’s test (J. Soc. Chem. 
Ind., 1924, 43, 2067), 1%; Leger’s test (A., 1897, ii, 526), 0-5% ; 
a modified B.P. test (cf. Annalen, 152, 281), the Voley-Boucher test 
(A., 1908, ii, 990) and the Artzberger test (Pharm. J., 1903, 70, 89), 
0-2%; and the Liebmann and Prochazka tests (A., 1899, ii, 65; 
1924, ii, 70), 0-1%. The two last-named methods may also be 
employed for the determination with the same limiting concentra- 
tion of not less than 0-1°% of «-naphthol present. L. F. H. 


Determination of the Iodine Number of Cholesterol. H. 
Dam (Biochem. Z., 1924, 1452, 101—110).—A comparative investig- 
ation of various methods of determining the iodine number of 
cholesterol. The methods of Hanus, of Winkler, and the pyridine 
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sulphate-dibromide method are preferred to those of Hiibl, Waller, 
Wijs, and Obermiiller. The most trustworthy is the pyridine 
sulphate method, the least so those of Obermiiller and Wijs—the 
latter giving values which may vary greatly with the excess of 
iodine used. J. P. 


Preparation of Fehling’s Solution for the Volumetric 
Determination of Reducing Sugars. J. H. Lane and L. 
Eynon (J. Soc. Chem. Ind., 1925, 44, 150—1527r).—In the deter- 
mination of reducing sugars, using the method and tables previously 
published (A., 1923, ii, 193), a control titration with invert-sugar is 
desirable, since errors up to 0-7°/, may be incurred owing to the 
copper sulphate pentahydrate containing excess of moisture. F. B. 


Volumetric Determination of Invert-sugar by Reduction in 
Presence of Sucrose. M.A. H. van DEN Hout, P. A. NEETESON, 
and E. L. van SCHERPENBERG (Chem. Weekblad, 1925, 22, 126—132; 
ef. this vol., ii, 74).—-The reduction of cupric compounds in alkaline 
solution by sucrose reaches a maximum at a concentration of 4 g. of 
sucrose in 100 c.c. of reaction liquid and then rapidly diminishes ; 
if tartrates are present, the maximum is at 8 g. of sucrose per 100 c.c., 
and with increasing concentration of sucrose the diminution is 
very gradual. Theoretical explanations are advanced. This 
behaviour is altered by the presence of invert-sugar; the cuprous 
oxide precipitated by a given quantity of invert-sugar in presence 
of tartrate increases continuously with the amount of sucrose 
present, the increase being very great at high concentrations of 
invert-sugar, but in absence of tartrate the effect is reversed; the 
influence of sucrose in absence of tartrate disappears at a definite 
concentration of invert-sugar. The methods in use are reviewed 
in the light of these results, and a procedure is laid down by which a 
control test, a titration with the sample, which must contain sucrose 
in specified concentration, and a titration with sucrose free from 
invert-sugar, are carried out, the results being obtained ~—— — 


Determination of Invert-sugar in Presence of Sucrose, 
and Development of Invert-sugar in Sucrose Solutions. N. 
Scooort (Chem. Weekblad, 1925, 22, 132—134; cf. preceding 
abstract).—Luff’s solution of copper sulphate, citric acid, and 
sodium hydrogen carbonate is much less readily reduced by sucrose 
‘than Fehling’s solution; the reduction by sucrose is proportional 
to the time of boiling and a constant correction may therefore 
be applied. Using this reagent, the inversion of sucrose in distilled 
water of pg 5 observed by van den Hout and others (this vol., ii, 74) 
could not be confirmed. 8.1. L. 


Detection of Small Quantities of Formaldehyde in Cases of 
Poisoning. C. GuicLtiotro (Ann. Chim. Analyt., 1925, [ii], 7, 
39).—Tests for formaldehyde may be applied directly to pieces of 
stomach wall since the combination formed by the protein material 
and the formaldehyde retains properties of the latter. 


D. G. H. 
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Gravimetric Determination of the Iodine-Bromine Number. 
L. W. Winker (Pharm. Zentr., 1925, 66, 241—244).—A rapid 
gravimetric method of determining the iodine-bromine number of 
oils and fats is described (cf. Winkler, A., 1922, ii, 534; Becker, 
A., 1923, ii, 886; Sabalitschka and Dietrich, A., 1924, ii, 707; 
Oestermann, B., 1924, 719; K6épke, A., 1925, ii, 246). Bromine 
dissolved in a mixture of acetic acid and carbon tetrachloride is 
added to a weighed amount of the material in a shallow dish and 
the mixture is evaporated to dryness. In some cases one or, in 
others, two repetitions of this process are necessary. The evapor- 
ations are conducted in the dark, and, on the average, 1/15th of the 
bromine is used for substitution in place of addition. The iodine- 
bromine value is calculated from the increase in weight of the 
material: The results obtained in the case of forty oils, fats, waxes, 
and fatty acids are tabulated. L. F. H. 


Determination of the Acetyl Value of Fats. E. ANpDRE 
(Bull. Soc. chim., 1925, [iv], 37, 335—339)—The author defines 
the acetyl value of an oil or fat as the number of mg. of acetic acid 
taken up in acetylation by 1 g. of the oil. The sample is heated 
with excess of acetic anhydride and xylene, the distillation of the 
excess being repeated twice at 175° by the addition of xylene. 
A control sample is similarly heated with xylene alone, and the 
difference between the saponification values of the acetylated 
sample and the control, multiplied by 1-071, gives the true acetyl 
value of the oil. The values obtained agree with those obtained 
by the method previously described (A., 1921, ii, 419). R. B. 


Micro-determinations of Acetyl Groups. K. FREUDEN- 
BERG and E. WEBER (Z. angew. Chem., 1925, 38, 280—285).— 
The compound is decomposed in absolute alcohol with toluene- 
sulphonic acid, and the ethyl acetate distilled off and determined 
by hydrolysis and titration; 0-05N-solutions cf sodium hydroxide 
and sulphuric acid are employed, the former being standardised 
with succinic acid. About 20 mg. of the acetyl compound, 0-1 g. of 
toluenesulphonic acid, and 5 c.c. of absolute alcohol are required. 
The receiving flask is cooled with ice. If halogens are present, 
10—30 mg. of silver toluenesulphonate are added. The apparatus 
and procedure are described minutely. 


Detection of Methylamine in Presence of Excess of 
Ammonia. P. A. Vatron (J. Chem. Soc., 1925, 127, 40—41). 
—tThe solution is treated with 30 c.c. of 2N-sodium hydroxide, 
diluted to 80 c.c., and distilled through a Kjeldahl trap into 10 c.c. 
of a 0-5% alcoholic solution of chloro-2 : 4-dinitrobenzene. When 
the distillate has increased this volume to 20 c.c., distillation is 
stopped. On keeping for 20 hrs., 2: 4-dinitromethylaniline 
separates, is recrystallised from alcohol, and identified by the 
method of mixed m. p. No dinitroaniline separates in this time. 
By this method 0-02 g. of methylamine hydrochloride was detected 
in the presence of 20 g. of ammonium chloride. L. J. H. 


| 
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Determination of Aniline in Aqueous Solutions. C. M. 
Carson (Ind. Eng. Chem., 1925, 17, 62—63).—Aqueous solutions 
containing from 0-1 to 2-0% of aniline are titrated with 0-1N-sul- 
phuric acid, the best indicators being (in the order named) bromo- 
phenol-blue, p-dimethylaminoazobenzene, and Congo-red. The 
end-point is found by comparing the colour with that of a standard 
solution of aniline which has been exactly neutralised with 0-1N- 
sulphuric acid and contains exactly the same quantity of indicator 
as is used in the titration. For solutions containing less than 0-1%% 
of aniline, the colorimetric methods are preferable. o-Toluidine can 
be thus determined with fair accuracy, but less favourable results 
are obtained with p-toluidine owing to its small solubility in water. 

2. 


Colorimetric Determination of Thiocyanates and Cyanates. 
K. C. Battey and D. F. H. Battery (Proc. Roy. Irish. Acad., 1924, 37, 
[B], 1—6).—The method of Spacu (A., 1923, ii, 40) for the detection 
of copper by formation of the compound Cu(SCN),.(C;H;N),, and 
Werner’s application thereof (T., 1923, 123, 2577) to the detection 
of cyanates are adapted for the colorimetric determination of 
thiocyanates and cyanates under comparable conditions. Ammonium 
cyanate may be determined in the presence of carbamide, but the 
method fails if disodium hydrogen phosphate, sodium hydrogen 
tartrate, sodium nitrite, sulphate, or cyanide, or thiocarbamide is 
present. [Cf. B., 1925, 313.] D. G. H 


Determination of the Composition of Phenol Nitration 
Products. L. DEsveRGNES (Ann. Chim. Analyt., 1925, [ii], 7, 
35—38).—After removal of any substances insoluble in 10% 
sodium carbonate solution at 50°, the amount of bromine absorbed 
by the mono- and di-nitrophenols is determined by the Callan and 
Henderson method (A., 1922, ii, 524) and trinitrophenol as nitron 
picrate. The nitrated product is dissolved in a dilute solution of 
sodium carbonate, sulphuric acid added in slight excess, and the 
mixture cooled. Any crystals of dinitrophenol are filtered off, 
10% nitron acetate solution is added, and the precipitate of nitron 
picrate left to form at 0°. [Cf. B., 1925, 199.] D. G. H. 


Gravimetric Determination of Trinitrophenol and a 
Mixture of Picric Acid and Trinitrocresol. L. DESVERGNES 
(Ann. Chim. Analyt., 1925, [ii], 7, 65—66)—The material may be 
dissolved in a saturated solution of picric acid of known concentra- 
tion and either kept for 5 days and the crystals of picric acid collected 
and weighed, or the total weight of trinitrophenol and trinitro-m- 
cresol determined in the filtered liquid. [Cf. B., 1925, — 7 


Micro-determination of Carbamide and Ammonium Salts. 
J. Gotse.—(See i, 609.) 


Determination of Uric Acid in Blood. F. M. R. Butmesr, 
B. A. Eacriss, and G. Hunter.—(See i, 605.) 


: 


ii. 448 ABSTRACTS OF CHEMICAL PAPERS. 


Grant's Test for Sparteine. J. F. Coucu (Amer. J. Pharm., 
1925, 97, 38—39).—Grant’s test for sparteine (A., 1921, ii, 71) is 
very specific, exciting no response from lupinine, spathulatine, 
d-lupanine, dl-lupanine, hydroxylupanine, or nicotine. The test 
is conveniently modified thus: a strip of filter-paper is moistened 
with the chloroform extract of the ammoniacal solution of the 
alkaloid, allowed to dry, exposed to bromine fumes, then to ammonia 
fumes, and finally warmed, when the characteristic bright pink 
colour appears. B. F. 


Extraction and Determination of Lipoids in Cereal 
Products. O.S. Rask and I. K. Puerps (Ind. Eng. Chem., 1925, 
17, 187—189).—Determination of the fat content of cereal materials 
by direct extraction with ether yields less than one-half of the 
lipoid or ether-soluble material obtained by the ammoniacal extrac- 
tion method proposed. [Cf. B., 1925, 224.] D. G. H. 


Determination of the Tyrosine Content of Proteins. III. 
O. Firts and A. Fiscuer (Biochem. Z., 1924, 154, 1—23).—It 
is confirmed that the methods previously described (A., 1924, 
ii, 575) are unsatisfactory for tyrosine determination in protein. 
The Pierre-Thomas modification of the Millon reaction and the 
mercuric sulphate and nitrate precipitation methods are also 
unsuitable. By successive treatment of the sulphuric acid hydro- 
lysates with phosphotungstic acid, quinine sulphate, and sodium 
hydroxide solutions, a filtrate is obtained in which, after neutralis- 
ation, the tyrosine is determined by the Millon colorimetric method. 
Tyrosine can also be determined by addition of bromine, but this 
must be regarded only as confirmatory. The hydrolysis of casein 
and fibrin by trypsin and alkali has been followed, and it is shown 
that the liberation of tyrosine considerably precedes the complete . 
disintegration of the protein molecule, thus differing from tryptophan 
(A., 1924, i, 64). 


Colorimetric Determination of Tryptophan and Its Separ- 
ation from Indole and Skatole. I. Kraus (J. Biol. Chem., 
1925, 63, 157—178).—The blue condensation product with vanillin 
given by tryptophan in presence of concentrated hydrochloric acid 
was used for the colorimetric determination of the amino-acid ; inter- 
ference by indole and skatole could be prevented by preliminary 
extraction of these substances with toluene. It was not, however, 
found possible to recover tryptophan quantitatively from the pro- 
ducts of the hydrolysis of protein by barium hydroxide or trypsin, 
nor after incubation of mixtures of the amino-acid with trypsin and 
the mixed diamino-acids of casein or with trypsin and glucosamine. 
Pure tryptophan heated on a water-bath for 40 hours with 14% 
barium hydroxide is destroyed to the extent of 20%; the use of the 
phenol reagent of Folin and Looney (A., 1922, ii, 539) involves a loss 
of about 7% of tryptophan. The vanillin method gave a positive 
test for tryptophan with gelatin and with zein. C. R. H. 
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Sommerfeld’s Theory of Fine Structure [of Spectral Lines] 
from the Point of View of General Relativity. M.S. Vatiarta 
(J. Math. Phys. Mass. Inst. Tech., 1925, 4, 65—83).—A mathematical 
paper in which it is shown that, keeping in mind the relations 
between the magnitudes of the electronic mass and charge, on the 
one hand, and the nuclear mass and charge on the other, it is possible 
to obtain the relativistic Keplerian conditioned-periodic orbits of 
Sommerfeld’s theory (Ann. Physik, 1916, [iv], 54, 53) from con- 
siderations of general relativity. For the hydrogen atom and 
hydrogenic ions, of the type He*, Li**+, Be**+, etc., the 
material field of the nucleus is almost Euclidean and —— 

J.8.C. 


S-Term. F. J. von Wisniewski (Physikal. Z., 1925, 26, 
255).—The energy level EZ, corresponding with the s-terms in the 
are and spark spectra of elements belonging to the Ist, 2nd, 3rd, and 
8th periodic groups can be expressed as :—H,=—Nh/[n+6+0,)}*, 
where n=1, 2, 3,4... , op =the correction in p-spectral terms, 
8 is a constant differing for different groups but the same for elements 
in the same vertical row, N and A are the Rydberg and Planck 
constants respectively. Thus 4/13-53/Vion =n++-0,, where 
Vion is the ionisation potential; op is given by the expression 
2+-op=(13-53/Vion—Vres.)?, where Vres, is the resonance potential. 
The values of 8 are: Ist group, 0-50; 2nd group arc (a) 0-682, 
(b) 0-608, spark 0-634; 3rd group, 0-679, 8th [He, Ne]—0-324. 
Hence where n=1, 2... , 0, being the 
s-spectral term correction, so that o,=$+c,. It follows that 


o;—o,=constant for the elements of the same vertical column. 
R. A. M. 


Simple Demonstration Screen for Ultra-violet Radiations. 
W. Srevsine (Physikal. Z., 1925, 26, 329—331).—For the visual 
perception of spectral lines in the ultra-violet a thinner layer of 
fluorescent material than the usual uranium glass is desirable. A 
suitable screen is made as follows: on a desilverised photographic 
plate, of which the edges have just been allowed to dry out, finely- 
powdered ammonium uranyl fluoride is uniformly sprinkled from a 
lawn sieve. The powder is rubbed into the damp gelatin, which 
on drying assumes a fine-grained matt aspect. W. A.C. 


Hydrogen Balmer Series. L. JANicKI (Ann. Physik, 1925, 
[iv], 76, 561—566).—Shrum’s measurements of the fine structure 
of the hydrogen lines (A., 1924, ii, 282) require correction for errors 
arising from physiological and photographic effects, which lead to 
too high values for the doublet separations. Values smaller and 
more probable than Shrum’s were obtained by an objective photo- 
metric examination of the reproductions of Shrum’s photographs 
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by the Koch—Gooschen recording photometer. The most probable 
values for the separation of the «, 8, and y lines are 0-130, 0-076, 
and 0-060 A., respectively. 


Spectroheliograms with Different Parts of the H, Line. 
T. Royps (Month. Not. Roy. Astr. Soc., 1925, 85, 464—466).— 
Spectroheliograms obtained when a slit of about 0-5 A. width is 
set on either the red or violet edge of the H, line show a bright 
spot ring, often complete and unbroken, round nearly all sunspots 
of medium size. At the same time, dark flocculi are produced 
outside the bright ring, where the H, line is wider than normal. 
A less striking feature is a bright surround intervening between 
the dark flocculus and the coarse network of the general body of 
the sun. 


Intensities in the Many-lined Spectrum of Hydrogen. 
G. H. Drecke (Z. Physik, 1925, 32, 180—185).—The intensities of 
the lines and their grouping are discussed, particularly with regard 
to the effect of temperature and pressure on the relative —. 

BL. 


Variations in the Structure of the Lithium Red Line 6708 A. 
D. 8S. Atnsire (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 137— 
143).—Using both a glass Lummer plate and a 30-plate echelon 
grating as resolving instruments, the fine structure of the red lithium 
line, 6708, has been investigated. Several photographs were taken 
using various lithium compounds and metallic lithium in the 
vacuum are. With a current of 4—6 amp., a simple doublet is 
obtained. With currents of 7 amp., both components appear as 
double, giving a close quadruplet pattern. This pattern is easily 
changed into a triplet, the components of which vary considerably 
in relative intensity. The measured separations between the com- 
ponents are given for various current-strengths and lithium salts. 
The suggestion that each lithium isotope gives rise to a pair of lines 
in the quadruplet (A., 1922, ii, 541) must be modified. The absorp- 
tion spectrum of lithium vapour shows 12 bands between 3966 and 
3387. J.S8.C. 


Ground Term of the Neon Spectrum. S. Goupsmir (Z. 
Physik, 1925, 32, 111—112).—Reasons are given for concluding 
that the ground term is simple, with the quantum numbers k=2 
and J=}. _ EL. B.L. 


Low-voltage Arcs in Sodium and Potassium Vapours. 
F. H. Newman (Phil. Mag., 1925, [vi], 49, 1057—1064).—Details are 
given of the construction of a tube for producing low-voltage arcs 
in metallic vapours. The potentials necessary to strike and 
maintain arcs in sodium and potassium vapours depend primarily 
on the density of the vapour and temperature of the cathode, the 
potentials decreasing as these increase. At a very high cathode 
filament temperature, an arc, struck at 3-8 volts, may be maintained 
at 2-8 volts in sodium vapour at 450°. Slightly higher voltages are 
necessary for potassium, and the arcs are less steady. The differ- 
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ence between the striking and maintenance voltages becomes less 
as the density of the vapour decreases. With intensely hot cathodes 
arcs may be struck and maintained with potentials less than the 
ionising potentials of the vapours. The ionisation in these cases 
probably arises through the absorption of radiation emitted from 
atoms already excited, but not ionised. This ionisation by photo- 
impact (Physical Rev., 1922, [ii], 20, 296) results in complete 
ionisation of the vapour atoms by electrons, none of which has a 
velocity greater than that corresponding with the resonance 
potential. F. G. T. 


Arc Spectrum of Sodium. F. J. von WiSniewsx1 (Physikal. 
Z., 1924, 25, 480—482).—A mathematical theory of the arc spectrum 
based on an analogy between the structure of a neutral sodium atom 
and that of a doubly-ionised aluminium atom. The analogy is 
extended to the structure of the neon atom, and on the basis of 
theory the difference between the ionisation potential (21-5 volts) 
and the second excitation potential (18-45 volts) is calculated to be 
—2-98 volts whilst the observed value is —3-05 volts. R. W. L. 


Extreme Ultra-violet Spectra of the Alkali Metals. W. W. 
SHAveR (7'rans. Roy. Soc. Canada, 1924, [iii], 18, III, 283—34).— 
The spectra of the electrodeless discharge in the vapours of sodium, 
potassium, rubidium, and cesium have been investigated using a 
fluorite spectrograph, the frequencies and wave-lengths of the lines 
being recorded. The results with sodium were negative in character, 
but it is thought that at a higher temperature a second spectrum 
_ would appear corresponding with the many-lined spectra of the 

other metals. The spectra of the electrodeless discharge in the 
vapours of rubidium and cesium were investigated in the region 
between 1850 and 2300 A. and anumber of lines in addition to those 
discovered by Dunoyer (A., 1922, ii, 729) were obtained. A number 
of frequencies in the potassium spectrum agreed with values pre- 
dicted from energy levels calculated by Nissen (A., 1923, ii, 671) 
for the singly-ionised potassium atom. J.8.C. 


Double Excitation Spectra of Magnesium and Related 
Elements. J. B. GREEN and M. PETERSEN (Astrophys. J., 1924, 
60, 301—312).—The occurrence of the pp’ group of five strong lines 
at about 2780 A. in the spectrum of magnesium is not correlated 
with the strength of the spark spectrum; thus the origin of the p’ 
terms cannot be related to the ionised state of the atom. The p’ 
and d’ terms of magnesium and the alkaline earths are proposed as 
desighating doubly excited states of the neutral atoms independent 
of metastable ionised states. A. A. E. 


Theory of the Spark Spectra of Aluminium. F. J. von 
WiSnrEwsKI (Physikal. Z., 1924, 25, 477—480).—The arguments 
concerning the atomic structure of helium and lithium (A., 1924, 
ii, 361, 637) are now applied to a deduction of a theory of the core 
structure of doubly-ionised aluminium atoms. R. W. L. 
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Series, Ultra-violet, and Infra-red Spectra of Silicon. 
J. C. McLennan and W. W. SHAver (Trans. Roy. Soc. Canada, 
1924, [iii], 18, III, 1—22).—-The wave-lengths and frequencies of 
50 new lines in the extreme ultra-violet spectrum of the silicon 
vacuum spark in the region between 2000 and 458 A. are recorded; 
21 lines belonging to the Si IV series spectra as worked out by 
Fowler (A., 1923, ii, 447) were recorded on the vacuum spark 
spectrogram. The spectrum of the silicon arc and spark in air 
have been investigated with a quartz spectrograph and a large 
number of new lines between 2300 and 1842 obtained. The vacuum 
are spectrum was studied, using a fluorite spectrograph, in the region 
between 1850 and 1500. In an examination of the Si I spectrum 
for series relations a scheme of constant frequency differences has 
been worked out and energy levels accounting for a number of the 
lines have been calculated. Thirty-three wave-lengths in the 
hitherto unstudied infra-red spectrum were observed and measured 
in the region 6300—11235 A. J.8.C. 


Spectrum of Silicon at Successive Stages of Ionisation. 
A. Fowxier (Phil. Trans., 1925, A, 225, 1—48).—Lines in the 
spectrum fall into four groups, Si I=neutral atoms, Si II or Sit = 
singly-ionised atoms, Si III or Sit+ = doubly-ionised atoms, 
Si lV or Sit++=trebly-ionised atoms. In these classes, the series 
constant changes from Rydberg’s R to 4R, 9R, 16R, and the series 
systems consist alternately of triplets and doublets in accordance 
with the displacement law of Kossel and Sommerfeld. Notation 
is reviewed and the various series are dealt with in detail, a catalogue 
of wave-lengths is given, with plates showing photographs of the 
progressive spectra. E. B. L. 


Low-voltage Arcs in Phosphorus Vapour. O. 8. Durren- 
DACK and H. HutustEIner (Physical Rev., 1925, [ii], 25, 501—508). 
—The minimum arcing potential for phosphorus vapour is 10-3 
volts, which is regarded as the ionising potential of the phosphorus 
atom. The low-voltage arc spectrum contains arc lines reK we 


Continuous Spectra of the Halogens. W. Sreusine (Z. 
Physik, 1925, 32, 159—162).—As considerable doubt has recently 
been thrown on the interpretation of the continuous spectrum of 
iodine and the other halogens as due to the acquisition of an electron 
by a neutral atom (electron affinity spectrum), it is suggested that 
the peculiarities are due to instability in the outer shell of —T 


Intensities in the Argon Spectrum. P. Lowe and D. C. 
Ross (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 313—323).— 
Fifty-one lines in the argon spectrum were identified and measured. 
Quantitative measurements of intensities show that the red spectrum 
may be divided into two groups: (I) lines showing no maximum 
intensity at any voltage, which after 40 volts are sensibly constant ; 
(II) those which have a maximum intensity at 27 volts and decrease 
continually. The lines of the blue spectrum are listed in a third 
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group, the more intense of which appear at 39 volts, others appearing 
and increasing in intensity as the applied voltage is increased, 
reaching a maximum at 65 volts. J.8.C. 


Absorption Spectrum of Potassium Vapour at High Tem- 
peratures. N. K. Sur and R. N. Guosn (Phil. Mag., 1925, [vi], 
49, 60—64).—The absorption spectrum of potassium vapour was 
investigated at different temperatures. The temperature most 
suitable for obtaining reversals of lines of the subordinate series is 
1300°. Above this, lines were obtained which could not be identified 
with known potassium lines, or placed in any series relation. 
Between 500° and 1000° channelled bands were obtained. The line 
4641 was obtained and supports the views of Foote, Meggers, and 
Mohler (A., 1922, ii, 4). C. W. B. 


Extreme Ultra-violet Spectrum of Germanium and 
Scandium. H. J. C. Ireton (7rans. Roy. Soc. Canada, 1924,. 
[iii], 18, IIT, 103—109).—The spark spectrum of germanium has been 
extended from 2138-7 to 319-7 A., 64 new lines being recorded. 
The spark spectrum of scandium has been extended from 2233-7 to 
507-0, 45 new lines being observed. J. 8. C. 


Electric Furnace Spectra of Vanadium and Chromium 
in the Ultra-violet. A. 8. Kine (Astrophys. J., 1924, 60, 282— 
300).—The temperature classification and relative intensities are 
tabulated for 515 vanadium lines between 2340 and 3185 A., and 
for 640 chromium lines between 2362 and 3575 A., new wave- 
lengths being ascribed to 133 vanadium lines and 94 chromium 
lines. Initial temperatures for the appearance of enhanced lines of 
vanadium and chromium are 2200° and 2600°, respectively. 

A. 


A. E. 


Absorption Spectra of Copper, Silver, and Gold Vapours 
in the Ultra-violet. R. V. ZumstxiIn (Physical Rev., 1925, [ii], 
25, 523—526).—The metals were vaporised in a carbon tube by 
external heating, the absorption spectra being observed without 
the use of windows. Copper gave lines at 3273-9, 3247, 2225, 
2182, 2178-9, 2165, 2024-3, and 2244 A., silver at 3382, 3280, 
2070-0, and 2061-2 A., and gold at 2675-9 and 2427-9A. The 
component of the doublet having the shorter wave-length is always 
the stronger, as in the case of the alkali metals. There is also 
similarity in the increase in the separation of the doublets with 
increasing atomic weight. A. A. E. 


Arc Spectra of Silver and Copper. A. G. SHENSTONE (Phil. 
Mag., 1925, [vi], 49, 951—962; cf. Nature, 1924, 114, 501).—The 
spectra of un-ionised silver and copper atoms may be obtained by 
bombarding the vapour of the metals by hot filament electrons, 
accelerated by the application of low voltages. Measurements of 
the silver lines confirm the accepted energy levels of that atom. 
A table is given of the intensities and wave-lengths of copper lines 
excited by this method. The direct absorption of copper lines by 
copper vapour was measured, definite absorption occurring in the 
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case of the lines 2165-06, 2225-665, 2244-24, 2441-625, 2492-142 A. 
From these data and from the low-voltage arc lines combinations 
were calculated for 64 of the lines found. @. 


Absorption and Series Spectra of Tin. J. C. McLennan, 
J. F. T. Youne, and A. B. McLay (Trans. Roy. Soc. Canada, 1924, 
[iii], 18, IIL, 57—75).—The tin are spectrum has been re-investigated 
in the region between 2251 and 1850 A. and a number of new wave- 
lengths are recorded. Seventeen new lines have been observed in 
the absorption spectrum of tin vapour at 1200°. By means of an 
are-reversal method in an atmosphere of hydrogen, about 40 new 
wave-lengths have been added to the tin arc spectrum in the 
Schumann region. Tables of groups of constant frequency differ- 
ences are given for the arc spectrum and two possible multiplets 
of the pp’ type have been found. Six limits in the arc spectrum 
have been evaluated and the sharp and diffuse subordinate series 
‘arising from them built up. The ionisation and resonance potentials 
are calculated to be 7-3 and 4:3—48 volts, respectively. 

J. 8. C. 


Spectral Series of Lead and Tin. H. Sponer (Z. Physik, 
1925, 32, 19—26).—In the are spectra of these metals the ground 
terms are p-terms with inner quantum numbers 0, 1, 2, 2, and 
possibly also 0 for lead and 0, 1, 2, 2, 0 for tin. The ground terms 
in Thorsen’s series for lead are pp, Py, Po- E. B. L. 


Determination of the Terms in the Lanthanum Spectrum. 
S. Goupsmit (Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 
23—-31).—Measurements of the Zeeman effect in certain spectra 
are insufficient for the application of Landé’s rules for the arrange- 
ment of the lines (cf. Z. Physik, 1923, 15, 189). Previous measure- 
ments by Paulson (Ann. Physik, 1914, [iv], 45, 1203) enabled a 
number of lines in the lanthanum spectrum to be arranged in a 
term system, and the inner quantum number, J, and factor of 
resolution, g, could be found for every term. From these data it 
is usually possible to determine also the quantum numbers K and 
R with the aid of Landé’s formule, and the term system can also 
be found. For certain terms in the lanthanum spectrum, however, 
this has been found to be inapplicable. Tables of spectra are given 
in illustration of this. L. L. B. 


Spark Spectrum of Tungsten in a Helium Vacuum Arc. 
H. B. Lemon (Nature, 1925, 115, 802).—A hot tungsten cathode 
used in the operation of an are at low pressure in helium is capable 
of developing the spark spectrum of tungsten. The relative 
intensities of the lines are modified from those given in the standard 
tables of wave-lengths. A. A. E. 


Platinum Metals., VII. Arc Spectra of the Platinum 
Metals (4500—9000A.). W.F. Mreccrrs (U.S. Bur. Standards, 
Sci. Papers No. 499, 1925, 20, 19—45).—Grating measurements 
were made of the arc spectra of the six platinum metals over the 
above range. Tables are given of the wave-length and estimated 


— 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 455 


relative intensity of 1260 lines for ruthenium, 572 for rhodium, 172 
for palladium, 942 for osmium, 605 for iridium, and 239 for platinum. 
These were measured with an accuracy of 0-01 A., and include 
several hundred new lines in the visible and infra-red. Tables are 
given of lines recorded by earlier observers and here shown to be 
due to impurities. One or more bands converging to heads toward 
short waves were found in the spectra of ruthenium, rhodium, 
osmium, and platinum. In the group VIII metals the general 
tendency within any triad as well as between triads is for the 


number of lines to decrease as the atomic number increases. 


Absorption of the Green Line of Thallium Vapour. K. R. 
Rao (Proc. Roy. Soc., 1925, A, 107, 762—765; cf. this vol., 
ii, 5)—Work on the absorption of 5461 of mercury (cf. 
Metcalfe and Venkatesachar, A., 1924, ii, 439) suggested a study 
of the green line 5350 of thallium. The structure of the line was 
examined, using a glass Lummer-Gehrcke plate of resolving power 
about 300,000 for 5350, and a Fabry—Perot étalon (thickness of air 
layer, 10-016 mm.). The source was the radiation from a vacuum 
tube through which was passed a condenser discharge from an 
induction coil between thallium electrodes. The main line is a 
close doublet accompanied by a satellite with separation 0-116 A., 
the existence of the other satellite being shown by the étalon. In 
the absorption experiments, the column of absorbing vapour was 
contained at low pressure in a tube 2 ft. long. As the temperature 
was raised, gradual absorption of the central doublet began at 
600° and was complete at 800°; absorption of the satellite began 
when that of the main line was complete, and was itself complete 
at about 950°. This is discussed theoretically. The intensities of 
the satellites relative to the main line are 0-2 and 0-75 for 0-024 
and 0-116 A., respectively. L. L. B. 


Absorption and Series Spectra of Lead. J. C. McLENNAN, 
J. F. T. Youne, and A. B. McLay (7rans. Roy. Soc. Canada, 1924, 
[iii], 18, III, 77—-88).—The Thorsen scheme for the lead arc series 
(Naturwiss., 1923, 78) and its extension by Grotrian (A., 1923, 
ii, 710) are discussed and converted into vacuum frequencies. The 
lead arc spectrum has been re-measured in the region 2250—1850 A. 
and many new lines are recorded. The arc-reversal spectrum of 
the lead arc in hydrogen has been investigated and 12 new wave- 
lengths were observed. The results are shown to confirm and 
extend the Thorsen-Grotrian arrangement. J. 8. C. 


J-Phenomena and the Quantum Theory of Scattering of 
X-Radiation. R. T. Dunsar (Phil. Mag., 1925, [vi], 49, 210— 
236).—Experiments on the relative absorptions of X-rays by copper, 
aluminium, and paper show that under the stated conditions the 
J-discontinuities of Barkla and White (ébid., 1917, [vi], 34, 270) 
do not appear. Absorption associated with scattering agrees with 
that calculated on the quantum theory by Compton (Physical 
Rev., 1923, [ii], 21, 483). Using the ionisation of sulphur dioxide 
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and ethyl bromide, evidence was obtained of abnormal corpuscular 
emission from air. Measured by ionisation of hydrogen, corpuscular 
emissions from paper, aluminium, copper, and lead show that the 
lighter elements emit an additional corpuscular radiation for short 
wave-lengths of incident radiation, the energy required giving no 
discontinuity in the absorption curve for paper. Compton’s theory 
of the change in quality and intensity of scattered radiation is 
supported by results with filter-paper, over a considerable range 
of wave-lengths, for scattering at right angles to the primary. It 
is deduced that the scattered X-rays carry only a fraction of the 
energy absorbed in association with scattering. C. W. B. 


J-Transformation of Scattered X-Rays. C. G. Barkia 
and S. R. Kuasterr (Phil. Mag., 1925, [vi], 49, 251—256).—Differ- 
ences between the primary and secondary radiations are described 
in a previous paper (Nature, 1923, 112, 723). Compared by their 
power of penetrating thin sheets they appear to be identical, but 
a big difference is observed with thicker sheets. At a critical 
thickness, an abrupt absorption of the secondary occurs, and the 
transmitted radiation is subsequently more readily absorbed than 
the primary transmitted through the same thickness of absorbing 
sheet. The experiments show that the transformation in the 
secondary radiation is not produced by scattering. C. W. B. 


J-Phenomenon in X-Rays. C. G. Barxua (Phil. Mag., 1925, 
[vi], 49, 1033—1056).—A general account of the J absorption 
discontinuities, supplemented by additional experimental evidence. 
As the penetrating power of a radiation is increased there occur 
sudden increases in its absorption by any particular substance. 
Absorption discontinuities have been observed directly in the cases 
of carbon, oxygen, aluminium, copper, platinum, and gold, and 
indirectly in those of nitrogen, sulphur, and lead. They fall into 
several series, J,, J, Jz, and possibly J, and J;. The increase in 
absorption is accompanied by the emission of slowly moving elec- 
trons from the absorbing substance, producing, when that substance 
is in a gaseous state, an even more strongly marked discontinuity 
in ionisation. From experiments quoted, it is concluded that the 
activity of an X-ray radiation is dependent on factors which have 
not hitherto been considered, and that alternative absorptions are 
possible for what are apparently identical radiations. Two levels of 
activity are definitely, and others probably, indicated. F. G. T. 


Characteristic X-Rays from Light Elements. (Miss) M. 
Levi (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 159—176).—The 
minimum potential necessary for the excitation of the characteristic 
radiation was determined experimentally, the wave-length of the 
radiation being then computed from the quantum relation. The 
critical K- and L-absorption limits of lithium, beryllium, boron, 
and carbon, the critical L-absorption limit of fluorine, sodium, 
silicon, and vanadium, the L- and M-absorption limits of chlorine, 
scandium, titanium, and nickel, and the M-absorption limits of 
chromium, manganese, and cobalt have been determined. 

J. 8. C. 
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K-Series of X-Rays. A. LEIDE (Compt. rend., 1925, 180, 
1203—1204).—Accurate measurements are recorded of «a, and 
6, lines for copper, «1, %, 81, By, Bs, and for molybdenum and 
palladium and, omitting 6,, for silver, cadmium, indium, and tin. 
The «1, %, 81, B. lines for all the elements of atomic number 29 
(copper) to 53 (iodine) have been measured with the exceptions 36 
(krypton) and 43 (unknown). The standard lines chosen were 
CukKa, 1537-29, MoKa, 707-80, WKa, 208-71. R. A. M. 


K-Series of Heavy Elements. G. RicnHou (Compt. rend., 
1925, 180, 1107—1108).—Wave-lengths of «,, «,, 8, and y lines of 
K-series have been determined with an accuracy of 0-1 x10" cm. 
for the following elements: tantalum, tungsten, osmium, iridium, 
platinum, gold, thallium, lead, bismuth, and uranium. Experi- 
mental difficulties are as yet too great for determinations with 
mercury and thorium. For tungsten, the values agree with those 
found by other investigators. Rogers’ recent work on platinum is 
confirmed and de Broglie’s values are accurate except for the y line. 

R. A. M. 


Dependence of the Ka Doublet with Different Chemical 
Compounds. B.B. Ray (Phil. Mag., 1925, [vi], 49, 168—170).— 
For chlorine, potassium, vanadium, and iron, the value of Ad for 
the Ka doublet decreases with increasing valency of the element, 
in the chemical compounds investigated. Mean values of the 
distance between the two K« lines are obtained correct to 1%. 

W. B. 


Absorption Limits of K-Series. F. J. von WISNIEWSKI 
(Z. Physik, 1924, 28, 231—235).—The explanation of the K-absorp- 
tion limit which was developed for light atoms in a previous paper 
(A., 1924, ii, 639) has been extended to heavier elements. The 
arrangements of the electrons in the K-systems of the atoms are 
deduced on the basis of the theory. S. B. 


L-Absorption Spectra of the Elements from Sn(60) to 
W(74) and their Relation to Atomic Constitution. Y. 
Nisuina (Phil. Mag., 1925, [vi], 49, 521—537).—The L-absorption 
spectra of all the elements from tin (50) to tungsten (74) are 
measured. Evidence of fine structure is obtained in the case of 
the Ly, absorption spectra. The values of different energy levels 
of different atoms are calculated by meas of the frequency values 
of the emission lines. The curves showing the relation between 
energy levels and atomic number are discussed with special refer- 
ence to the development of electronic groups due to the appearance, 
as atomic weights increase, of orbits of new type. C. W. B. 


Semi-optical Lines in the X-Ray Spectra. E. BAcKLIN, 
M. SrecBaun, and R. THormus (Phil. Mag., 1925, [vi], 79, 513— 
517).—Peculiarities found in the Kf, line of sodium and magnesium 
are explained by an atomic model proposed by Stoner (this vol., ii, 
85). The K8, line of sodium and magnesium is not a true X-ray line 
of the K-spectrum, since with these elements there is no electron in 
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the My level. The K®, line is a semi-optical line produced by a 
transition from a free level of the atom to the K level. A similar 


phenomenon is found in the case of the K8, line for potassium. 
C. W. B. 


Semi-optical Lines in the X-Ray Spectra. L. pe Broctin 
and A. Davvitiier (Phil. Mag., 1925, [vi], 49, 752—753; cf. 
preceding abstract, also A., 1924, ii, 369).—A claim for priority. 
The views of the authors on the relations between X- -ray lines, 
the periodic system, and the electronic structure of the elements 
are illustrated. R. A. M. 


Absorption of Superposed X-Radiations. W. H. Watson 
(Proc. Roy. Soc. Edin., 1924—5, 45, 48—58).—Attempts have been 
made to determine whether the sudden increase in absorption of 
X-rays, by aluminium, as the rays are hardened and a certain 
value of the mass-absorption coefficient is reached, is due to some 
temporary transformation of the aluminium. The influence on 
the absorption of a second beam of X -rays, when this passes 
through the affected aluminium at the same time as the original 
beam, has been studied. No effect of superposition in the first 
series of experiments was observed, but the results are not con- 
clusive. A second similar series of investigations, suggested by 
Wilson’s photographs of paired 8-ray tracks obtained by the passage 
of X-rays through the air (Proc. Roy. Soc., 1923, A, 104, 1, 190), 
gave effects very much smaller than were to be anticipated. 

M. 8S. B. 


Suitability of the Seemann ‘‘ Edge-method ’’ for Measure- 
ments of X-Ray Standards. A. P. WEBER (Z. wiss. Phot., 1925, 
23, 149—183).—The Seemann ‘ edge-method”’ is quite suitable 
for precision measurements, and with other methods, is suitable 
for use in setting up the planned standard system of X-ray wave- 
lengths. The sources of error in the ‘‘ edge-method”’ were fully 
examined and results compared with results obtained by other 
methods. This showed that Bragg’s method must give a systematic 
error due to the penetration of the rays in the crystal. The appa- 
ratus used was of improved design, giving greater precision, but 
not suitable for absolute measurements. An instrument for abso- 
lute measurements of wave-length has been designed, combining 
the author’s principle of crystal rotation with the arrangement 
used by Vogel, which is considered to be particularly suitable for 
absolute measurements. W. C. 


Energy Levels of X-Ray Spectra of Chemical Elements. 
D. Coster (Z. Physik, 1925, 34, 898—900).—Critical of the con- 
clusions of Walter (ibid., 1924, 30, 357), who found no irregularities 
in the energy levels for the iron and palladium groups such as had 
been suggested as probable by Bohr and Coster (zbid., 1923, 12, 
342). E. B. L. 


Intensity of Multiplets and their Zeeman Components. 
R. pe L. Kronie (Z. Physik, 1925, 31, 885—897).—The conditions 
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arising from the application of the principle of correspondence are 
studied and deductions made which enable the intensities to be 
calculated in magnetic fields either strong, weak, or vanishingly 
small. The formula obtained is in agreement with experiment. 

E. B. L. 


Glow Electronic Emission at Transition and Melting 
Points. A. GortTz (Physikal Z., 1925, 26, 206—207; cf. ibid., 
1923, 24, 377; 1924, 25, 570).—The Richardson emission equation 
requires a linear relationship between the logarithms of the intensity 
of electronic glow and of the reciprocal of temperature. The slope 
of this line is determined by the work of emission, and its position 
by the number of conducting electrons. A change in the former 
at a transition or melting point would correspond with a change of 
direction, and of the latter to a parallel displacement of the 
intensity-temperature curve. Change of direction, but no dis- 
placement, is found at these points. According to the above 
equation, a displacement is to be expected at the A, point of iron 
owing to the increase of conducting electrons consequent on the 
change from a face-centred to a space-centred lattice. F. G. T. 


Absorption of Cathode Rays in Aluminium. B. F. J. 
ScHONLAND (Nature, 1925, 115, 497).—Polemical (cf. Proc. Roy. 
Soc., 1923, A, 104, 235; Terrill, this vol., ii, 79). A. A. E. 


Primary and Secondary Products of Ionisation in Hydrogen. 
H. D. Smytu (Physical Rev., 1925, [ii], 25, 452—468).—A discussion 
in greater detail of results already reported (A., 1923, ii, 455). 
Atomic hydrogen ions are produced by secondary dissociation of 
diatomic ions, and triatomic ions also appear when the voltage is 
above 16. The probability of dissociation is considered theoretic- 
ally. : A. A. E. 


Single and Double Ionisation of Argon by Electron Impacts. 
H. A. Barton (Physical Rev., 1925, [ii], 25, 469—483).—Using 
Smyth’s magnetic deflexion method (cf. preceding abstract), the 
minimum potentials for the production of singly and doubly charged 
argon ions are 15-2 volts (assumed) and 45-3-+-1-5 volts, respect- 
ively. No trebly charged argon ions or singly charged argon 
molecules were observed. Possible ways of reconciling the results 
with spectroscopic evidence for the production of doubly charged 
ions at 34 volts are discussed. A. A. E. 


Total Ionisation Produced in Air by Electrons of Various 
Energies. G. A. Anstow (Physical Rev., 1925, [ii], 25, 484— 
500).—An account of the experimental and theoretical basis of 
results already published (this vol., ii, 343). The voltages at 
which the total ionisation shows peaks are interpreted as the 
ionisation potentials of the L-electrons of argon (250) and the 
K-electrons of nitrogen (375) and oxygen (494). A. A. E. 


Ionisation of Potassium Vapour by Light. R. SamMvuEL 
(Z. Physik, 1924, 29, 209—213).—A reinvestigation of the minimum 
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frequency necessary to excite ionisation, using an apparatus which 
eliminates secondary eifects under the conditions prescribed for its 
operation. The light source is the arc spectrum of magnesium 
which contains two unusually strong lines in 2852 and 2804 in the 
range of the convergence frequency of potassium 2857 A. By the 
use of suitable filters, and by using fields too small to produce 
ionisation by collision, it is established that potassium vapour is 
ionised by radiation in the range 2893—2804 A. R. W. L. 


Ionisation of Potassium Vapour under the Influence of 
Visible Light. A. ARNuLF (Compt. rend., 1925, 180, 1259— 
1262).—A discharge tube with a tungsten filament and a plane 
plate is kept evacuated by a mercury pump, and a little potassium 
is distilled into the tube. The plate is given a positive potential 
with respect to the filament. When the filament is heated to 
incandescence the ammeter registers 7, milliamp. If now a beam 
of visible light is allowed to fall on the plate or anywhere inside 
the discharge tube a higher current is found. With a varying 
voltage, the following extreme readings are obtained: (a) V=3, 
1,=13-2, /,=15, Al/I,=0-136; (6) V=110, /,=650, /,=826, 
A//I,=0-271. If now the potential difference between plate and 
filament is reversed, the beam of light exerts no influence on the 
current. When the plate is again made positive and the beam 
falls midway between plate and filament, lateral displacement of 
the pencil of light causes AJ to diminish. 

The work indicates that potassium vapour is ionised by visible 
light and a small number of electrons and positive ions are liberated. 
The considerable increase in current is due to the accumulation of 
positive ions until the number of ions recombining every second 
plus the number per second reaching the filament is equal to the 
number of ions formed per second under the influence of visible 
light. Possible objections to this explanation are discussed. 

R. A. M. 


B-Rays produced in Air by Short-wave X-Rays. H. 
Ikevuti (Compt. rend., 1925, 180, 1257—1259).—Monochromatic 
X-rays, 0-21 A., were allowed to enter a Wilson chamber and 
stereoscopic photographs taken. The $-rays were of two kinds, 
those arising from high-speed photo-electrons and the fish and 
sphere tracks from low-velocity electrons. The mean length of 
trajectory of the first kind was 76 mm. (air pressure 570 mm.) ; 
corrected to 18°/760 mm. the value is between 57 and 65 mm. 
Wilson’s data extrapolated according to Whiddington’s law lead 
to a higher value, namely, 67 mm. The maximum trajectory of 
the (slow electron) fish tracks lay between 3-3 and 3-7 mm. The 
fish tracks are not due to /-electrons, but to a new type of radiation. 
Compton’s formula for calculating the energy of recoil electrons 
arising from the diffusion of X-rays leads to a value 2-9 mm., 
lower than that found. The trajectory (on the basis of recoil) 
corresponding with an initial angle 6 with the direction of exciting 
rays can be calculated from F,,=H(1+1-01 tan?@) for ,=0-2 A., 
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where E,, is the maximum energy and £ the energy of a recoil 
electron projected at an angle 6. This expression of Compton is 
approximately verified, but there are a few completely anomalous 
trajectories. 

If the small trajectories are due to recoil effects the ratio of 
absorption coefficients by diffusion and by fluorescence should 
correspond with the ratio of the number of short with long 
trajectories. This is 11-0 in both cases. Wilson’s work leads to 
equally good agreement, so that the view that the small trajectories 
are due to the recoil of diffusing electrons is completely justified. 
Compton’s theory gives i-3 for the ratio of the number of sphere 
tracks to fish tracks. Regarding as sphere tracks all below 0-2 mm., 
experiment leads to a value of 1-1 for this ratio. R. A. M. 


Radiation given out by Gases through which Electric 
Discharges are passing. (Sim) J. J. THomson (Phil. Mag., 1925, 
[vi], 49, 761—786).—The suggestion (A., 1924, ii, 646) that ionisation 
in the negative glow of a discharge tube is due to radiation excited 
by the cathode rays in the gas through which they pass is confirmed 
by experiments of several types. The rays so generated have low 
penetrative powers, less than 1°% from the negative glow produced 
by 3000 volts passing through a celluloid film 310% em. thick. 
From measurements of the absorption of these rays by different 
materials, it is shown that they may have far higher frequencies 
than any characteristic of the gas from which they are derived. 
Thus the most penetrative rays generated in hydrogen by the 
electrons produced by a potential of 1500 volts were of wave- 
length 8-1x108 cm. The frequency of these rays thus corresponds 
with an ionising potential of 1500 volts. These results and the 
variations of the radiations in their path through the discharge 
tube indicate that they constitute a continuous spectrum with a 
maximum frequency proportional to the energy of the exciting 
electrons. It is concluded from the fact that some of this radiation 
is absorbable by two or three centimetres of air at 0-01 mm. pressure 
that the volume in which the energy of this type of radiation is 
concentrated must be considerably larger than the volume of a 
molecule of the gas (cf. ibid., 1924, [vi], 48, 737). Ata polished zinc 
surface, up to about 5°% of the rays suffer reflexion. An expression 
is derived for the distribution of energy in a continuous spectrum pro- 
duced by the passage of electrons through a gas, and it is shown how 
this continuous spectrum, with a concentration of energy in the longer 
wave-lengths, may be brought about by the degradation of a 
homogeneous radiation, the frequency of which fixes the upper limit 
of the continuous spectrum. Ge. 


Electrical Conductivity of Heated Gas. R. N. Guosn (Z. 
Physik, 1925, 32, 113—118).—The conductivity is calculated from 
estimates of the life-period of electrons in heated gases; in the case 
of stellar material, the value is about 100 times that of —_—— + 


Gas Ion Mobilities. L.4B. (Phil. Mag., 1925, [vi], 49, 
517—519).—The ionic mobility equation originally published 
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(ibid., 1924, [vi], 48, 446) should be multiplied by V2. The corrected, 
equation is : K=(0-104V (1-0) /b) /(p/760V/ (D—1)M,) em. /sec. /volt / 
cm. C. W. B. 


The Permanent Electret. M. Eaucut (Phil. Mag., 1925, [vil], 
49, 178—192).—Disc electrets are prepared by solidifying molten 
mixtures of equal parts of carnaiiba wax and resin in a strong electric 
field. The nature of the free charge is shown to be a permanent 
internal electrisation, the surface density of which is calculated by c= 
CV/xr*, where C is the capacity of condenser system, V the potential 
recorded by electrometer, and r the effective radius of the induction 
plate. The free charge remains the same over a period of some 
years, and is only temporarily affected by exposure to X-rays, 
solvents, planing with a knife, application of electric forces, etc. 
Under such treatment, the free charge temporarily disappears and 
then recovers exponentially according to the law V’—V= 
(V’—V,)e™, where V is the potential at time ¢t, and V’ the final 
potential. The intensity of electrisation H=47o is such that the 
electric intensity in air in front of the electret takes almost the 
greatest sustainable value. C. W. B. 


Periodic Classification of the Elements from the Point of 
View of the Study of Isotopes. S. ScutscHuKarEev (Neue 
Anschaungen in der Chemie, 1924, 9, 61—120; from Chem. Zentr., 
1924, ii, 1877—1878).—All elements are derived from the disin- 
tegration of four parent elements, of which two, namely, thorium 
and uranium, are known. ‘The nuclei of elements consist of protons, 
electrons, «-particles, and helium atoms. The «-particle is given 
off as such : the helium atom is given off in three stages, namely, an 
«-radiation and two successive $-radiations (the «,3,8-transformation 
which thus results in the formation of isotopes). The «- and «,8,8- 
transformations can be so arranged as to give all known and some 
unknown isotopes. There are, for example, between niton and 
xenon 16 «- and 6 «,8,8-transformations, between xenon and krypton 
9 «- and 3 «,$,8-transformations, between krypton and argon 9 «- 
and 3 «,8,8-transformations, between argon and neon 4 «-trans- 
formations, and between neon and lithium 3 «- and 1 8-transform- 
ations. 

The existence of isobares is explained on the theory expressed. 
It is shown that the outer periodicity of the electron structure 
appears to be superimposed on the inner periodicity of the nuclear 
structure. The different changes are represented in tabular form. 

G. W. R. 


Attempted Electrolytic Separation of the Isotopes of 
Chlorine and Magnesium. J. E. G. Prtey (Phil. Mag., 1925, 
[vi], 49, 889—899).—By considering the migration velocity of an 
ion as made up of a large number of free paths over which there is 
a component of acceleration due to an electrical force, an expression 
is deduced for the variation of mobility with the mass of ions other- 
wise identical. For the isotopic chlorine ions, provided neither 
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hydration nor association of water molecules occurs, a difierence of 
mobility of between 0-3 and 0-7% is to be expected, according to the 
value of the coefficient of restitution in the ionic collisions. If the 
ions are hydrated, and the water molecules polymerised, these 
limiting differences become 0-2 and 0-4%. The differences for the 
magnesium ions should be of the same order. Unsuccessful attempts 
were made to detect such differences in the diffusion of these ions 
through long tubes filled with agar gel under a potential difference 
of 300 volts. Careful atomic weight determinations on different 
layers of the gel after the experiments showed no indication of a 
separation of the isotopes. Probable causes of the failure of this 
method are discussed. F. 


Rare Earths. XVI. Purification and Atomic Weight of 
Holmium. F. H. Drices and B. 8. Hopkins (J. Amer. Chem. 
Soc., 1925, 47, 363—369).—Purification was effected by fraction- 
ation of the bromates, dividing the series into fractions containing 
neodymium but no erbium and those containing erbium but no 
neodymium, followed by partial decomposition of the nitrates. 
Freedom from yttrium and dysprosium was established by com- 
parison of the observed magnetic susceptibility with that calculated 
from the equivalent weight. From the ratio chloride: silver the 
atomic weight of holmium is 163-47. L. J. H. 


Period of Mesothorium-2. W. P. Wippowson and A. S. 
Russet (Phil. Mag., 1925, [vi], 49, 137--140).—The separation of 
mesothorium-2 from its parent substance by addition of thorium 
and precipitation with ammonia is described. From a preparation 
with y-ray activity equal to that of 6 mg. of radium bromide, 
mesothorium-2 is obtained and its half-period determined. Expo- 
nential decay to zero is observed and the half-period values are 
360, 352, 359, 361, 356, 354, and 356, giving a mean of 357 mins. 
The period of average life is consequently 8-58 hrs. and the dis- 
integration constant A=0-116 per hr. The half-value period, 
having a probable error of 1%, is 4% lower than that obtained 
by Hahn (A., 1908, ii, 454). No product with a less period is 
detectable, and the experiments point to the unlikelihood of a 
product with greater period. C. W. B. 


Constancy of the Rate of Transformation of Radium 
Emanation at Different Concentrations. (Mme.) P. CURIE 
(Ann. Physique, 1924, 11, 405).—The rates of decay of the y-radi- 
ation from similar samples of radium emanation enclosed in small 
spherical vessels are found to be constant to within | part in 10,000 
parts. At pressures of about 0-5 atm. the emanation gives y-rays 
the rate of decay of which differs by less than 1 part in 2000 parts 
from that of samples at lower concentrations. R. W. L. 


Determination of the Ratio of the Velocities of the Two 
Groups of «-Particles Emitted from the Active Deposit of 
Thorium. §S. Rosenstum (Compt. rend., 1925, 180, 1332— 
1334).—A new experimental arrangement of the photographic 
method of measuring deflexion in a magnetic field of varying in- 
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tensity (15,000—18,000 gauss) is described. The distance from 
radioactive source to photographic plate was also varied. The 
ratio of the velocities of «-particles from thorium-C and thorium-C’ 
is 1-209+0-001. The value obtained after correction for the 
increase in mass of high-velocity «-particles is 1-210, so that the 
experimental error and the correction are of the same order. The 
most recent values for the ranges of «-particles from thorium-C 
and -C’ are 8-62 cm. and 4-72 cm., respectively, at 15° and 760 mm. 
(Henderson, A., 1921, ii, 617; Geiger, Z. Physik, 1922,8,45). The 
cube root of the ratio of these numbers is 1-217, agreeing with the 
ratio of velocities to within 0-6%. R. A. M. 


Increase of the Heating Effect of Radium Preparations 
Due to Growth of Polonium. (Mme.) M. Curie and D. K. 
Yovanovitcu (J. Phys. Radiwm, 1925, [vi], 6, 33—35).—The heating 
effect of a preparation of radium chloride, purified 16? years ago, 
has been compared with that of a preparation recently prepared, 
the actual masses of radium in each preparation being compared by 
their y-radiations. The results show that the heating effect has 
increased by 11% in this period. This is due to the formation of 
polonium and is very approximately the amount to be expected on 
present knowledge of the heating effects of radium with its short- 
lived products, and of polonium, and of the periods of radium, 
radium-D, and polonium. The growth of polonium in preparations 
of radium is consequently at the rate to be expected on present 
theory. The calorimetric measurements are not sufficiently accurate 
to give at this stage a more exact value of the period of radium-D 
than that accepted at present. A. S. R. 


Quantity of Heat Set Free as ;-Radiation in Radioactive 
Disintegration. J.THrBaup (Compt. rend., 1925, 180, 1166-1169). 
—The total heat set free per hr. by 1 g. of radium in radioactive 
equilibrium is 135-137 cal. (Rutherford and Robinson, A., 1913, 
ii, 269). The kinetic energy of «-particles and the recoil effects 
are calculated to be 117-7 cal., or, including the energy of @-radiation, 
129-8. The discrepancy is due to the effect of penetrating y-rays. 
Kovarik (A., 1924, ii, 447) suggests that each «-particle emission is 
accompanied by a single y-quantum. The complexity of y-spectra 
implies that nuclear emission need not be followed by emission of a 
y-quantum of constant energy. Radium-B would emit several 
frequencies, some of which would be more likely to occur than others. 
Their intensities supply a measure of the probability of occurrence. 
Summation of energy and intensities indicates values for the 
mean quanta of the y-radiations of radium-B (302,000 volts), 
radium-C (1,010,000 volts) and radium (187,000 volts). Thus, 
Shv=1-49 x 106 voltsand Ly=Z.Shv=0-841 x 105 ergs (Zis3-57 x 101°, 
the number of atoms disintegrating per second). This corresponds 
with 7-25 g.-cal. per hr., accounting quantitatively for the low 
calculated heat evolution given above. 

The heat in cal./hr. is distributed as follows: «-particle emission 
and recoil effect 117-7, primary $-emission 12-1, y-emission 7:2, 
total, 136-9. The energy due to y-rays is by no means negligible ; 
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for radium-B-+--C, it attains 16% of the total heat. The success 
of these calculations supports the hypothesis that each «-particle 
emission from the nucleus is followed by emission of a single y-entity 
the quantum of which may be variable. R. A. M. 


Separation of the Total Radiation of Radium into Groups 
by Absorption in Platinum. J. 8. Larris (Compt. rend., 1925, 
180, 1023—1026).—The radiation from radium and its disintegration 
products, which is of four main types, namely, primary - and y- 
radiations and the secondary y- and {-radiations derived from them, 
is further divided into ten groups, according to their various coeffi- 
cients of absorption by platinum. The distributions of the radiation 
in the various groups are tabulated for thicknesses of platinum up 
to 15 mm. The bearing of the results on medical applications is 
discussed. 


Gold in the Mercury Lamp. T. Retscurnsky (Physikal. Z., 
1925, 26, 280—281).—Since the potential gradient in the Heraeus 
high-pressure lamp is slightly greater than in the Jaenicke lamp, 
conditions in the former are more favourable for the penetration of 
the atomic nuclei by electrons. Slightly modified Heraeus lamps 
have been constructed to work at a potential gradient of 21 volts/cm. 
and 150 cm. mercury pressure. G. 


Quartum Radiation. (Sir) O. Lopce (Nature, 1925, 115, 
798). 


Electrical Behaviour of Radioactive Colloidal Particles of 
the Order of 10° cm. as Observed Separately in aGas. F. 
ExRENHAFT (Phil. Mag., 1925, [vi], 49, 633—648).—Largely polemi- 
cal against Millikan, with a claim for priority in the method of 
determining the electric charge on individual particles. The author 
contends that he has proved the existence of fractions of an electronic 
charge. Microscopic spherical particles of silver of the order of 
10°5 cm. were examined under a variable electric field EZ between 
two horizontal metal plates. A test-body of constant charge e 
would move with a velocity (He—mg)B, where B is the mobility. 
Since the observed speed varies linearly with field strength, the 
mobility is constant and concordant values are given on the basis 
of Stokes’ law, the colour of the light scattered, and the photo- 
phoretic maximum. The Einstein theory of Brownian movement 
in gases leads to an anomalous and untrustworthy value. It was 
found that for particles of radius less than 3x10 cm. charges. 
smaller than that on an electron were often carried, the fraction 
falling below 1/10 and 1/20 of the elementary quantum. 

The subdivision of the electron charge has been criticised on the 
grounds (a) that the test-bodies are not spheres, (b) that the density 
of the particle is not the same as that of the substance in bulk, (c) 
that the test-body is surrounded by a gas layer, (d) that the exact 
form of the law of resistance for small spheres in a gas is not known. 
The author claims that these objections are all either untenable or 
pe If (6) is valid, the density of platinum must fall from 
to 0-2. 
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Small, spherical, colloidal test-particles of selenium and mercury 
can be made radioactive by contact with niton or polonium. In 
a constant electric field they move so as to give the impression of a 
continuous change of electric charge, whilst the movement of non- 
radioactive particles is uniform. The radioactive test-bodies must 
therefore gain or lose charges which are only small fractions of the 
supposed indivisible electronic charge. These results have an 
important bearing on the fact that there is no theory to account for 
the cohesion and stability of the electron. 

Observations consistent with subdivision of the electronic charge 
have been made by other workers and discrepancies are due to 
interpretation rather than experiment. Lodge adds a note to the 
effect that Millikan (“‘ The Electron,” 1917) has discussed carefully 
and rejected Ehrenhaft’s views, but that, nevertheless, a serious 


attack on so fundamental a question cannot be ignored. 
R. A. M. 


Law of Force within the Atom. G. GREEN (Phil. Mag., 1925, 
[vi], 49, 1020—1028).—A law of force is suggested which gives 
rise to an atomic system essentially in conformity with the Bohr 
theory of the atom and with quantum theory. The proposed law 
of force between a positive charge e and an electron e is of the form 
f=(e?/r?) . cos(o/r), where p represents a radius drawn from the centre 
of an atom, such that for all distances exceeding a small multiple 
of p the inverse square law of attraction holds. According to this 
law, an electron within an atom could remain at rest in stable 
equilibrium at values of r given by p/r=(2n-+-4)z, where n is an 
integer. Consideration of the amount of energy radiated in the 
movement of an electron from one stable position to another shows 
that this law provides a system in which energy would be radiated 
in a manner conforming closely to that obtaining for change of orbit 
in the Bohr atom. By choosing a system of stable states such that 
n=25, 16, 9, 4,.1, the Rydberg constant may be derived. It is 
further shown that, in agreement with the Bohr theory, an orbital 
motion established by an electron in any one of the stable positions 
would be nearly permanent, provided the natural radiation loss 
was small. &. 


Problem of the Quantitative Formulation of Bohr’s 
Correspondence Principle. R.C. Totman (Phil. Mag., 1925, 
[vi], 49, 130—136).—Six methods of averaging the light intensities 
emitted by states intermediate between the initial and final quantum 
states used by Hoyt (A., 1924, ii, 433) are employed to calculate the 
probability of transitions in three simple quantum systems: the 
harmonic oscillation, the rotating dipole, and the simplified hydrogen 
atom. The only method giving zero probability for an electron 
falling into the hydrogen nucleus from the innermost orbit, is that 
expressed by log(Qv?)=(jlog(C,r2w?)dA. This treatment assumes 
the validity of the inverse square law down to zero distance between 
nucleus and electron, contrary to the finite mass and energy of the 
hydrogen atom. C. W. B. 
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Possible Reconciliation of Bohr’s Interpenetration Ideas 
with Sommerfeld's Relativistic Treatment of Electron Orbits. 
R. A. MrixrKan and I. 8. BowEn (Phil. Mag., 1925, [vi], 49, 923— 
935; cf. A., 1924, ii, 710).—A third possibility is suggested as a 
solution of the dilemma previously discussed. An examination 
of the data of doublet separation shows that whilst the Sommerfeld 
relativity equation predicts the fine structure of hydrogen and 
ionised helium as accurately as is attainable in experimental work, 
for lithium to nitrogen, and sodium to chlorine series, even for remote 
orbits which ought to obey the laws of a simple nucleus-electron 
system, greater discrepancies are obtained by the use of the equation 
than can be accounted for by experimental error. It is suggested 
that whilst the fine structure in the cases of hydrogen and ionised 
helium is due entirely to the relativity effect, in the heavier atoms 
there is some cause acting by virtue of the difference of the orient- 
ation of the two circular orbits Ly and Dy,;, which increases the 
energy of the circular orbit Ly, to about the amount which it would 
have had by virtue of relativity, had it been a 2, orbit. To account 
for the approximate validity of the relativity equation for these 
atoms, this postulated force, which may be magnetic or electro- 
static or a combination of the two, must demand the same variation 
with nuclear charge, and with total and azimuthal quantum number, 
as is required by the relativity principle. The difference of behaviour 
in weak magnetic fields of hydrogen and helium as compared with 
lithium and other atoms is adduced in support of this suggestion. 
The appearance of the Paschen-Back effect in hydrogen is, however, 
contrary to expectation. 


Quantum Defect and Atomic Number. D. R. HARTREE 


- (Phil. Mag., 1925, [vi], 49, 390—396; cf. Turner, ibid., 1924, 48, 


384).—The proposal to alter the assignment of the principal quantum 
numbers to certain terms of atomic number greater than 28 is 
discussed. It is maintained that the reasons for the change are 
searcely adequate. An objection to the newly-proposed scheme of 
quantum numbers is pointed out. Fresh evidence, afforded by 
X-ray spectra, which seems to be definitely in favour of Bohr’s 
assignment, is put forward. C. W. B. 


Quantum Numbers of the Bohr Orbits in the Alkali Atoms. 
R. B. Linpsay (Science, 1924, 60, 475—476).—Polemical against 
Turner (A., 1924, ii, 797), whose assignment of quantum numbers 
6 and 8 to the outermost orbits of rubidium and cesium, respectively, 
is held to be unjustified. A. A. E. 


Quantum Theory of Red Displacement of Spectral Lines. 
J. Kupar (Physikal Z., 1925, 26, 207—211).—Mathematical. The 
Einstein red displacement of the hydrogen series and the Deslandres- 
Schwartzchild band spectra are deduced on the basis of the equations 
of electron movement of the general relativity theory, the Sommer- 
feld quantum condition for hypothetical periodic — and the 
Bohr frequency relation. F. G. T. 


© 
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Balmer Law as an Equation of Motion. L. PacE (Physical 
Rev., 1925, [ii], 25, 429—443).—An attempt to develop a form of 
dynamics in which the intra-atomic motions are unifrequentic, the 
dynamical frequency coinciding with the optical frequency as 
calculated on Bohr’s theory. A. A. E. 


Intensity of Multiplet Lines. A. SomMERFELD and H. H6nu 
(Sitzwngsber. Preuss. Akad. Wiss. Berlin, 1925, 141—161).—A 
formula is suggested by which the intensity of multiplet lines arising 
from a given electron transition may be calculated. Where data 
are available for comparison the agreement is good. The expression 
embodies the correspondence principle and the summation rule of 
Burger and Dorgelo (Z. Physik, 1924, 23, 258). F. G. T. 


Rectilinear Diameter of Helium. E. Marutas, C. A. Crom- 
MELIN, H. K. Onnzs, and J. C. SwaLLow (Compt. rend., 1925, 180, 
1005—1007 ; cf. A., 1922, ii, 440).—The density of liquid and gaseous 
helium has been determined at temperatures between —268-38° and 
—270-79°. Helium obeys the law of rectilinear diameters, the data 
agreeing well with those calculated from the equation for the 
diameter: y=—0-40263—0-0017616¢. The following constants 
are recorded: t, —267-90°, d, 0-06930, and the critical coefficient 
RT d,/p, 3-270 as compared with the value 3-276 for 

B. 


Secondary Spectrum of Hydrogen. J. W. NIcHOLSON 
(Month. Not. Roy. Astr. Soc., 1925, 85, 449—464)—The Fulcher 
hydrogen bands are to be regarded as two parts of a single band 
system, of great complexity, which is probably due to un-ionised 
hydrogen molecules. The lines of these bands do not show the 
Zeeman effect. The most characteristic components in the first 
Fulcher band are in each case arranged in triplets about 100 
apart. In addition to the strong lines noted by Fulcher, it is shown 
that practically all the weak lines in the region 6000—6400, not 
showing the Zeeman effect, are to be regarded as components of a 
single scattered band. Similarly, groups of lines in the region 
5300—5700 are related to the second Fulcher band, the chief com- 
ponents of which are triplets of mutual separation 120 A. The 
wave-numbers of the strongest components in these two bands may 
be expressed by formule of the type n=«+ (m+ ,)?, in which the 
values of « for the two series are approximately equal. The two 
bands thus possess a common limit. Examination of the lines in 
the blue region which do not show the Zeeman effect indicates the 
existence of other widely separated bands analogous to those of 
Fulcher, and the probability that the number of distinct bands in 
the secondary spectrum of hydrogen is small. | J 


Secondary Spectrum of Hydrogen at Very Low Tem- 
peratures. J.C. McLennan and G. M. Survum (Trans. Roy. Soc. 
Canada, 1924, [iii], 18, III, 177—-182).—The secondary spectrum of 
hydrogen was photographed with the discharge tube at (a) the 
ordinary temperature, (b) —180°, and (c) —252°. The lines of 
Fulcher’s S, group (Physical Rev., 1923, [ii], 21, 375) were greatly 
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enhanced at the low temperatures, those of the S, unchanged and 
those of the S,, Sy, and X groups all weakened. Tables are given 
for a large number of lines which are enhanced, weakened, or 
entirely suppressed at —252°. J. 8. C. 


Regularities in the Secondary Spectrum of Hydrogen. 
O. W. Ricnarpson and T. Tanaka (Proc. Roy. Soc., 1925, A, 107, 
602—623 ; cf. ibid., 1924, A, 106, 640, 663).—It has been found pos- 
sible to arrange 123 additional lines provisionally in 22 series. 
Three of these form a P, Q, R combination. The present indications 
are that the moments of inertia of the emitters are spread fairly 
well over a range extending from the high value deduced from the 
P, Q, R combination found provisionally to a value somewhat below 
the lowest value which has been deduced from Fulcher’s second band. 
This involves an extreme variation by a factor of almost 6 in 
the moment of inertia. L. L. B. 


Third Negative Group of Carbon. Spectrum of the Tails 
of Comets. Extension on the Red Side and Structure of the 
Bands. F. Batpet (Compt. rend., i925, 180, 820—822).— 
Previous work (this vol., ii, 180) has been extended by making use 
of panchromatic plates and a high-dispersion spectroheliograph, and 
seven new bands are now recorded in addition to the three measured 
previously. The fine structure can be interpreted in terms of 
rotational quantum numbers and the combination rules of Heurlinger. 
Alternative combination rules are given which show better agree- 
ment. A more detailed treatment of structure will appear elsewhere. 

The measurements of Baldet and Baume-Pluvinel on the More- 
house comet (1908) have now been reproduced in every detail with 
pure carbon monoxide. Helium need not be present for the pro- 
duction of the first or third negative groups of carbon. R. A. M. 


Influence of Pressure on Carbon Band Spectra in Discharge 
Tubes. Consequences for the Theory of Comets. F. BALDET 
(Compt. rend., 1925, 180, 1201—1203; cf. preceding abstract).— 
Pressure plays an essential part in the appearance of the different 
groups in the carbon monoxide spectrum. The light arises either 
from impacts of electrons (the speed of which exceeds that corre- 
sponding with the ionisation potential) on neutral or ionised mole- 
cules, or from collisions of neutral and ionised molecules. Thus, 
different groups appear. At low pressures, when electron impacts 
predominate, only the first and third groups occur. At higher 
pressures, the molecular collisions influence the spectra by exciting 
new groups. The effect of pressure is also seen on the structure of 
the bands of the third negative group. At very low pressures, 
the heads are intense as in the cometary spectra. It is concluded 
that the carbon monoxide in the tails of comets must be bombarded 
by electrons from the sun. R. A. M. 


Band of Unusual Structure probably due to a Highly 
Unstable Calcium Hydride Molecule. R. 8S. MULLIKEN 
(Physical Rev., 1925, [ii], 25, 509 —522).—An isolated band with head 
at 3533-6 A. observed in the spectrum of the calcium arc in hydrogen 
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at 3—20 mm. has been measured and analysed. The emitting 
molecule is probably a compound of a hydrogen atom with an 
excited, but not ionised, calcium atom. A. A. E. 


The CuH Molecule and its Eand Spectrum. H. BE xt (Piil., 
Mag., 1925, [vi], 49, 23—32).—The figures of Frerichs and Bengtsson 
(Z. Physik, 1923, 20, 170, 229) for the bands shown by copper in 
the region 4700 to 4000 are used in the application of a formula 
for band spectra in the visible region, developed by the author. 
The presence of the CuH molecule is verified, and the half quantum 
for its rotation established. The distances between the hydrogen 
and copper nuclei for the initial and final configurations are calcu- 
lated, and a diagram is given showing variation of radial force 
function with distance. C. W. B. 


Budde Effect in Bromine. E. B. Lupiam (Proc. Roy. Soc. 
Edin., 1924, 44, 197—201).—Ordinary pure bromine vapour when 
illuminated showed an immediate rise in temperature with corre- 
sponding volume change. Purified bromine containing no water 
vapour showed no Budde effect under various conditions of 
illumination. It is suggested that, as proposed by Perrin (A., 
1919, ii, 177), pure bromine radiates in all directions the energy 
which it absorbs, but that traces of water vapour have a catalytic 
effect on the dissociation into atoms, which on re-combining effect 


an increase in temperature with an appropriate volume change. 
A. E. M. 


Electrical Excitation of the Band and Line Spectra of 
Iodine. G. Carto and O. OLpENBERG (Z. Physik, 1925, 31, 
914—919).—The primary object of the work was to find a spectrum 
of the positively charged iodine molecule, I,*. Only a weak, narrow 
group of bands was found at about 2700 A., indicating that the 
stability of this form is slight. The bands in the blue and near 
ultra-violet, observed in a narrow capillary, were resolved into a 
series of single bands. The diffuse band at 3460 A. was also resolved 
into a series of single bands. By using a silica tube heated at above 
1000°, the line spectrum for atomic iodine was obtained and the 
wave-lengths were measured as far into the ultra-violet as the strong 
line at 2062-2 A. 


Band Spectrum of Mercury. E. HuttrHen (Z. Physik, 1925, 
32, 32—55).—These bands are obtained when an uncondensed 
discharge is passed through mercury vapour, but a trace of moisture 
or hydrogen is necessary. Mercury hydride is considered to be the 
source of the bands. The bands are classified and tables of wave- 
lengths given. E. B. L. 


Emission Band Spectra of Aromatic Compounds. I. 
Their Connexion with Infra-red Absorption Bands and a 
Classification. J. K. Marsu (Phil. Mag., [vi], 1925, 49, 971— 
980).—Baly’s relationship that the frequencies of the heads of 
absorption bands in the ultra-violet and visible regions are integral 
multiples of that of a fundamental infra-red band, is made the basis 
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of a classification of the emission band spectra of a number of 
aromatic compounds. Of these, one class is characterised by 
groups of bands at frequency intervals of 102 waves/mm. These 
are considered to be multiples of the benzene infra-red band at 9-8 p. 
An aromatic-aliphatic derivative type, exemplified by p-xylene, 
has band intervals of 40 or 80 in the ultra-violet. With the Tesla 
discharge, these substances give a green glow, consisting of two 
bands at an interval of 160. A third class, of which benzaldehyde 
is typical, gives a blue Tesla luminescence characterised by three 
very strong bands with frequency differences of 172. A fourth, 
less defined, class of substances containing condensed nuclei shows 
three or four bands near 4000 A., with frequency intervals of 142 
for anthracene and its derivatives, and of 47 for naphthalene. Many 
substances do not give any emission, or only one of a continuous 
character, and cannot be classified. Im the infra-red, bands of 
absolute frequency equal to the above ultra-violet frequency 
differences are in each case well-marked and characteristic of the 
groups. F. G. T. 


Relation between the Constants of the Infra-red Bands of 
Triatomic Molecules. E. Fermi (Atti R. Accad. Lincei, 1925, 
[vi], 1, 386—387).—The theory of infra-red bands leads to the formula 
Av=h/4x*I, where h represents Planck’s constant, J the moment of 
inertia of the molecule, and Av the constant frequency difference 
between the lines of the infra-red band. For triatomic molecules, 
the three atoms must lie in a plane, and the three principal moments 
of inertia are connected by the expression J, =/,+-I,; hence 1/Av;= 
1/Avg+1/Avz. This equation is obeyed closely for water vapour, 
the molecule of this being the only one for which the necessary 
experimental data are available. 


Electrodeless Discharge in the Vapours of Phosphorus and 
Sulphur. W. W. Saaver (V'rans. Roy. Soc. Canada, 1924, [iii], 
18, ITI, 145—149).—The spectrum of the electrodeless discharge in 
phosphorus vapour has been investigated in the fluorite region, the 
frequencies and wave-lengths of 12 lines between 1859-4 and 
1671-5 A., some of which have been previously reported (Saltmarsh, 
A., 1924, ii, 436), being given. The frequencies and wave-lengths 
of 9 lines in the corresponding spectrum for sulphur are recorded in 
the region 1903-6—1666-5 A. J. 8. C. 


Spectrographic Study of the Iodo-cadmium Complex. 
P. Jos (Compt. rend., 1925, 180, 1108—1110).—The existence of 
K,CdI, complex has been shown in several ways, but the author’s 
method of detecting double salts in aqueous solution by absorption 
spectra measurements gave negative results. Examination of the 
spectrograms suggested that this was due to complexity of cadmium 
iodide itself. This view was tested by photographing absorption 
spectra of cadmium sulphate—potassium iodide mixtures. The 
ultra-violet absorption was considerable and passed through a sharp 
maximum at 80% potassium iodide corresponding with the ion 
CdI,”.. A rough idea of the stability of the complex can be obtained 
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by determining the equilibrium constant of the reaction Cd‘+ 
41’ —Cdi,”’, by using the composition-maxima of solutions of the 
two iodides at various concentrations. R. A. M. 


Absorption of Ultra-violet Light in Dilute Solutions. 
C. J. W. Grieveson (Phil. Mag., 1925, [vi], 49, 1006—1020).— 
A method is described of comparing the transparency to ultra-violet 
light of aqueous solutions by measuring the photo-electric effect of 
the transmitted light. The transmission coefficients at a series of 
concentrations are given for the chloride, hydrogen carbonate, 
carbonate, sulphate, and nitrate of sodium, disodium hydrogen 
phosphate, manganese chloride, copper sulphate, potassium per- 
manganate, and calcium nitrate. Of the sodium salts, the sulphate 
is very transparent. The presence of the nitrate ion renders a 
solution highly opaque. The addition of tap water containing 
0-3 g. of impurity per litre greatly reduced the transparency of the 
solutions. The relation between the absorption and the thickness 
of the solution layer was examined for calcium nitrate. 

F. G. T. 


Ultra-violet Absorption as a Function of py of some Organic 
Acids, considered as Ultra-violet Indicators. F. Viis and 
(Mixz.) M. Gex (Compt. rend., 1925, 180, 1342—1345; cf. this vol., 
ii, 292).—The ultra-violet absorption spectrum of certain organic 
acids is different from that of the corresponding salt; ps, measure- 
ments should therefore be taken into account. If ¢ is the ratio of 
the extinction coefficients at wave-lengths A, and d, at a de.inite 
pu Value, the curve ¢ against pq will then bear a relation to the 
changing constituents of the solution. Oxalic acid has a wide 
absorption band from 350 p» to the extreme ultra-violet with a 
succession of breaks near 230, 255, 260, 272, 284, 298, 320, and 345. 
Taking ¢=ratio of e at 260 to e at 273, and graphing against 
Pu, a curve is obtained with a maximum between pg 0 and pz 1, a 
minimum between pq | and pz 4, an inflexion between py 4 and 
pu 10, and a steep portion between pg 10 and pg 13. There are five 
possible successive constituents: undissociated acid, two anions, 
the monosodium ion, and undissociated disodium salt at very 
strong pu. The middle portion of the curve can be calculated from 
equilibrium data if pg is taken as 3-6 (Scudder’s conductivity 
data gives 4:31) and px, as 1-05. 

Benzoic acid shows seven bands, A max. equals 245, 250, 261, 266, 
273, 278, and 285 py, which vary with pu. The bands 272 and 250 
increase and the bands 261, 266 decrease with lowered py. The 
ratios ¢,=273/261, $y=273 /256, ¢$3=273/250 graphed against px 
give curves for benzoic acid quite as complicated as for oxalic acid, 
in spite of its univalency. A middle portion similar in appearance 
to a neutralisation curve is found near px (constant) and can be 
calculated from the dissociation equation. The curves for ¢,, do, 
and ¢, against pq are all similar in type and show maxima and 
minima. These latter cannot be accounted for on the assumption 
of three possible constituents, namely, undissociated benzoic acid, 
benzoate ion, and undissociated sodium benzoate. It seems as if 
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two other constituents must occur. The idea of supplementary 
constituents requires recourse to very hypothetical notions, such as 
modification of the carboxyl group or activation of the benzene ring. 
It is suggestive that preliminary work indicates that the absorption 
spectrum of aqueous benzene varies with hydrogen-ion concentration. 


A. M. 


Relationship of Thyroxin to Tryptophan. C. S. Hicks 
(J. Chem. Soc., 1925, 127, 771—776; cf. Kendall, A., 1919, i, 496).— 
Measurements of the ultra-violet absorption spectra of thyroxin 
in M/8000—WM /40,000 alkaline solution compared with those of 
tryptophan in J/10,000—M/50,000 alcoholic solution reveal a 
definite group resemblance. In thyroxin, the bands are shifted 
towards the red, owing to the iodine present. Similar relations are 
shown to hold between the spectra of isatin and iodoisatin. The 
conclusion is arrived at that the indole skeleton is present in thyroxin. 

A. C. 


Déppler Effect in the Reflexion of Resonance Fluorescence. 
W. Rump (Z. Physik, 1924, 29, 196—208).—It is shown that a 
re-emitted line in a resonance fluorescence spectrum shows a greater 
Doppler effect than that of the incident radiation when the source 
of secondary radiation is at a higher temperature than that of the 
primary radiation. The width of a line is unchanged by reflexion 
from glass, metal, or mercury vapour. R. W. L. 


Resonance Fluorescence of the Line 1849 A. of Mercury 
Vapour. W. Rump (Z. Physik, 1925, 31, 901—902).—Light 
from a quartz mercury vapour lamp crossed a space from which 
oxygen had been driven out by carbon dioxide and fell on mercury 
vapour in a quartz tube. The resonance radiation emitted in a 
direction at right angles to the incident light fell on the slit of a 
fluorite-quartz spectrograph filled with carbon dioxide, and the 
photograph showed the line 1849, the plate having been rendered 
fluorescent by a thin layer of paraffin oil. The production of this 
line had been predicted as the result of the absorption of the line 
2536-7 followed by a further absorption of light by the atom in the 
2p, state. E. B. L. 


Effect of an Alternating Magnetic Field on the Polarisation 
of the Resonance Radiation of Mercury Vapour. E. FERMI 
and F. Rasetti (Nature, 1925, 115, 764). 


Fluorescence and Channelled Absorption of Bismuth at 
High Temperatures. K. R. Rao (Proc. Roy. Soc., 1925, A, 
107, 760—762; cf. A., 1924, ii, 804)—The absorption and fluores- 
cence spectra of bismuth vapour at 1500° to 1600° have been 
photographed and compared. The fluorescence spectrum is 
practically the exact complement of the absorption spectrum in 
this region. In contrast to the bands in the ultra-violet, some of 
the absorption bands show a distinctly fine structure. It is con- 
sidered that the existence of a fluorescent pended spectrum in the 
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above region is a criterion for molecular radiation processes, and that 
in elements which are polyatomic, the radiating systems are molecules 
instead of atoms. L. L. B. 


Extinction of Fluorescence of Dyes at High Concentration. 
8S. J. Wawitow (Z. Physik, 1925, 31, 750—764).—As the concen- 
tration of the solution of the dye is increased a point is reached at 
which the extinction begins and it increases thereafter in simple 
exponential relation to the concentration. It is suggested that the 
critical concentration is related to the life-period of the activated 
molecule and the Brownian movement to which the molecule is 
subjected. There appears to be no relation between the extinction 
and the conductivity of the solutions. The presence of other dyes 
was found to reduce the fluorescence, but experiments to detect an 
analogous effect to the Cario and Franck transference of energy 
have not yet led to a decisive result. E. B. L. 


Decay and Regeneration of Radio-luminescence. C. H. 
VioL, G. D. Kammer, and A. L. Minuer (Nature, 1925, 115, 801— 
802).—It is believed that the decrease with time of the luminescence 
of phosphorescent zinc sulphide ete. is due to the masking of the 
radiation luminosity by the colour which the material acquires, due 
to the action of the radiation. A. A. E. 


Luminescence of Grignard Compounds. Spectra and 
Brightness. R. T. Durrorp, D. NicHTINGALE, and 8. CULVERT 
(J. Amer. Chem. Soc., 1925, 47, 95—102).—In continuation of 
previous work (A., 1923, ii, 714) the following organometallic 
halides are reported as chemiluminescent : calcium phenyl! iodide, 
magnesium -fluorophenyl bromide, magnesium  o-chlorotolyl 
bromide, magnesium 2-cymy]! bromide, magnesium «- and $-naphthyl 
iodides. Direct spectrum photographs have been obtained and 
quantitative measurements of brightness made. Previous con- 
clusions have been quantitatively verified. L. J. H. 


Emission of Light by Solidified Gases at the Temperature 
of Liquid Helium and the Origin of the Spectrum of the 
Aurora. L. Vecarp, H. K. OnnzEs, and W. H. KEEsom (Compt. 
rend., 1925, 180, 1084—1087; cf. A., 1924, ii, 436, 509, 584, 713, 
805).—The study of the light emitted by bombarding solid nitrogen 
or mixtures of nitrogen and neon with high-velocity cathode rays 
has been continued at the temperature of liquid helium. The 
N, band of nitrogen has its maximum at 5555 with two secondar 
maxima; cooling does not result in a diminution in the width of the 
band. The N, band is strong and is divided into two components 
(5236, 5222). The spectrum shows a regular series of seven bands 
extending from 3986 to 5770. At higher temperatures, these are 
broad and diffuse, but on cooling they are each resolved into two 
fine lines shading off on the red side. In argon containing a trace of 
nitrogen (at the temperature of liquid hydrogen) the bands are also 
concentrated into pairs of lines, but their position is different. The 
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two strongest bands are at 4523, 4473 and 4236, 4211, and they 
correspond with the bands observed by Rayleigh in diffuse night 
light. In the region of longer waves, nitrogen, at the temperature 
of liquid helium, emits 3 or 4 feeble lines 5914, 5952, 6399, and 
perhaps 6417. These lines probably correspond with feeble ones 
in the auroral spectrum. Solid neon-nitrogen mixtures show the 
N, band shifted in a similar way as in argon-nitrogen mixtures. 
Diminishing proportions of nitrogen cause disappearance of the 
secondary maxima with displacement of the principal maximum 
towards the red. Qualitatively, the argon—nitrogen and neon- 
nitrogen mixtures are similar, but the magnitude of the displace- 
ment and the law followed are quite different. For both mixtures 
the wave-length of the principal maximum is a function of the 
concentration of nitrogen. The shift is due partly to a specific 
action of the inert gas and partly to a diminution in nitrogen. For 
argon-nitrogen mixtures, the factors are of the same order, so that 
a little argon can produce a considerable displacement. The 
specific effect of neon is very small, so that the shift does not occur 
until the neon content rises to 70°. As the nitrogen proportion 
approaches zero, the V, band takes the form of a line 5578-6, which 
nearly coincides with the green line of aurora borealis. The small 
difference 1-2 A. is explained by a small specific effect of neon. In 
neon with traces of hydrogen, the NV, band is divided into three 
components (5229, 5220, 5203), of which the first is the strongest. 
As the proportion of nitrogen increases, the .V, band has a double 
line structure, and the spectra show several neon lines. R. A. M. 


Radiation from Non-luminous Flames. W.G. 
LovELL, and R. D. Hunneman (/nd. Eng. Chem., 1925, 17, 272— 
277).—Experiments in which the primary air was varied over a 
range of 80—150°% of the theoretical amount, show that the 
maximum heat radiated from a flame (when no secondary air is 
present) is at a maximum when the primary air is at its theoretical 
amount. Helmholtz’s theory that the amount of heat radiated from 
a flame is equal to the sum of the amounts which would have been 
radiated if the final products of combustion had been produced by 
burning hydrogen and carbon monoxide (** Licht u. Warmestrahlung 
verbrannter Gase,” Berlin, 1890), is not justified. 

The maximum energy radiated from methane, illuminating gas, 
and carbon monoxide with the theoretical amount of air was 14-9, 
13-8, and 10-4%, respectively, of the total latent heat. The relative 
radiation from flames of different depths follows an exponential 
law indicating that at about 100 cm. the flame becomes opaque to 
its own radiation. 

Increasing the burner tip area by 50° had no appreciable effect. 
Preheating the primary air decreases the amount of radiation and 
this may be due either to a shift of the chemical equilibrium or to 
pre-combustion. The amount of heat radiated has no simple 
connexion with the flame temperature, and hence the authors 
suggest that it is intimately connected with the actual chemical 
reaction taking place in the flame. M. B. D. 
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Phosphors of Boric Acid. A. Mickxwitz (Ber., 1925, 58, 
[B], 678—679; cf. Tiede and co-workers, A., 1921, ii, 75; 1922, ii, 
8, 245).—The phosphorescence of compounds of boric acid was 
known at the end of the 18th and beginning of the 19th century. 

H. W. 


Ionisation of Iodine Vapour by Ultra-violet Light. W. 
West and E. B. Lupa (Proc. Roy. Soc. Edin., 1924—5, 45, 34—-41). 
—Instead of the quartz windows used in the hitherto unsuccessful 
attempts to demonstrate the ionisation of iodine by ultra-violet 
light, an exposure chamber provided with a fluorite window, thus 
permitting the passage of light of wave-lengths down to about 
120 up, has been employed. ‘The aluminium spark gap was placed 
close to the window to prevent absorption by the oxygen of the air. 
A stream of nitrogen, which is not ionised by light of the wave- 
length employed, carried iodine vapour of partial pressure 0-13 mm. 
at 15°. It has thus been found that, provided the aluminium 
sparking terminals are kept free from oxide, ionisation takes place, 
both positive and negative charges being given to the electrometer 
in approximately equal amounts. The effect ceases when the 
source of light is removed | cm. in air away from the fluorite. The 
results show that iodine vapour is ionised by light of wave-length 
between 185 and 120yp. The work of Smyth and Compton (A., 
1921, ii, 364) and of Mohler and Foote (A., 1921, ii, 368) on the 
ionisation potential of iodine indicates a corresponding wave- 
length of 123 or 13lyp, whilst the spectrum of the aluminium 
spark in air shows strong lines between 170 and 180, weaker ones at 
150 and 160, and a group of stronger lines at 130. Many of the 
molecules of iodine were probably in a state of fluorescence, and the 
ionisation potential of fluorescing iodine corresponds with a wave- 
length of 181 pu (Smyth and Compton, loc. cit.). M. S. B. 


Quantum Equivalent for Photo-electric Conductivity in 
Sodium Chloride Crystals. Z. Gyuuar (Z. Physik, 1925, 32, 
103—110).—Rock-salt crystals were coloured yellow by exposure 
to X-rays, and the ratio of photo-electric conductivity to the light 
energy absorbed was determined in the visible and near ultra- 
violet region. This ratio increases with increasing wave-length 
throughout the absorption band. About 10,000, quanta were 
absorbed for each electron detected, from which it was calculated 
that the mean path of the electron is 1/3000 mm. E. B. L. 


Incident and Emergent Velocities of Photo Electrons 
Emitted from Thin Platinum Films. C. CHa (Phil. Mag.. 
1925, [vi], 49, 262—272).—Asymmetry in the velocities of photo 
electrons emitted from the two sides of thin platinum films is in- 
vestigated for evaporated and sputtered films. For the former no 
asymmetry was found over the experimental range of film thick- 
ness and wave-length of incident light. The maximum emission 
energy of a photo electron is given as a linear function of the fre- 
quency of light, the slope of the line giving Planck’s constant h, 
2% lower than the value given by Millikan (Physical Rev., 1916, [ii], 
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7, 355). With sputtered films, asymmetry occurs, and the ratio 
of the potentials measuring maximum emission velocities decrease 
with increasing thickness of film, but are independent of wave- 
length, confirming the results of Robinson (Phil. Mag., 1913, [vi], 
25, 115) and of Stuhlmann (Physical Rev., 1914, [ii], 4, 195). The 
results point to the asymmetry being due to fundamental differences 
between the types of film. C. W. B. 


Motion of a Free Electron in the Field of Plane Electro- 
magnetic Waves. J. FRENKEL (Z. Physik, 1925, 32, 27—31).— 
There can be no photo-electric effect for a free electron : it must be a 
resonance effect on a bound electron. E. B. L. 


Relation between Energy of Escape of Electrons and Electro- 
chemical Normal Potential. A. GUnTHER-ScuuuzeE (Z. Physik, 
1925, 32, 186—189).—Examination of existing experimental results 
shows that there is an empirical relation 1-34—e—constant—approx. 
5, where ¢ is the energy needed to enable an electron to escape from 
a metal and « the normal potential of the metal. 


Dielectric Constants of some Liquids and their Variation 
with Temperature. I. G. E. Betx and F. Y. Poynton (Phil. 
Mag., 1925, [vi], 49, 1065—1072).—Details are given of a method of 
measuring the dielectric constants of liquids by means of two valve- 
maintained oscillating circuits, tuned so that the heterodyne note 
beats slowly with a third valve-maintained circuit oscillating at 
audible frequency. Measurements were made of the dielectric 
constants of castor oil, olive oil, and linseed oil between 18° and 
185°. The linear relationship between dielectric constant and 
temperature is expressed by the formula Kg=Ky) [1—(@—20)«], 
where «=0-0015, 0-0008, 0-0009 for the oils in the above order. 
The following values, nearest to 20°, were obtained. Castor oil, 
K,75=4°'86, olive oil K,,.;=3-21, linseed oil K,,=3-24. 


Proposed Test of the Space Quantisation of Atoms in a 
Magnetic Field. A. E. Ruarx and G. Brerr (Phil. Mag., 1925, 
[vi], 49, 504—508).—If properties of matter in bulk may be used as 
a criterion, the dielectric constant would be the most feasible 
property for exhibiting an anisotropic nature with respect to the 
field. The essential condition is that space quantisation shall 
predominate over a random orientation during an appreciable 
portion of the time between two collisions. It is shown that this 
condition is fulfilled with fields of reasonable strength. The feasi- 
bility of obtaining anisotropic electric effects by the action of the 
magnetic field is discussed from the point of view of the reciprocity 
of action between the two fields. The method of heterogeneous 
beats is suggested for revealing variations in the dielectric constant. 

W. B. 


Molecular Volumes of Crystals. F. A. Henoeietn (Z. 
Elektrochem., 1924, 30, 5—12).—The molecular volumes in the solid 
crystalline state can be expressed by an empirical linear equation of 
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the type, mol. vol.=z'y'-+-c’, provided that the salts have a similar 
crystalline structure, e.g., halides of the alkali metals. Numerous 
examples are given to show the validity of the law. =. 2 


Quantum Theory of Optical Phenomena. J. C. SiaTer 
(Physical Rev., 1925, [ii], 25, 395—428). 


Molecular Refraction of Natural and of Methyl-rubber. 
A. D. Macatuvum and G. 8. WuitBy (Trans. Roy. Soc. Canada, 1924, 
[iii], 18, IIT, 191—193).—The average of several determinations of 
n}, a}, and [Rz}} for purified rubber are 1-5219, 0-9237, and 22-46, 
respectively. Corresponding values for smoked sheet are 1-5208, 
0-9217, and 22-44. The results are in accord with the view that, in 
the polymerisation of isoprene to caoutchouc only one double bond 
is lost per C;H,, the absence of exaltation indicating that there is 
no conjugation between double bonds in the polymeride. The 
following quantities were determined for synthetic ‘* methy]l-rubber ” 
from dimethylbutadiene ; x7} 1-525, d? 0-9292, 27-03. 

J.8. C. 


Classical Dispersion Formula for Monatomic Gases and 
Vapours. K.F. Herzrevp and K. L. Wotr (Ann. Physik, 1925, 
[iv], 76, 567—570).—Corrected tables and data for the paper of 
the above title (see this vol., ii, 182). ie 


Dispersion of Carbon Disulphide in the Ultra-violet. G. 
Bruunat and M. PavuTHENIER (Compt. rend., 1925, 180, 1018—1020; 
cf. A., 1924, ii,713)—Determinations of the refractive index of carbon 
disulphide have been made throughout the visible spectrum and as 
far as 2537 A. in the ultra-violet, with special attention to the neigh- 
bourhood of the absorption band at 3220 A. The results are com- 
pared with the values of absorption previously recorded. ~— 


Magnetic Rotatory Dispersion of Certain Paramagnetic 
Solutions. R. W. Roserts (Phil. Mag., 1925, [vi], 49, 397— 
422).—Aqueous solutions of certain cobalt and nickel salts show 
anomalous rotatory dispersion at their principal absorption 
bands. This is much stronger for cobalt than for nickel solutions. 
The high-frequency electrons in cobalt solutions, as well as in 
potassium ferricyanide, give rise to the negative rotation displayed 
by these salts. The rotatory dispersion in the solutions investigated 
may be calculated from the formula: 6A2/n(n?+-2)=278,,A?/n,.(m.?+-2) 
+ a,/(1—d*A2,), derived from Drude’s molecular current hypothesis, 
by taking into account the electric polarisation of the as 


Structure of Molecules in Relation to their Optical Aniso- 
tropy. I. K. R. Ramanarwan (Proc. Roy. Soc., 1925, A, 
107, 684—693).—The view is maintained that the optical anisotropy 
of molecules is due to the mutual influence of the electric doublets 
induced by the incident light in the constituent atoms (cf. Raman, 
A., 1924, ii, 512). It is assumed that each atom by itself is isotropic. 
Diatomic and triatomic molecules are considered mathematically, 
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and the expressions (1+-4$R)k)/(1—Rpk) and (2R,+R,+31R,R,k/8)/ 
R,k/16) 
(where fy, R,, and R, are atomic refractivities) are deduced for 
the optical anisotropy in the two cases. From the known refract- 
ivity and polarisation of the scattered light in hydrogen, nitrogen, 
and oxygen, the atomic refractivities and distances between the 
‘‘ optical centres ’’ in the molecules are calculated. These distances 
are 1-37 A., 1-90 A., and 1-46 A. for hydrogen, nitrogen, and oxygen, 
respectively, and are consistent with the values of the molecular 
radius calculated from the kinetic theory. For the triatomic gases, 
nitrous oxide, carbon dioxide, and carbon disulphide, the imper- 
fection of polarisation of the transversely scattered light is found by 
calculation to be 14:1%, 108%, and 12-5°% respectively, these 
values being in satisfactory agreement with experiment. L. L. B 


Specific Rotation of Invert-sugar and the Clerget Divisor. 
F. W. ZERBAN (J. Amer. Chem. Soc., 1925, 47, 1104—1111).—From 
a critical survey of recorded data on the specific rotation of invert- 
sugar, the following equation is derived, using Vosburgh’s data for 
levulose (A., 1920, ii, 575), Tollens’ for dextrose (A., 1885, 40), and 
Vosburgh’s rule for the rotation of sugar mixtures: [«]? of invert- 
sugar = —(19-415-+-0-07065c—0-00054c"). The temperature correc- 
tion formula is [«],=[«]?}+(0-283+-0-0014c)(t—20). A value of 
32-95 is obtained from the first equation for the negative constituent 
of the Clerget divisor, using the general factor 0-34657. A redeter- 
mination of the latter gave 0-34615, from which the Clerget constant 
becomes 32-09. F. G. W. 


Configuration of Polyatomic Polar Molecules. II. Mole- 
cules consisting of a Negative Ion and Hydrogen Nuclei. 
F. Hunp (Z. Physik, 1925, 32, 1—18; cf. ibid., 1925, 31, 81).— 
The variation of potential with distance is calculated from the 
position of the bands in the spectra of the halogen hydrides and the 
course of the potential for the ions O’’, 8’’, Se’’, and N’” deduced. 
The following values are obtained for the shape, size, and energy of 
the molecules and ions: distance apart of unlike ions x 108 cm., 
HO’ 1-0, H,O 1-03, H,O° 1-05, HS’ 1-5, H,S 1-5, HCl 1-27, H,Cr 
1-3, H,Cl 1-3; distance apart of like ions x 108 cm., H,O 1-09, 
H,0° 1-11, H,S 1-6, H,Cl° 1-4, H,Cl* 1-4; energy in kg.-cal. for the 
complete separation of one hydrogen nucleus from HO’ 550, H,O 
370, H,;O° 180, HS’ 430, H,S 310, HCl 316, H,Cl° 180. 

E. B. L. 


Theory of Metals. J. Frenxen (Z. Physik, 1924, 29, 214— 
240):—By treating the ‘‘ wandering’’ of valency electrons which 
takes place during the condensation of metal vapours as a self- 
diffusion process, and by evaluating approximately the corresponding 
diffusion constant, an analysis is advanced leading to an expression 
for the mobility of the valency electrons and to the electrical 
conductivity of a metal. The values for the latter quantity and for 
its temperature variation agree in order of magnitude with those 
obtained experimentally. In a similar way, an expression is 


ii. 480 ABSTRACTS OF CHEMICAL PAPERS. 


obtained for the thermal conductivity which is in agreement with 
Wiedemann and Franz’s analysis; it fails, however, to elucidate the 
mechanism of the process. The analysis also lends itself to a 
determination of the tensile strength, compressibility, and grating 
energy. R. W. L. 


Valency of Ruthenium. Ruthenium Tetroxide and 
Ruthenium Halides. O. Rurr and E. Vipic (Z. anorg. Chem., 
1924, 136, 49—61).—Ruthenium tetroxide may be prepared in a 
very pure form by distilling at 40—50° in a current of air an acidified 
solution of the mass obtained by fusing in a silver crucible a mixture 
of 1 part of ruthenium powder, 2 parts of potassium permanganate, 
and 20 parts of potassium hydroxide. The tetroxide condenses in 
a receiver, cooled with ice, in the form of long, golden-yellow needles 
which are readily soluble in water. The solution is unaffected by 
addition of hydrofluoric acid, but is reduced with the evolution of 
the halogen when warmed with the other halogen acids; with 
dilute hydrochloric acid, the tetroxide is reduced rapidly on warming 
to the tetrachloride, which slowly decomposes into trichloride and 
chloride, especially when boiled to expel the chlorine as it forms. 
A similar reaction occurs with hydrobromic acid, but the second 
stage of the reduction (to tribromide) is much more rapid. With 
hydriodic acid, black, insoluble ruthenium tri-iodide is immediately 
formed. All derivatives of ter- and quadri-valent ruthenium are 
converted into the sexavalent form by potassium permanganate 
in alkaline solution; in sulphuric acid solutions, permanganate 
oxidises ruthenium compounds to the tetroxide. A. R. P 


Ruthenium Tetroxide. III. Valency of Ruthenium in 
the Tetroxide. F. Krauss and H. KUKENTHAL (Z. anorg. Chem., 
1924, 136, 62—74; cf. A., 1922, ii, 75)—-When ruthenium tetroxide 
is treated with hydrochloric acid and potassium iodide the iodine 
set free corresponds with a diminution of 5 in the valency of the 
tetroxide. From the reduced solution, many salts of the type 
M’,RuCl; were prepared, as well as ruthenium trihydroxide and 
ruthenium trichloride, thus showing that the metal is tervalent in 
these compounds and therefore octavalent in the tetroxide. Solu- 
tions of potassium ruthenate obtained by fusion liberate three 
equivalents of iodine from acid iodide solutions, and hence ruthenium 
is sexavalent in this compound. Pure ruthenium trihydroxide is 
prepared by heating at 120° in a nitrogen atmosphere the black 
precipitate obtained by addition of alkalis to solutions containing 
the trichloride. The latter has been prepared in a pure state for 
the first time by the interaction of dry ruthenium tetroxide vapour 
and dry hydrogen chloride at 105—115°, as well as by exposing the 
pure trihydroxide to dry hydrogen chloride at 105°. Thus formed, 
the trichloride is a dark violet-brown, deliquescent mass having a 
metallic lustre. A. R. P. 


Higher Valencies of Onium Compounds. W. TSCHELINZEV 
(Bull. Soc. chim., 1925, [iv], 37, 176—181).—The heats of formation 
of ammonium, oxonium, and thionium complexes (with EtO-Mgl) 
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were determined. They are in the order given. Successive 
additions (up to a maximum of three) have lower heats of formation. 
Substituted derivatives were also studied. The order is probably 
determined by the basicity of the central atom. L. J. H. 


Strengths of the Higher Valencies and their Significance 
for Assimilation, Catalysis, and other Chemical Processes. 
W. TscHEeLinzEv (Bull. Soc. chim., 1925, [iv], 37, 181—187).—The 
ease with which a group may be replaced parallels the heat of 
formation; this may be applied to the higher valencies of onium 
compounds. The tendency to form onium compounds progressively 
diminishes in the order: aldehydes, ketones, esters, acids, alcohols, 
ethers. These higher valencies may play an important part in 
assimilation, catalysis, and other chemical processes. A scheme 
representing the formation of hexoic acid from carbon dioxide and 
water by the successive formation of oxonium compounds, rearrange- 
ment, loss of water, and oxidation is put forward. L. J. H. 


Chemical Affinity and Electronic Structure. I. The 
Non-polar Band. Bb. H. Witspon (Phil. Mag., 1925, [vi], 49, 
354—369).—A quantitative theory to explain the facts of chemical 
affinity built up on the basis of the constitution of the atom. In 
order that the free valency orbits of uncombined atoms shall be 
capable of forming a chemical bond, they must have identical or 
harmonically related frequencies. An expression is developed by 
which heats of formation of non-polar compounds can be calculated, 
using only theoretical values for the frequencies of the atoms in 
their ground orbits, and without using arbitrary quantum numbers. 
An insight into the geometrical structure of the molecule is afforded 
by the theory, and its application to the structural relations of 
carbon compounds is considered. C. W. B. 


Chemical Affinity and Electronic Structure. II. The 
Polar Link. B. H. Witspon (Phil. Mag., 1925, [vi], 49, 900— 
911; cf. preceding abstract).—The necessary condition for a stable 
molecular combination is that the frequencies of the valency orbits 
concerned shall be synchronised. If v, and vy represent the fre- 
quencies of the valency electrons of the combining atoms in their 
ground orbits, h(v,—v,) represents a quantum of energy which is 
termed the available energy of accommodation. This energy is 
supposed to be responsible for the changes involved in the transfer 
of a valency electron or electrons from the positive to the negative 
atom, and for the potential energy of valency electrons and “ trunk ” 
in the field of the stripped positive ion. The change in frequency 
of the valency orbits produced under these conditions, multiplied 
by the unit of action, must represent the change in kinetic energy. 
The heat of reaction, which must equal the total energy change, may 
be calculated if the ratio of the kinetic to the total energy in the 
field of the molecule is known. This latter ratio has been calculated 
by Bohr. An analysis of the potential energy change resulting from 
molecular combination shows that two types of quantum jump should 
be possible in that process. In the first, the equatorial quantum 
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number remains unaltered; in the second, it increases by one unit. 
On this basis, two distinct types of polar compound may be expected. 
Experimental results support this, the distinction arranging elements 
into classes which correspond with the A and B sub-groups of the 
periodic table. A comparison of the experimental heats of formation 
of the alkali halides, and those of copper, silver, and mercury, with 
the values calculated by the above theory gives good agreement 
except for hydrogen fluoride and silver fluoride. 


Electrical Meaning of Chemical Affinity. M. Born (Z. 
Elektrochem., 1924, 30, 383—386).—A review of recent work and 
theories. A. R. P. 


Relative Internal Friction. W. Herz and A. WEGNER (Z. 
anorg. Chem., 1925, 144, 85—86).—Whilst absolute internal friction 
always diminishes with rising temperature, the coefficient relative 
to that of water may rise or fall. With formic acid and ethyl and 
allyl alcohols, the relative value first rises to a maximum and then 
falls. 8. 1. L. 


Simple X-Ray Apparatus for the Examination of Powdered 
Crystals by the Seemann-Bohlin Method, giving Higher 
Resolution with Shorter Exposure. H. Lance (Ann. Physik, 
1925, [iv], 76, 455—476).—Full details are given of the construction 
of a steel X-ray tube embodying low cost, high resolution, low power 
consumption, and simplicity of manipulation. Water-cooled 
electrodes are insulated by molybdenum glass from a water-cooled 
steel tube which carries an aluminium foil window, the junctions 
being secured by mercury seals. In conjunction with a camera 
chamber described, an accuracy of 0-05% is attained in lattice 
measurements, whilst the exposure for a 45-kilovolt tube potential 
is reduced to 90—100 milliamp.-minutes. In test measurements 
with this apparatus, the value 4-036-L0-002 A. was obtained for the 
aluminium lattice constant, and for the difference in the K, doublet 
of copper, 0-00385-0-00005 A. &. 


X-Ray Spectroscopic Examination of some Alloys by the 
Seemann-Bohlin Method. H. Lange (Ann. Physik, 1925, 
[iv], 76, 476—492).—Errors in measurements by the apparatus 
previously described (cf. preceding abstract) are discussed. These 
arise from errors in plate reading, the influence of the breadth of 
the slit on that of the lines, and from the existence of inhomogeneity, 
or predominance of crystals of a particular composition, in a mixed 
crystal specimen. Diffuse lines arising from such inhomogeneity 
may be improved by heat treatment of the specimen. The lattice 
constants were determined for various alloys in the systems copper- 
nickel and copper-gold. Kirchner’s results (¢bid., 1922, 69, 59) for 
the latter system are confirmed. Except for slight deviations 
attributable to the inhomogeneity of the alloy specimens, the lattice 
constants in each case are linear functions of the molar percentage 
composition of the alloys, in agreement with Vegard’s rule. 

Measurements were made of the lattice constants of duralumin 
during the process of hardening. This phenomenon is shown to 
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be accompanied by the development of a second lattice in the crystal, 
with a constant slightly greater than the first. This behaviour is 
in agreement with the theory of Konno (Sci. Rep. Téhoku Imp. Univ., 
1922, 11, 269) that the hardening is due to the reciprocal action 
of the compounds Mg,Si and Al,Cu with the aluminium. According 
to this theory, the hardening accompanies the partial separation of 
Mg,Si from a solution of Al,Cu in aluminium. On the other hand, 
the theory of Fraenkel and Scheuer (Naturwiss., 1924, 13, 145) does 
not account for the appearance of this second lattice. F. G.T. 


Application of X-Ray Diffraction to the Determination of 
the Transformation Temperature of Thallium. G. ASAHARA 
(Sci. Papers, Inst. Phys. Chem. Res., 1924, 2, 125—137).—Earlier 
work (Nishikawa and Asahara, Physical Rev., 1920, [ii], 15, 38) 
showed that the transformation of «- into 6-thallium was accompanied 
by an abrupt change in the X-ray pattern. The transformation 
temperature measured in this way had the mean value 227°. Various 
investigators have reported values between 225° and 238°, based on 
thermal analysis. A new method has been devised whereby a 
series of photographs is obtained as the metal is heated through 
the transformation temperature and cooled. The value 231-9° was 
obtained on heating and 230-7° on var. The metal used contained 
99-74% Tl (0-11% Al, 0-14% Ca, 0-13% Mg), and 231-3° is given as 
the ienelermetion temperature. R. A. M. 


Focussing Method in Crystal Powder Analysis by X-Rays. 
J. BRENTANO (Proc. Physical Soc., 1925, 37, 184—193).—The locus 
of all powder particles from which X-rays from a point source are 
reflected to a definite point is a toroid surface. Since in practice a 
plane surface coated with powder is used, sharply-defined spectral 
lines can only be obtained within a small angular region, such that 
sin «/sin 8=a/b, where a is the distance source to powder, 6 the 
distance powder to film, and « and § are the glancing angles of 
incidence and emergence with respect to the powdered surface. 
The extreme angular broadening w, of any spectral line due to the 
substitution of a flat plane for a toroid is expressed by w.=0-25c? cot 8, 
where ¢ is the angular width of the incident beam. Atthe same time, 
since for a given position of the powdered surface only one point 
on the film corresponds with correct definition, the lines will broaden 
unless the film is screened off save for this one point. The angular 
broadening thus effected is given by »,=[a/2(a+6)]ey cot 8, where 
7 is the angular stretch of film exposed. A spectrometer designed to 
minimise these errors and a hot-cathode X-ray tube giving only 
the Ka and Ka’ copper rays are described. The (100) spacing of 
nickel oxide is thus found to be 4-172 A. W. A.C. 


Theory of the Width of the Modified Spectrum Lines in the 
Compton Effect. G. E. M. Jauncry (Phil. Mag., 1925, [vi], 
49, 427—433).—The increase in width of modified spectrum lines, 
in excess of that accounted for by the change in direction of the 


rays, is given by the formula 5A*=4A, sin 2h/mcd,. Calculated 
and observed values agree for the scattering of molybdenum Ka rays 
18—2 
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by the Z electrons of carbon. For aluminium the calculated values 
are too great. The formula only seems applicable for small values 
of the binding energy of the electron. C. W. B. 


Structure of Solid Nitrous Oxide and Carbon Dioxide. 
J. DE SmMept and W. M. Kerssom (Proc. K. Akad. Wetensch. Amster- 
dam, 1924, 27, 839—846).—A method has been worked out for 
obtaining the X-ray spectra of solidified gases at low temperatures, 
by means of which the structures of nitrous oxide and carbon 
dioxide are compared. Nitrous oxide crystallises cubically (a= 
5-72 A.), the distance between the neighbouring nitrogen and oxygen 
atoms being 1:15 A. Assuming 4 mols. in the unit cube, the 
calculated density is 1-55, whereas at the m. p. the liquid has 
d 1-299. Carbon dioxide also crystallises in the cubic system, 
with (a=5-63 A.), and the distance between a carbon and an 
oxygen atom is 1-05 A.; the calculated d is 1-63, which agrees with 
the value found by Dewar at the temperature of liquid ?_ ‘ 


Crystal Structure of Magnesium Fluoride. H. E. BuckLry 
and W. 8. Vernon (Phil. Mag., 1925, [vi], 49, 945—951).—The 
substance was examined in powdered form by the copper K, 
radiation. It crystallises on a structure possessing the symmetry 

4 The unit cell is a tetragonal prism with a=4-660 A., c= 
3-078 A., and a:c=1: 0-660. The distance of closest approach of 
magnesium to fluorine is 2-07 A., which agrees with the value 


2-08 A. calculated from Bragg’s radii. ¥. &. F. 


Crystal Structure of Mercuric Sulphide. II. N.H. Ko.x- 
MEIJER, J. M. Bisvoet, and A. Karssen (Proc. K. Akad. Wetensch. 
Amsterdam, 1924, 27, 847—850).—The striking agreement be- 
tween the Debye-Scherrer photograms of the cubical (black) 
and trigonal (red) mercuric sulphide is caused by the complete 
equality of their dimensions in the octahedral or basis plane. The 
difference between the two modifications consists only in the manner 
in which these planes are piled up, at least as regards the arrange- 
ment of the centres of the particles. None of the different modi- 
fications, including $’-HgS, mentioned by Allen and Crenshaw, 
were found by X-ray analysis to contain crystals different from 
those of the ordinary black and red forms. L. L. B. 


Two Crystal Forms of Zinc Hydroxide. R. Fricke (Z. 
anorg. Chem., 1924, 136, 48).—The thin needles of zinc hydroxide 
prepared by Goudriaan’s method (A., 1920, ii, 113) from zinc 
sulphate are metastable; when kept in contact with the mother- 
liquor for some time, they slowly change into the short, thick, 
apparently rhombic crystals described by Fricke and Ahrndts (A., 
1924, ii, 681). A. R. P. 


Orthorhombic Space Group Criteria and their Application 
to Aragonite. R. W. G. Wycxorr (Amer. J. Sci., 1925, [v], 9, 
145—175).—Spectrum and Laue photographic data for aragonite 
are recorded. It is shown that the space group must be 2D:-16 if 
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aragonite possesses holohedral symmetry. The nature of this group 
is briefly discussed. 


Crystal Structure of Barite. L. Pautine and P. H. Emmett 
(J. Amer. Chem. Soc., 1925, 47, 1026—1030).—The crystal unit of 
orthorhombic barite contains 4 mols. and has d4)—8-846 A., 
dy19=5'430 A., and dyy;=7:10 A. The crystal belongs to the space 

oup V8; its structure is based on the simple orthorhombic 
lattice T,. The two parameters determining the exact positions of 
the barium atoms were not evaluated. S. 


Space Group of Barite (BaSO,). R. W. G. Wyckorr and 
H. E. Merwin (Amer. J. Sci., 1925, [v], 9, 286—295).—Laue and 
spectrum photographs were taken with plates of barytes cut parallel 
to (010) and (001). For the spectrum photographs the plate was 
rotated to and fro through 25° about a crystallographic axis. The 
results agree with a unit cell containing 4 mols. of BaSQ, 
and of dimensions a=8-89, b=5-45, c—7-17 A., corresponding with 
the axial ratio a : b : c=1-633: 1: 1-316. The symmetry is ortho- 


rhombic holohedral, the lattice [,, and the space-group 2-16. 
L. J. S. 


Space Group of Diopside. R. W. G. Wycxkorr and H. E. 
Merwin (Amer. J. Sci., 1925, [v], 9, 379—394).—From the X-ray 
spectra given by the rotating crystal and the Laue photographs, 
the dimensions of the unit cell of diopside containing 4 mols. 
CaMg(SiO,), are deduced as X=5-24, Y=9-71, Z=8-89 A. (Here 
the usual orientation is changed; X=—c, Y=a, Z=b; 2=74° 10’.) 
The lattice is I’,, and the space-group 2C7i-6. L. J. 8. 


Influence of X-Rays on the Crystallisation of Bismuth. 
E. Aprnouri (Atti R. Accad. Lincei, 1925, [vi], 1, 382—386).— 
X-Rays exert on the arrangement of bismuth during solidification 
an effect similar to, but distinct from, a debasing effect, and varying 
in nature with the hardness of the rays used. se A 


Calculation with Pole-systems: Crystal Groups and 
Crystal Dynamics. E. Wartscn (Ann. Physik, 1925, [iv], 76, 
534—560).—Mathematical. F. G. T. 


Connexion between Thermo-electric Power and Space 
Lattice for Pure Iron. A. Goetz (Physikal. Z., 1925, 26, 260— 
264; cf. this vol., ii, 187)—The change from @- to y-iron at the 
A3 point is accompanied by a change from the space-centred cubic 
lattice to the surface-centred cube, together with a great decrease 
in dE /dT (Richardson equation). This ratio increases in the y to 
5 transformation. The space-centred lattice is thermo-electrically 
positive with respect to the other form. ZF is proportional to the 
capacity of the negative component for absorbing electrons, which 
itself depends on the crystal structure. In spite of its greater 
density, y-iron has a smaller capacity for holding eleetrons than 
the 8-modification. The author considers the thermo-electric pro- 
cesses to be governed by the atomic force-fields. Each atom has 
its own sphere of force, and between atoms there is a free space 
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where these are small. The free space determines the power of 
retaining electrons and the thermo-electric properties. 

It is assumed that the radius of the force-field is half the smallest 
distance between atoms in the lattice. This leads to the con- 
clusion that this distance does not change at the transformation 
point. The assumption is justified within the limits of error by 
experiment on the thermo-electric power near the transformation 
point. Moreover, the behaviour of iron under dilatation and com- 
pression, together with the trifling change in the temperature— 
resistance curve at this point, can all be harmonised with the 
conception. The iron crystal lattice which is capable (in the 
thermo-electric sense) of retaining most electrons, possesses (in the 
sense of the Richardson equation) the largest number of free 
electrons. R. A. M. 


Physical Properties of Nacreous Sulphur. H. WHITAKER 
(J. Physical Chem., 1925, 29, 399—405).—When sulphur condenses 
on a glass plate in droplets it is found that these droplets gradually 
assume various crystalline structures. Nacreous sulphur forms six- 
sided plates having the three pairs of opposite sides parallel. The 
colours shown by these plates are due to interference. The plates 
gradually disintegrate on ageing, probably into the more stable 
octahedral variety. M. B. D. 


Structure of Quenched Carbon Steels. B. D. ENLUND 
(J. Iron and Steel Inst., May, 1925 [Advance proof]; 10 pages).— 
The structure of quenched carbon steels as ascertained from measure- 
ment of changes in electrical resistivity and specific volume with 
annealing temperature is described. The results confirm the view 
that martensite is transformed into troostite at 100—200° and also 
that austenite, retained after quenching, is decomposed at about 
260°. In this way, it may be shown that even low-carbon steels 
contain some untransformed y-iron after quenching. [Cf. B., 
1925, 404.] M. E. N. 


Artificial Magnetic Anisotropy of Nickel. Phenomena 
of Large Discontinuities. R. Forrer (Compt. rend., 1925, 
180, 1253—1255).—Nickel can be obtained in a state showing 
new magnetic properties. Barkhausen amplified the currents 
induced by progressive magnetisation of a substance and found 
discontinuities. Van der Pol found 6500 discontinuities using a 
sample of iron, and 5000 with ferro-nickel. He further found that 
discontinuities could be observed with nickel even without amplific- 
ation. This is confirmed for ordinary nickel wire, but if the same wire 
is drawn out the magnetisation discontinuities disappear. If this 
drawn specimen is wound round a cylinder, the phenomenon reappears 
in an intensified form. The cycles have been studied by means of 
a magnetometer under different field limits. With nickel stretched 
almost to breaking point, the cycle is wide and regular. When the 
same wire is wound round a cylinder, the results indicate sudden 
irregularities comparable in magnitude with the total magnetisation. 
This sudden increase in magnetisation occurs in spite of the gradual 
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decrease in the field under the experimental conditions. The 
property persists over long periods of time. Heating for a few 
seconds above 1000° causes the cycles observed to revert to those 
ordinarily found. Heating at 500° does not effect the reversion, 
whilst heating at temperatures between 500° and 700° causes 
progressive diminution in the discontinuities. About 720° the 
crystalline lattice probably undergoes rearrangement. R. A. M. 


Temper-brittleness of Steels: Susceptibility to Temper- 
brittleness in Relation of Chemical Composition. R. H. 
Greaves and J. A. Jones (J. Iron and Steel Inst., May, 1925 
[Advance proof]; 25 pages).—Phosphorus and manganese increase 
the susceptibility to a marked extent, silicon and vanadium have 
only a slight effect, and tungsten has practically none. Molybdenum 
has a very pronounced reducing effect. Temper-brittleness in 
certain steels may be overcome by cooling in water, or preferably 
in oil, or by cooling in water to 400° and then air-cooling. [Cf. 
B., 1925, 405.] M. E. N. 


Anhysteretic Magnetostrictive Effects in Iron, Nickel, and 
Cobalt. P. McCorK iE (Physical Rev., 1925, [ii], 25, 541—549). 


Effect of a Superposed Alternating Field on Apparent 
Magnetic Permeability and Hysteresis Loss. T. SPOONER 
(Physical Rev., 1925, [ii], 25, 527—540). 


Modified Reflexion in Metallography. J. CzocHRALSKI 
(Z. anorg. Chem., 1925, 144, 131—141).—The reflexion of light 
from the etched surface of a metal is governed by the degree of 
attack of the etching agent, which varies with the inclination of the 
exposed crystal faces to the crystal axes. The directions of maxi- 
mum reflexion, which may be determined experimentally, suffice 
to fix the orientation of the crystal, and hence are of assistance in 
the examination of the structure of a metal or alloy. Methods of 
arriving at these directions are described. 8. I. L. 


Thermal Expansion of Binary Mixed Crystal Systems. 
C. H. Jonansson (Ann. Physik, 1925, [iv], 76, 445—454).—Measure- 
ments have been made by the double-mirror dilatometer (this vol., 
ii, 27) of the expansion coefficients at a series of temperatures 
between 35° and —180° of the systems silver-gold, copper-nickel, 
gold—palladium, silver-palladium, copper—palladium, and copper- 
gold. The coefficients for all mixtures are less than those calculated 
by the simple mixture rule. The deviations are attributed to 
distortion of the atomic lattices owing to differences of atomic 
volume and of atomic force-field between the pairs of components. 
The magnitude of the maximum deviation runs parallel with the 
difference of atomic volume of the components. Since the well- 
developed peaks which characterise the diagrams of the electrical 
properties of the systems copper—palladium and copper-silver do 
not occur in the above curves, these properties are not related. 

@. 
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Plastic Extension and Fracture of Aluminium Crystals. 
G. I. Taytor and C. F. Exam (Proc. Roy. Soc., 1925, A, 108, 28— 
51).—A physical and mathematical paper in which the distortion 
and fracture of crystals are considered and a theory of fracture is 
outlined. J. 8. C. 


Martensite and Troostite. J. H. WuHeatiey (J. Iron and 
Steel Inst., May, 1925 [Advance proof]; 24 pages).—A considera- 
tion of the origin of the different forms of martensite and troostite 
and their behaviour on tempering as ascertained from a micro- 
scopical examination of the quenched specimens. The different 
types of martensite and troostite are described in detail and the 
formation of martensite is discussed. [Cf. B., 1925, 404.] — 


Increase in Strength of Single Crystals by Alloying and 
Cold-drawing. P. Rosspaup and E. Scumip (Z. Physik, 1925, 
32, 197—225).—The rigidity of metallic crystals is expressed 
quantitatively by the shearing force in the plane of slip which is 
necessary to produce plastic change of shape. The critical value 
is independent of such force as may be perpendicular to the plane ; 
for zinc containing 0-03°% of cadmium at the ordinary temperature 
itis 94g./mm.? Single crystals of zinc containing 0-53% of cadmium 
show 9 times the strength, with 1-03% of cadmium 12-2 times; 
extrapolating for pure zinc the value 40 g./mm.? is obtained. Zinc 
containing more than 0-1°%, of tin solidifies with inclusions of zinc— 
tin eutectic; with 0-5% of this eutectic the strength is 3 times that 
of the crystal free from tin. The increase of strength produced by 
cold-drawing the zinc-cadmium crystals rises with increase of the 


cadmium content. Photomicrographs are reproduced. 
E. B. L. 


Metal Crystals. III. Thermal Expansion of Zinc and 
Cadmium. E. Griineisen and E. Gorns (Z. Physik, 1924, 
29, 141—156).—Henning’s expansion apparatus has been modified 
for determinations at temperatures in the neighbourhood of that of 
liquid hydrogen. The mean coefficients of expansion parallel to and 
perpendicular to the hexagonal axis have been determined over the 
range +100° to —253° for single crystals of cadmium and zinc 
having axes approximately perpendicular to the hexagonal axis. 
The values observed for the two directions are not identical; their 
temperature variation is extraordinary and has considerable bearing 
on the theory of the solid state. An analysis is developed on the 
basis of the theories of Bérn and Debye which leads to values of the 
expansion coefficients agreeing well with the values obtained 
experimentally. R. W. L. 


Heat of Formation of Calcium Hypochlorite. B. NeEuMANN 
and G. Mutter (Z. angew. Chem., 1925, 38, 193—195).—The heat 
evolved in the chlorination of calcium hydroxide moistened with 
4% excess water is 100-1 cal. per g. of lime, or 247-5 cal. per g. of 
chlorine. More or less water yields an inferior product. Perfectly 
dry chlorine and lime will not react. S. &. T. 
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X-Ray Study of Fatty. Acids and Dibasic Acids. J. J. 
TritLat (Compt. rend., 1925, 180, 1329—1332; cf. this vol., ii, 
195).—The orientation of fatty acid molecules on glass is very 
regular if a small quantity of alcoholic solution is allowed to evapor- 
ate. The invisible films give clear X-ray spectra corresponding 
with the length of the side-chain, and diffuse effects due to thicker, 
uneven layers of crystals are eliminated. The maximum distances 
for the fatty acids are: stearic 39-1 A., palmitic 35-13, myristic, 
31-14, lauric 27-24, decoic 23-30, hexoic 19-30. Thus Ad for 
C,42—C, is 3-94 (mean). A supposed C,, acid gave two series 
corresponding with a mixture of stearic (C,,) and palmitic (C,,) 
acids, an interesting analytical application. Thin layers of fused 
dibasic acids were prepared on glass. The spectra, although feeble, 
are similar. Succinic acid, maximum distance 4-5 A.;_ adipic, 
7-0; suberic, 9-3; sebacic, 11-4; Ad for C,.2.—C,=2:3A. Two 
acids with odd numbers of carbon atoms were examined, pimelic 
(C,) and azelaic (C,), with distances of 7-6 and 9-6 A., respectively, 
A\=2-0. The length of side-chain for an acid with an odd number 
of carbon atoms is not midway between the two acids with even 
numbers on either side. Neither are the melting points midway. 
Thus the CH, groups in a chain are not evenly spaced. The 
distance between and is smaller than that between C,, 
and C2, R. A. M. 


Tensimetric Determination of Molecular Weight with 
Liquid Ammonia as Solvent. A. Stock and E. Pontanp (Ber., 
1925, 58, [B], 657—661).—The apparatus consists of two tubes one 
of which contains liquid ammonia, whereas the other is provided 
with an electro-magnetically operated stirrer and contains the 
solution of the substance under investigation in liquid ammonia. 
The tubes are connected with the two arms of a differential mercury 
gauge and, by means of mercury valves, to the vacuum apparatus. 
The molecular weight (M) is calculated from the formula M= 
17Sp/LAp, in which S and L are the weights of solute and solvent, 
pand Ap the vapour tension of the solvent and the difference between 
the vapour tensions of solvent and solution, respectively. 

The additive compound of diborane and ammonia (cf. A., 1923, 
ii, 408) contains the simple molecule B,H, in the solution. 

H. W. 


Variation of the Molecular Condensation of Tin with 
Temperature. <A. Jountaux (Bull. Soc. chim., 1925, [iv], 37, 
67—84).—The molecular weight of tin is calculated for various 
temperatures, from its boiling point, heat of vaporisation, and 
Trouton’s rule; from cryoscopic measurements in various metals 
and in iodine; from vapour-pressure measurements of its amalgams ; 
and from surface tension measurements of the liquid. The molecule 
is approximately triatomic at 100°, the mean molecular weight 
decreases linearly with temperature until the molecules are monatomic 
at about 620° and then remains constant until the b. p., 2270°. 
Some anomalous cryoscopic results are considered. L. J. H. 

18* 
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Explosion Potential in Carbon Dioxide at High Pressures. 
C. E. Guyr, P. Mercrer, and J.-J. (Compt. rend., 1925, 
180, 1251—1253).—Summary of data. R. A. M. 


Thomson Effect in Copper, Iron, and Carbon Steels. J. 
Youne (Proc. Physical Soc., 1925, 27, 145—157).—Measurements 
over a range of 40—300° in annealed wires show that (o7.—o¢u)/T, 
where o is the Thomson effect coefficient, and d?H/dT, where E 
is the thermo-electric difference of potential, when respectively 
plotted against temperature give parallel curves (theory requiring 
congruence) both of which have a minimum at 180°. The Thomson 
effect in steel wires increases with their carbon content and passes 
through a minimum value near 250°. Differerit quantitative 
results are obtained according as the current is sent along or against 
the temperature gradient; this is ascribed to structural asymmetry 
due to the direction in which the wire was drawn through the die. 

W. A. C. 


Allotropy of Mecuric Iodide. C. Bokuorst and H. 
VAN DER ZEE (Bull. Soc. chim., 1925, [iv], 37, 153—157).—Polemical 
against Damiens (ibid., 1924, [iv], 35, 87). L. J. Ht. 


Allotropy of Mecuric Iodide. A. Damrens (Bull. Soc. chim., 
1925, [iv], 37, 157—-162).—Polemical against Bokhorst and van der 
Zee (cf. preceding abstract). L. J. H. 


Calorimetric Researches. VIII. The Paraffin Oil 
Method : an Aid in the Determination of the Heats of Com- 
bustion of Difficultly Combustible and Hygroscopic Sub- 
stances. P. E. VerKxape, J. Coops, and H. Hartman (Rec. trav. 
chim., 1925, 44, 206—216).—The technique of the combustion of 
organic substances in the calorimetric bomb is described in detail 
and discussed. Methods of ignition with or without such auxiliary 
substances as naphthalene are sometimes unsatisfactory, but 
success is always attained when a porous pellet of the substance is 
drenched with paraffin oil, and the results are accurate in spite of 
the use of a relatively large proportion of auxiliary substance of high 
heat of combustion. Comparative determinations are recorded by 
this and other methods for a number of compounds. The difficult 
cases which have been successfully dealt with include substances of 
low heat of combustion, substances of high melting point, substances 
which form voluminous masses of crystals, and hygroscopic sub- 
stances. The following heats of combustion are recorded : i-tartaric 
acid 1845-8, d-N-benzyltartrimide 5602, tetraethylsuccinic anhydride 
7639, s.-N-diethyl-i-tartramide 5219-5, trans-1:2: 3: 4-tetra- 
hydronaphthalene-2 : 3-dibenzoate 7521-5, acetone compound of 
hydrobenzoin 8434, anhydrous oxalic acid 678-0, ammonium 
hydrogen d-tartrate 2050-6, isophthalic acid 4629-5, d-N-phenyl- 
tartrimide 5245-7, s.-diphenylsuccinic acid 6691-8, r-diethylsuccinic 
anhydride 6375-8 cal./g. G. M. B. 


Physical Properties of Nitro Derivatives. L. DESVERGNES 
(Mon. Sci., 1925, 15, 73—78).—p-Chloronitrobenzene obtained by 
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purification of the technical product has m. p. 83-19° (literature, 
83°); its solubility in water at 17° is 0-0028; at 50°, 0-0125; at 
100°, 00153. 1-Chloro-2 : 4-dinitrobenzene has m. p. 50-08° to 
50-12° (Post and Naumann give 50°; Ullmann, 51°; Wiirtz, 53°). 
It is stated in the literature to be insoluble in water, but at 15° 
the solubility was found to be 0-008, at 50° 0-041, at 100° 0-159. 
The solution of chloro-2 : 4-dinitrobenzene is brown and after some 
time a violet-black substance, m. p. 170°, separates (cf. Vongerichten, 
A., 1900, i, 51). Alkalis convert the substance into pyridine dinitro- 
phenate (deep red) (cf. Spiegel, A., 1900, i, 51) from the alcoholic 
solution of which 2: 4-dinitrophenol is precipitated by hydro- 
chloric acid. 1-Chloro-2 : 4 : 6-trinitrobenzene, pale straw-coloured 
crystals when pure, has m. p. 81-64—81-67° (literature gives 83°). 
Its solubility in water (g. substance per 100 g. water) is 0-0178 at 15°, 
0-053 at 50°, 0-346 at 100° (literature states insoluble in water). 
Some hydrolysis takes place with water, yielding picric acid, 
particularly at 100°. 1-Chloro-2 : 4: 6-trinitrobenzene gives an 
intense black coloration with pyridine in the cold. Evaporation 
of the solution leaves an amorphous substance from which hot 
benzene extracts picric acid; the residue on treatment with cold 
chloroform yields a yellowish-orange, crystalline substance, the 
alcoholic solution of which gives ruby-red crystals, m. p. 129— 
130°, the composition of which appears to correspond with the 
formula 2C,H,(OH)(NO,)3,5C,;H;N. The undissolved reddish, 
amorphous residue softens at 100°. The solubilities of the sub- 
stances in several organic solvents have been determined. A. C. 


Thermal Data on Organic Compounds. I. Heat 
Capacities and Free Energies of Methyl, Ethyl, and n-Butyl 
Alcohols. G. S. Parks (J. Amer. Chem. Soc., 1925, 47, 338— 
345).—From thermal measurements extending to very low temper- 
atures the specific heats of the crystalline and liquid forms of methyl, 
ethyl, and n-butyl alcohols were measured and also their heats of 
fusion. Methyl alcohol has two crystalline forms with a transition 
point at 161-1° Abs., the second form melting at 175-3° Abs., the 
heat of fusion being 23-7 cal./g. The heats of fusion of ethyl and 
n-butyl alcohols are respectively 25-76 and 29-93 cal./g. Using 
the third law of thermodynamics and the formula of Lewis and 
Gibson (A., 1920, ii, 585), up to 90° Abs. the entropies per mol. 
at 298° are 32-6, 42-3, and 60-2 and the free energies of formation 
are —44500, —44000, and —44100 cal. The entropy of super- 
cooled ethyl alcohol exceeds that of the crystalline form by 3-7 
units per mol. at 87° Abs. L. J. H. 


Ratio of Specific Heats for Liquids. F. A. Scuuuze (Physikal. 
Z., 1925, 26, 153—155).—The values of C,—C,, and C,/C, for 37 
unassociated and for 16 associated liquids are tabulated. The 
difference between the molar heat capacities at constant pressure 
and constant volume lies between 10 and 11 for all unassociated 
liquids. For associated liquids the value is considerably lower. 

G. 
18*—2 
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Specific Heats and Latent Heats of Fusion of Ice and of 
Several Organic Compounds. O. Maass and L. J. WALDBAUER 
(J. Amer. Chem. Soc., 1925, 47, 1—9).—An apparatus is described for 
measuring the heat capacity of substances between 16-5° and various 
temperatures ranging from —180° to 0°. From this the specific 
heat is calculated and the latent heat of fusion if the solid melts 
below 16-5°. The specific heat of ice may be represented by 
c=0-485-+ The latent heats of fusion of 
water, benzene, acetone, and methyl alcohol are 79-42, 30-56, 19-60, 
and 16-40, respectively. Where the specific heat of a compound 
varies greatly with the temperature the atomic heat is a highly 
constitutive property. L. J. H. 


Trouton’s Ratio at the Absolute Zero. N. PeERRAKIS (Compt. 
rend., 1925, 180, 579—580; cf. ibid., 1924, 179, 562).—As the tem- 
perature falls, Trouton’s ratio varies according to an exponential 
function of the temperature and tends to a limiting value, at the 
absolute zero, equal to 1-5R, the specific heat at constant volume of 
a monatomic gas. G. M. B. 


Heats of Formation of Phenol-Water Solutions at 75’. 
J. B. Ferauson and W. B. Hore (Trans. Roy. Soc. Canada, 1924, 
[iii], 18, ILI, 121)—The maximum heat effect occurs at approx- 
imately 61° phenol by weight and is 5-0 cal./g. of solution (heat 
absorbed). J. S.C. 


Cooling of Hot Bodies in Gases and Liquids. R. SEELIGER 
(Physikal. Z., 1925, 26, 282—295).—A review and bibliography of 
the hydrodynamic and gas film theories of cooling. 7 a 2 


Temperature—Entropy Diagrams for Nitrogen and Oxygen. 
W. H. Ropesvusu, J. W. ANDREWS, and J. B. Taytor (J. Amer. 
Chem. Soc., 1925, 47, 313—319).—A method of determining the heat 
content of superheated liquids depending on the proportion 
vaporised on adiabatic expansion is described and applied to 
nitrogen and oxygen. The temperature-entropy diagrams are 
given for these elements, as liquids under their own vapour pressure, 
from the boiling to the critical points. L. J. H. 


Entropies of the Vapours of Zinc and Lead. W. H. Rope- 
BUSH and A. L. Dixon (J. Amer. Chem. Soc., 1925, 47, 1036—1043). 
—The vapour pressure of zinc, measured by the method described 
previously (A., 1923, ii, 738), is expressed by the relation : log p(mm.) 
= — 6967 /T—2-162 log 7'+2-298 x 10!7'+15-1817, which also in- 
cludes Braune’s figures (A., 1920, ii, 491). The measurements for 
lead, which entailed some experimental difficulty, are given by the 
following equations, which include Egerton’s results (Phil. Maq., 
1917, [vi], 33, 33) : log p(mm.)=—9854/7'+-7-822 between 900° and 
1600° Abs., and log p(mm.)=— 10100/7'—0-65 log T'+-10-05 between 
600° and 900° Abs. The entropies of the vapours calculated by 
means of these equations agree with the values predicted by Tetrode 
(Ann. Physik, 1912, [iv], 38, 434). ie ae 
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Specific Gravity of Solid Binary Compounds. U. PanicHi 
(Atti R. Accad. Lincei, 1924, [v], 33, 572—579).—With minerals 
(cf. this vol., ii, 64) and a number of solid binary compounds 
examined, as the ratio of the atomic volume to the valency of the 
element combined with the non-metal decreases, the excess of the 
calculated density (loc. cit.) over the actual density tends first to 
assume maximum positive values and then to diminish gradually. 


Vapour-pressure Curves of Salts. R. Lorenz and W. Herz 
(Z. anorg. Chem., 1925, 143, 336—342).—Lorenz (A., 1924, ii, 
654) has shown that the constant g in Diihring’s vapour-pressure 
formula (7',—7',)/(@,.—6,)=q is in many cases equal to 7';/6,. 
Values of g and of 7/6, have now been evaluated for a con- 
siderable number of halides for which vapour-pressure data are 
available, water and hexane being used as reference substances. 
The value of q is reasonably constant over a range of temperatures ; 
the agreement between q and 7',/@, is less good, but is considered as 
close as could be expected for substances so different in character 
as halides and water or hexane. Tantalum fluoride is an exception, 
q not being constant, whereas cuprous chloride, bromide, and iodide 
and thallium fluoride give constant values for g, but much lower or 
higher values for 7’, /6,. A. G. 


Partial Pressure of Water Out of Aqueous Solutions of 
Sulphuric Acid. C. H. GREENEWatT (Ind. Eng. Chem., 1925, 
17, 522—523).—A series of curves showing vapour pressures plotted 
against concentrations for even temperatures was prepared, and 
from these curves others correlating log p with 1/7 were plotted. 
The parameters for the equations of these curves are given in a 
table. [Cf. B., July 3rd.] D. G. H. 


Germanium. VIII. Physical Properties of Monogermane. 
R. B. Corey and A. W. LAuBENGAYER [with L. M. Dennis] (J. Amer. 
Chem. Soc., 1925, 47, 112—117).—One litre of monogermane, 
GeH,, under standard conditions weighs 3-420 g. (theoretical 3-416), 
the composition being confirmed by analysis; m. p. —165°, 
b. p. —90°, d at —142° 1-523. It decomposes into its elements at 
280—285°. The vapour pressures from —145° to —90° are given. 
The results differ from those of Schenck (A., 1922, ii, 855), but are 
probably more trustworthy since the log P-1/T' curve is linear. 


J. H. 


Saturation Pressure of Mercury up to 2000 kg./cm.” F. 
BERNHARDT (Physikal. Z., 1925, 26, 265—275).—The saturation 
pressure of mercury was measured up to a temperature of 1435° 
and a pressure of 2020 kg./em.2 For low pressures, an electrically 
heated glass capillary tube was used. For higher pressures and 
temperatures, a Des Coudres bomb with a quartz window was 
employed. For the highest pressures, the window was omitted. 
In the latter case, the mercury was contained in a quartz vessel, 
and the boiling point determined by changes of resistance of a mercury 
thread in a capillary tube forming part of the quartz vessel. An 
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investigation of the strengths of glass capillary tubes showed that 
at equal temperatures the strength of ordinary Jena glass is greater 
than that of hard glass. The saturation pressures at temperatures 
up to 850° are slightly less than those found by Cailletet. The 
following pressures, in kg./cem.*, are typical of higher temperatures : 
1000°, 260; 1100°, 425; 1200°, 665; 1300°, 1025; 1400°, 1600; 
1435°, 2020. The Hertz-Knudsen formula holds satisfactorily up 
to 1000°. The author’s values are consistently higher than those 
calculated from the density measurements of Bender (A., 1915, ii, 
673). Taking Bender’s value of 1650° as the critical temperature of 
mercury, extrapolation gives a critical pressure of 3000—3500 
kg./em.? ¥. G. T. 


Vapour Pressures of Solid and Liquid Benzophenone 
between 0° and 48°. M. Vormer and P. Kircuorr (Z. physikal. 
-Chem., 1925, 115, 233—-238).—The vapour pressures of the equili- 
brium forms were determined by a modification of Knudsen’s 
method (Ann. Physik, 1909, [iv], 29, 179); the apparatus employed 
is described. The vapour pressures of super-cooled liquid benzo- 
phenone were obtained by the method of Volmer and Estermann 
(A., 1922, ii, 193). The measured value of the vapour pressure of 
solid benzophenone at 40° is about 11% too low; this error, however, 
probably decreases at lower temperatures. L. F. G. 


Vapour Pressures and Boiling Points of Mono- and Di- 
methylanilines and Mono- and Di-ethylanilines. 0. A. 
NeEtson and H. Watzs (J. Amer. Chem. Soc., 1925, 47, 867—872).— 
The vapour pressures of mono- and di- methylanilines and mono- 
and di-ethylanilines were measured at 5° intervals from 40° to 220°. 
The latent heats Z and vapour pressures P at various temperatures 
T are given by the following equations : monomethylaniline, b. p. 
195-70°/760 mm., L=17369-0—12-9337; log P=28-1580— 
(3706-4 /7')—6-504 log 7’; dimethylaniline, b. p. 193-50°/760 mm., 
L=12953-0—4-62T; log log 7’; 
monoethylaniline, b. p. 204-72°/760 mm., L=13248-0—3-97'; 
log P=14-1910—(2892-9/T) —1-9613 log 7’; diethylaniline, b. 
216-27°/760 mm., DL=1412-6—5-3081T ; log P= 16-40076— 3/ 
T)—2-6693 log . F. G. W. 


Temperatures of Corresponding Densities. W. HEeErRz 
(Z. anorg. Chem., 1925, 144, 40—44).—The ratios of the temperatures 
at which the density of a fluid is a definite fraction of the critical 
density, to the critical temperatures, have been calculated for a 

at number of fluids, both temperatures being absolute. The 
ratio 7'/T',, T’ being the temperature at which the density is one-half 
of the critical density, is very close to 0-978, the maximum divergence 
in 39 cases being only about 1°; for lower ratios of the density, the 
divergence increases, the ratio being 0-830 with a maximum diver- 
gence of 6% for one-tenth of the critical density, and 0-697 with a 
maximum divergence of 11-5 °, for one-fiftieth of the critical density. 
Ratios of temperatures at which the densities are 2 and 2-75 times 
the critical density are also compared; the agreement is not so good. 


. 
{ 
i 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 495 


Equation of State of Liquids and Solids at High and 
Low Temperatures. J. J. van Laar (Proc. K. Akad. Weiensch. 
Amsterdam, 1924, 27, 897—913).—The quantity 6 in the van der 
Waals’ equation is assumed to be a function of v, equal to b,/[1+ 
(b,—b,)/v]. Certain consequences of this assumption are discussed 
and the equation of state is derived from thermodynamic relations. 

L. L. B. 


Definition of a Perfect Gas. A. L. CLark (Trans. Roy. Soc. 
Canada, 1924, [iii], 18, III, 293—311).—Four criteria are usually 
applied to define a perfect gas. These may be expressed mathem- 


atically: as I Pu=f(T); v=kT; IL _pP=0, 


and IV (P=pressure, v=volume, 7'= 


Abs. temperature, A=internal pressure, ».=the change in temper- 
ature on expansion without doing external work.) The above are 
not independent, and it is shown mathematically that if any two 
are satisfied the others are also. The best method of defining a 
perfect gas depends on the purpose at hand. A definition free from 
all uncertainty and applicable to all experimental work is that 
‘* a perfect gas is one which obeys the laws of Boyle and Joule.” 
J. 8. C. 


Entropy and Probable State of Ideal Gases. F. von Haver 
(Physikal. Z., 1925, 26, 281—282).—Consideration of the heat 
exchange between a mass of gas and a gas reservoir at a very much 
higher temperature shows that the probable state of the gas ata 
given temperature and volume, calculated by the application of 
Maxwell’s distribution law alone (Ann. Physik, 1915, [iv], 47, 365), 
is related to the entropy by an equation identical in form with the 
Boltzmann equation S=k log W-+-constant. 


Quantising of Monatomic Gases. M. PLancK (Sitzungsber. 
Preuss. Akad. Wiss. Berlin, 1925, 49—57)—Mathematical. An 
investigation as to whether, in view of the conclusions of Stern and 
Gerlach (Z. Physik, 1922, 9, 349), quantum statistical methods may 
be applied to the theory of gases. Previous conclusions (A., 1920, 
ii, 414) are modified by regarding each state of a gas system of V 
molecules as characterised by N/ different phase points, since two 
phase points in which two or more atoms have exchanged co- 
ordinates or velocity components are to be regarded as in identical 
states. Each quantum cell is thus defined by NV /-congruent cells 
in generalised space. To each “nuclear cell” the space h** is 
ascribed. On this basis, expressions are developed for the free 
energy, entropy, and energy content of a monatomic gas. Gas 
degradation at low temperatures and high densities is predicted by 
these expressions, which are compared with those deduced by 
Einstein (cf. following abstract). 


Quantum Theory of the Monatomic Perfect Gas. A. 
EINSTEIN (Sitzungsber. Preuss. Akad. Wiss. Berlin, 1925, 3—14).— 
Mathematical. Continuation of previous work (ibid., 1924, 261— 
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267). In the earlier paper the conditions necessary for a perfect gas 
to have its entropy, statistical, and thermodynamic character in 
accordance with Boltzmann’s hypothesis were investigated and the 
classical gas equation was discussed. In the present paper, the 
theory of the deviation of the gas equation is extended. At any 
temperature a saturation density of perfect gas is postulated such 
that the molecules in excess of this density do not take part in thermal 
agitation. The statistical properties (density and vibration fre- 
quencies) are considered mathematically. The following approx- 
imation for the equation of state is given: p=RT'n[1—0-186h?N4y/ 
(2x MRT)**], where »=molecular concentration, N=number of 
molecules per mole, J/=molecular weight. R. A. M. 


Entropy of Perfect Gases at Absolute Zero. N. DE KoLos- 
sowsky (J. Chim. phys., 1925, 22, 77—78).—Theoretical. Planck’s 
equation log p=—U,/ART-+-«/AR+-C,/AR . log T (1) combined 
with the equation for the entropy of a perfect gas, S,, gives 
the relation (2) S,=U,/7'+C),, from which Planck (‘ Vorlesungen 
tiber Thermodynamik’’) concluded that the entropy of a gas at 
absolute zero is+co. Equation (1) is identical with empirical 
formulz of the type log p=A+B/T'+C log T, in which C is found 
experimentally to be negative. The proof adopted by Planck thus 
involves the assumption that C, is negative, which is contrary to 
experimental fact. The proof is therefore unjustifiable, although the 
conclusion that S,=-++c at the absolute zero is possibly correct. 

W. H.-R. 


Validity of Gas Equations. I. W. Herz (Z. Elektrochem., 
1924, 30, 604—607).—Nernst’s gas equation p(v—v,)=RT(1—p/pc), 
where p, pc are the pressures and critical pressures, v, v, the volumes 
of gases and liquids respectively at absolute temperature 7’, and R is 
the molecular gas constant, is tested for various organic and inorganic 
substances from 7'=273° upwards, using values given in the Landolt- 
Bérnstein tables. Apart from inaccuracies due to interpolation, the 
value of F is found, in general, to be correctly given up to temper- 
atures of 0-8 to 0-9 of the critical temperatures. It is suggested 
that deviations may be attributed to molecular association. 

C. H. D. C. 


Surface Tension : Interpretation of the Eétvés Expression. 
L. BriLovurIn (Compt. rend., 1925, 180, 1248—-1251).—Theoretical 
interpretations of the Eétvés expression —6A/87' . V,,28=constant 
are inadequate. (A=capillary constant of a liquid, V,,—molecular 
volume; the constant for very different liquids is 2-1—2-25 C.G.S.) 
Two factors are considered: waves of capillarity setting in motion 
the molecules of the surface layer and penetrating little into the 
interior of the liquid, and compression waves agitating the interior. 
The velocity W of capillarity waves is given by W=[27Av/(p,—p,.)}"*, 
where v is frequency and pj, p. are the densities of liquid and vapour, 


respectively. If S,, is the area of a unimolecular film of 1 g.- 
mol. of liquid there are N/S,, mols. per unit area; since each has 
three degrees of freedom the number per unit area is 3N/S,,. The 
energy of agitation (Debye) will then be e=3N .KT/S,,=3RT/Syn. 
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This energy is partitioned among frequencies extending from 0 to 
an upper limit v. with an accumulation near the limit. These waves 
exert on unit length a force w= W,« /2W=3«/4, where W, represents 
the velocity of the group 6v/d(v/W) and is equal to 3W/2. This 
force will diminish the static surface tension A, (that obtained in 
the absence of thermal agitation) so that the surface tension coeffi- 
cient at temperature 7' will be Ayv=A,)—3«/4—=A,)—9RT/48,,, an 
expression closely resembling that of Eétvés when differentiated : 
—dA/6T . S,=9R/4=constant. 

If d is the mean distance separating molecules in the liquid (i.e., 
Nd@=V,,), and 8 is the mean distance in the surface layer N8?=S,,, 
and if d and 8 are equal, S,,=N1°V,,?". Hence —6A4/87'. V,?°=9) 
4,.RN13—2-2, since R=8-31 107 and N=61 x 10. The agree- 
ment justifies the assumptions made, and in particular that d=6, 
i.e., that the distance separating molecules in the surface layer is little 
different from that in the bulk of liquid, although the distances 
between the first and second layers may be very different. ‘ 

R. A. M. 


Determination of Surface Tension from the Rise in Capillary 
Tubes. S. SucpEN (J. Amer. Chem. Soc., 1925, 47, 60—64).— 
Mathematical. L. J. H. 


Compressibilities of Gases at 0° and below one Atmosphere, 
and the Divergence from Avogadro's Law. III. Ethylene, 
Nitrous Oxide, Nitric Oxide, and MethylEther. T.Baturcas 
(J. Chim. phys., 1925, 22, 101—115).—A continuation of previous 
work (cf. Guye and Batuecas, A., 1922, ii, 617). The following 
values are found for the divergence from Avogadro's law (1+ A) 
and the compressibility at 0°. Ethylene, 1-00780 and 102 x 10°; 
nitrous oxide, 100739 and 97-810; nitric oxide, 1-00112 and 
14-7x 10°; methyl ether, 102540 and The results 
for ethylene give 12-000 as the atomic weight of carbon, and those 
for nitrous and nitric oxides give, respectively, 14-003 and 14-006 
as the atomic weight of nitrogen. The results for methyl ether are 
not in such good agreement, and in this case the compressibility 
diminishes as the pressure is lowered. W. H.-R. 


Compressibilities of Gases at 0° and below one Atmosphere, 
and the Divergence from Avogadro's Law. IV. T. BatugEcas, 
G. Maverick, and C. ScHLaTTER (J. Chim. phys., 1925, 22, 131— 
141; cf. Guye and Batuecas, A., 1922, ii, 617, and preceding 
abstract)—A new apparatus has been constructed generally 
resembling that used by Guye and Batuecas (loc. cit.), but differing 
in dimensions and minor details. For oxygen, the divergence from 
Avogadro's law is determined as 1+-A=1-00087, in good agreement 
with the value 1-00085 found with the old apparatus, and indicating 
that for oxygen the errors due to adsorption on the glass surfaces 
are negligible. W. H.-R. 

Compressibility of some Organic Liquids. K. Scumipt 
(Ann. Physik, 1925, [iv], 76, 571—589).—The compressibilities 
of n-hexane, nitrobenzene, bromobenzene, chlorobenzene, chloro- 
form, toluene, o-nitrotoluene, o-toluidine, and m-toluidine were 
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measured at 18° and 8° by Réntgen’s method. The measurements 
were comparative, with Réntgen’s value for water as a standard. 
A full discussion is given of the corrections applied to the results, 
which are estimated as correct to within 0-6%. F. G. T. 


Relation between the Viscosities of Liquids and their 
Molecular Weights. D.B.Macieop (Trans. Faraday Soc., 1925, 
27 [Advance proof]).—The viscosities of liquids are best compared 
at temperatures at which the free space is a definite fraction of 
the total volume. Since the expression 7,7,4=c, where 7, and », 
are the viscosity and free space at temperature ¢, does not contain 
the temperature, it is more simple to calculate the free space at 0° 
for all liquids, and then to adjust the viscosity by calculation to a 
fixed value of the free space. The free space at 0° (x9) can be 
calculated from the viscosities at 0° and 10° by the relation 7/7)= 
(%+ Vi9+1)/xoV 19, where V4) is the volume at 10° of 1 c.c. at 0°. 

hen the molecular weights are plotted against the viscosities of 
each liquid with the free space adjusted to a fixed ratio 1/10th of the 
total volume, normal substances lie approximately on a straight line, 
whilst associated substances are removed from this line. The 
factors by which the molecular weights must be multiplied in order 
to make associated substances lie on the normal line (see above), 
are in general agreement with the association factors found by other 
means. The viscosity of a liquid may therefore be expressed in the 
form 7»—K Ma/x, where K=0-5492, M is the molecular weight in 
the gaseous phase, a the degree of association in the liquid, and x the 
relative amount of free space. W. H.-R. 


Physical Properties of Water. D.B.Mac.eop (Trans. Faraday 
Soc., 1925, 27 [Advance proof]; ef. preceding abstract).—In most 
liquids, association causes a loss both of volume and of free space, 
but viscosity and density data indicate that in water association 
results in a loss of free space but a gain in volume, owing to the 
bulky nature of the associated molecule. As the temperature is 
raised from 0°, the bulky molecules dissociate, causing a decrease 
in volume which is counteracted by the ordinary thermal expansion, 
and this causes a minimum volume to occur at 4°. The viscosity, 
however, decreases continuously with rise of temperature because the 
dissociation causes a decrease in molecular weight and an increase 
in free space, both of which diminish the viscosity (loc. cit.). When 
water is compressed, the bulky molecules dissociate and hence 
water has an added compressibility, but whilst the dissociation 
increases the free space, further compression reduces the volume 
and also the free space, and hence the viscosity shows an initial sag 
with application of pressure followed by a continual rise with 
further pressure. W. H.-R. 

Variation of Viscosity of Fluids as a Function of Volume. 
J. Dusrer (Compt. rend., 1925, 180, 1164—1166).—According to the 
kinetic theory, the coefficient of internal friction, 7, is proportional 
to the mean path, ZL, and to the mass, M?, of gas traversing unit 
surface in unit time, (1). But M'=N,mu/6 (2), and 
L=)3/r/2p? (3) (where NV, is the number of molecules in unit 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 499 


volume, m the mass of a molecule, u its mean velocity, \ the mean 
distance, and p the diameter of collision). In their application to 
actual fluids, these relations require correction. For a spherical 
molecule of a real gas M’,;—M’'v/(v—b,), where M’, is the mass of real 
gas traversing unit volume in unit time, v the volume, and by the 
co-volume of van der Waals. Since LZ requires no correction, 
(4). For carbon dioxide 
(cf. A., 1912, ii, 832), bj =0-002363 and the relations are well verified. 
Beyond v=12b9/7, by should diminish. This conclusion is verified. 
The van der Waals equation can be written : v/(vu—b9)=(p+a/v.)v/RT 
and from (4) n/ng=v/(v—b), thus The 
degree of agreement is as good for this expression as for the van der 
Waals equation itself. Similarly, the Dieterici equation leads to 
n/Ng=v/(v—by)=(po/RT )e""*?, The agreement is improved, but 
discrepancies persist, due, it is suggested, to the lack of an exact 
equation of state. R. A. M. 


Measurements of Viscosity by the Ostwald Viscosimeter. 
F. Martin (Bull. Soc. chim. Belg., 1925, 34, 81—116).—An investig- 
ation of conditions necessary to obtain accurate viscosities with a 
simple type of viscosimeter. The values of Thorpe and Rodger 
for water, ethyl ether, carbon tetrachloride, benzene, and ethylene 
bromide were taken as standards and a comparison was made of 
the values found for the viscosities of these liquids in seven viscosi- 
meters of various dimensions at 15° and 30°. Variations of from 
3 to 10% were found, the magnitude of the error being roughly 
proportional to the speed of outflow. By modifying the Ostwald 
viscosimeter so that the end of the capillary tube projected into 
a subsidiary bulb lying slightly above and to the side of a larger 
bulb, a constant level was obtained below the capillary tube. This 
reduced considerably the variations in viscosities measured in 
apparatus of different dimensions. An investigation of the effect 
of hydrostatic pressure showed that there is a critical velocity of 
outflow beyond which Poiseuille’s law does not hold. Data are 
given for the construction of viscosimeters by the use of which 
viscosities may be determined to 1°, by the application of a formula 
containing a simple correction term. F. G. T. 


Viscosity of Ethyl Ether near the Critical Point. A.L.CLarK 
(Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 329—338).—Previous 
experiments (A., 1916, ii, 16), the results of which were interpreted 
as supporting the view that the liquid state persisted above the 
critical temperature, have been repeated and are shown to confirm 
the classical theory of Andrews. The results of the earlier paper 
are to be interpreted as due to the inability of the density to dis- 
tribute itself within the experimental tube except after a long 
period of time. J 


Viscosity of Cotton Cellulose. J. O. Smatu (/nd. Eng. Chem., 
1925, 17, 515—517).—Factors influencing viscosity are origin of 
the plant and conditions of growth, and the subsequent purification 
treatment of the cellulose. Viscosity may be determined and 
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consistent results obtained by a modification of Joyner’s “‘ cupram- 
monium ”’ solution method (T., 1922, 121, 1511), and the viscosity 
of the nitrated products may thus be controlled. It is necessary in 
the case of low-viscosity types of cotton lint to use a solvent con- 
taining approximately 3° of copper. [Cf. B., July 3rd.] D.G.H. 


Diffusibility of Helium through Crystalline Septa. A. 
Piurti and E. Bocero-Lera (Atti R. Accad. Lincei, 1924, [v], 33, 
532—537; cf. A., 1924, ii, 42, 105).—At 480°, helium cannot 
traverse thin sheets of mica or thin sections of quartz cut either 
parallel or perpendicular to the optic axis, although it is able to 
pass through both ordinary and silica glasses. According to recent 
views, such glasses are considered to be composed of liquids of high 
viscosity. T. H. P. 


Diffusion of Carbon through Tungsten and Tungsten 
Carbide. M.R. ANDREWS and 8. DusHman (J. Physical Chem., 
1925, 29, 462—472; cf. A., 1923, ii, 327).—The rate of decarbonis- 
ation of tungsten wire at temperatures of about 2000° Abs. is fast 
until all the tungsten carbide, W,C, has been decomposed, when a 
slower rate sets in which depends on the carbon dissolved in the 
tungsten. In carbonisation, a shell of the second carbide, WC, is 
formed before the core is completely converted into W,C, so that 
the minimum conductivity of the wire is not reached. M. B. D. 


Seli-diffusion in Solid Metals. G. HEvrsy and A. Osrvut- 
SHEVA (Nature, 1925, 115, 674—675).—Lead foil was pressed 
in a vacuum against lead containing thorium-B in homogeneous 
mixture; on heating, diffusion of the active into the inactive 
lead took place, the «-particles due to the diffused atoms or 
their successive products of disintegration producing scintillations 
on a screen. The rate of self-diffusion increased from 6x 107 
em.” day at 260° to 1-4 10 at 324°. Further experiments just 
below the m. p. indicated that the coefficient of diffusion in a single 
crystal of lead is less than 10° cm.? day}. A slowly-cooled lead 
bar gave a low, and a suddenly-cooled bar a high, coefficient of 
diffusion. Comparable results were obtained for the diffusion of 
similar metals, e.g., thallium and lead, into one another, but in the case 
of the diffusion of polonium into lead, the coefficient is approximately 
the same for the foil and the crystal, the atoms of polonium thus 
loosening the lattice of the individual lead crystals, and diffusing 
as if through amorphous lead. A. A. E. 


Effect of Molecular Attractions on the Total Pressure of a 
Gas. O. Maass and D. M. Morrison (Trans. Roy. Soc. Canada, 
1924, [iii], 18, III, 49—55).—The changes in pressure consequent 
on the mixing of a number of gases, ranging from gases which for 
experimental purposes may be regarded as ideal (hydrogen, helium, 
etc.) to gases of the type of ammonia and methyl ether, have been 
measured, using the apparatus already described (A., 1923, i, 
892). The experimental numbers are interpreted in favour of the 
view that in a two-component gas mixture three distinct forces of 
attraction come into play, two between the same species and one 
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between the different species of molecules. The total pressure 
depends on the magnitude of these attractions and on the extent 
to which the forces can come into play. At high pressures the 
influence of the volumes of the molecules becomes very marked. 
The results of the investigations of Masson and Dolley (A., 1923, ii, 
462) on mixtures of argon, ethylene, and oxygen over the pressure 
range 5—125 atm. may be interpreted by means of the above 
hypothesis. J.8.C. 


Concentration of Ammonia in a Compressed Mixture of 
Hydrogen and Nitrogen over Liquid Ammonia. A. T. 
Larson and C. A. Buack (J. Amer. Chem. Soc., 1925, 47, 1015— 
1020).—The volume percentages of ammonia in a compressed 
mixture of hydrogen and nitrogen over liquid ammonia increase 
with increasing temperature (—22-5° to 18°) and decreasing pressure 
(1000 to 50 atm.). <A definite equilibrium exists. The values are 
much higher than those calculated from the vapour pressure of 
liquid ammonia; possible explanations are given. S. K. T. 


Separation of Gas Mixtures by Diffusion. R. Lorenz and A. 
Maenus (Z. anorg. Chem., 1924, 136, 97—113).—The separation 
under ideal conditions of a mixture of two gases by diffusion through 
a porous cell has been calculated from considerations based on the 
kinetic theory. If y is the percentage by volume of a gas of mole- 
cular weight 7, in admixture with a gas of molecular weight M, 
after diffusion and x the volume percentage of the first gas in the 
mixture before diffusion, then y=(100xV 
Vv M,/M,)]. The degree to which it is possible to separate the gases 
by diffusion varies with the composition of the mixture and is at a 
maximum when x=100/(1+%/,/M,). For mixtures of hydrogen 
and carbon monoxide, maximum separation is obtained when the 
mixture contains 34-08°, of hydrogen; the gas after diffusion then 
contains 65-9°, of hydrogen. An apparatus is described for 
testing the efficiency of porous earthenware cells in separating 
gases by diffusion, the efficiency of a cell being defined as the ratio 
of the actual enrichment of the lighter gas after passing through the 
cell to the theoretical enrichment calculated from the above equation. 
The results obtained showed that the efficiency of a cell depends on 
the size of its pores, the rate of passage of the gas mixture over the 
cell, and the rate of removal of the diffused gas from the interior 
of the cell. The greatest efficiency observed in the tests was 97%, 
but only a very small amount of enriched gas was obtained in this 
case. A. R. P. 


Vapour Pressures of Solutions of Phenol and Water at 75°. 
J. B. Fereuson and W. 8S. (Trans. Roy. Soc. Canada, 
1924, [iii], 18, III, 122—123).—The vapour pressure of mixtures of 
phenol and water (7—60°% phenol) at 75° is found to be almost 
independent of the composition of the mixture. J.8.C. 

Composition of Liquid and Vapour Phases of Glycerol- 


Water Mixtures. M. Iver and F. L. Usner (J. Chem. Soc., 
1925, 127, 841—844).—Mixtures of glycerol and water of known 
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composition were distilled in a vacuum and the distillates analysed 
refractometrically. For liquid phases, which contain 75, 98, and 
99° of glycerol, the vapour phases contain 0-2, 1-7, and 17-0%, 
respectively. W. A.C. 


Solid Solutions of the Alkali and Ammonium Halides. 
R. J. Havicnurst, E. Mack, jun., and F. C. Buaks (J. Amer. Chem. 
Soc., 1925, 47, 29—43).—Solid solution may be due to substitution 
in the space lattice of the solvent by the solute atoms, but this is 
possible only if the atoms are chemically similar and do not differ 
greatly in molar volume. The effect on the space lattice is additive. 
Another type of solid solution is interstitial, the solute atoms being 
packed between the solvent atoms enlarging the unit cell whatever 
the atomic volumes. X-Ray measurements are given for solid 
solutions of a number of binary systems of the alkali and ammonium 
halides. They are of the first type, are completely miscible at the 
ordinary temperature, and obey the law of additivity until the 
difference in the cube sides of the pure components exceeds 5%, of 
the mean of the two, after which the law does not hold strictly. 
For completely miscible systems, each solid solution behaves 
towards X-rays as though it were a pure substance, the reflecting 
power and volume of the compound atom being determined addi- 
tively by the atomic numbers and volumes of the constituent atoms. 


Structure of Alloys. A. WeEsTGREN and G. PHRAGMEN 
(Koll.-Z., 1925, 36 (Zsigmondy-Festschr.), 86—91).—An_ ideal 
solid chemical compound is defined by the chemical identity of the 
structurally equivalent atoms. In an ideal solid solution all the 
atoms are structurally equivalent. These two types of structure 
are to be regarded as limiting cases; most metallic phases represent 
intermediate stages. Many alloys can be regarded as solid solutions 
in intermetallic compounds, the formule of which may be obtained 
by means of the X-ray-spectrograph. Certain structural types are 
found in several different alloys. Thus the X-ray spectrograms 
(by the powder method) for certain phases of the copper-zinc, 
silver—zine, gold—zinc, silver-cadmium, silver-aluminium, copper- 
tin and silver—tin systems correspond with the interference forms 
of the lattice with the closest possible hexagonal packing of spheres. 
Agreements of this type bring out important relationships between 
different systems of alloys. E. M. C. 


Silver-Tin Amalgams. G. TAamMAnN and O. Daut (Z. anorg. 
Chem., 1925, 144, 16—39; cf. Joyner and Knight, T., 1911, 99, 
195; 1913, 103, 2247; 1914, 105, 639).—Amalgams prepared by 
grinding powdered silver-tin alloys with excess of mercury in a 
mortar and expressing the excess of mercury under constant pressure 
vary in composition and properties with the age and previous 
history of the powdered silver-tin alloys; freshly prepared alloys 
retain more mercury than old or previously heated powder, the 
difference being greatest for an alloy containing 73°% of silver 
corresponding with the composition Ag,Sn, and disappearing for 


| 


> 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 503 


pure silver and tin, respectively. At the same composition, the 
amount of mercury retained is a maximum. The limits within 
which the components of the ternary system are the compound 
Ag,Sn, mixed crystals of tin and mercury, and mixed crystals of 
Ag,Hg, and tin are plotted, and tables for hardness, breaking strain, 
and volume change given. The amalgams obtained from an alloy 
of the composition Ag,Sn are the hardest, most easily broken, and 
show the greatest volume increase; those prepared from old silver— 
tin powder show contractions in all cases. The ageing effect of the 
silver—tin alloys is accompanied by increase in density and reluctance 
to take up mercury. 8. I. L. 


Thermal and Electric Conductivities of some Aluminium 
Alloys. H. Masumoto (Sci. Rep. Téhoku Imp. Univ., 1925, 
13, 229—242).—The thermal and electrical conductivities of several 
aluminium alloys were determined by the method previously 
described (ibid., 1917, 6, 111). The alloys were examined in the 
chill-cast and annealed states, after quenching, and after cold- 
drawing and annealing. Both conductivities decreased with 
increase in the amount of other constituents in the alloy, the effect 
being greatest for manganese and chromium, and least for tin. The 
conductivities were increased by annealing the cast specimens, 
but reduced by quenching. The cold-drawn and annealed speci- 
mens had the highest conductivities. The product of the electrical 
resistance and thermal conductivity was practically constant 
(6-91 10! C.G.S. units) for all the alloys, the lower values 
corresponding with the lower conductivities. 


Constitution of Technical Iron. F. Wrver (Z. Elektrochem., 
1924, 30, 376—382).—The parameter of the iron lattice in austenitic 
steels containing manganese is a function of the carbon and man- 
ganese content and may be expressed by the formula (3-578+ 
0-0005Mn-+-0-00645C) A.; the specific volume is given by the ex- 
pression v=0-1246+-0-0004Mn-+-0-0041C, the proportion of mangan- 
ese and carbon in each case being expressed in atomic percentage. 
The lattice parameter of «-iron is 2-861 A. and is increased to 2-87— 
2-88 A. in hardened steel, but is practically unchanged in annealed 
steel. Carbon therefore appears to fill spaces in the lattice of «-iron 
and not to replace iron in the lattice structure. [Cf. B., 1925, 
403.] A. R. P. 


Viscosity Measurements with Glass. VY. H. Srort, E. 
Irvin£, and D. TURNER (Proc. Roy. Soc., 1925, A, 108, 154—171).— 
The viscosities of thirteen glasses have been determined at various 
temperatures. Very high viscosities (10°—10'? C.G.S. units) are 
measured by applying torsional forces to the two ends of a circular 
rod of the glass to be examined. For viscosities lower than these 
values, the glass is held in a cylindrical container and a cylindrical 
co-axial rod, made from a nickel—iron—chromium alloy, is plunged 
into the glass and rotated. In each case the time required for the 
moving portion of the apparatus to rotate through a given angle 
under the influence of a known torque is a measure of the viscosity. 
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The shape of the temperature—viscosity curves can be determined 
accurately, but the absolute values depend largely on the circularity 
and uniformity of diameter of the rods. Viscosity determinations 
at high temperatures have been made by measuring the rate of fall 
of a partly counterpoised platinum-iridium ball through the glass. 


D. 


Mutual Solubilities of Cetene (Hexadecene) and Liquid 
Sulphur Dioxide. W. F. Seyer and J. L. Huaeer (Trans. Roy. 
Soc. Canada, 1924, [iii], 18, I11, 2183—216).—The critical solution 
temperature is in the region of 42-7°. The freezing point of cetene 
{3-5°) is lowered to —2-2° in presence of sulphur dioxide. It is 
shown that under ordinary working conditions diolefines are soluble 
and mono-olefines insoluble in liquid sulphur dioxide. This difference 
may be utilised with advantage in the refining of mineral lubricating 


oils. [Cf. B., 1925, 388.] J.8.C. 


Mutual Solubility of Sulphur Dioxide and n-Hexane. W. F. 
SEYER and A. F. Griz (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 
209—211).—Above 10-1°, the two liquids are completely miscible. 
n-Hexane freezes at —93-7°, this temperature being lowered to —96° 
in presence of sulphur dioxide. The f. p. of sulphur dioxide, —72-8°, 
is lowered to —73-5° in presence of hexane. The solubility curve 
is very similar to that found for sulphur dioxide-cyclohexane (A., 
1923, i, 313). At temperatures in the region of —10°, the solu- 
bilities of the two hydrocarbons differ but slightly, and assuming 
the two substances to be typical of the class of compounds to which 
they belong it does not appear possible to separate naphthenes 
from paraffins by means of liquid sulphur dioxide (cf. Moore, Morrell, 
and Egloff, A., 1918, i, 285). J.8.C. 


Supersaturation of Gases in Liquids. K. 8S. Wyarr (Trans. 
Roy. Soc. Canada, 1924, [iii], 18, III, 127)—An aqueous solution 
of nitrogen saturated at a pressure of above 100 atm. at the ordinary 
temperature was brought to atmospheric pressure without the 
immediate formation of bubbles in the body of the liquid. The 
phenomenon has not yet been reproduced. J.8.C. 


Solubilities of Rare Earth Salts. I. M. D. Wr1114Ms, 
H. C. Foea, and C. James (J. Amer. Chem. Soc., 1925, 47, 297—301). 
—The solubilities of the hexahydrated trichlorides of yttrium, 
samarium, and neodymium in water are, respectively, 217-0, 218-4, 
and 243-0 parts of the hydrate in 100 parts of water at 20°. Values 
at other temperatures from 10° to 50°, and similar values for the 
solubility in hydrochloric acid (d 1-1051) are also given, together 
with the solubility of ytterbium trichloride hexahydrate in the 
latter solvent. The melting points are 124°, 142-5°, 161—163°, and 
153—155° for the hydrates in the order named. L. J. H. 


Supersaturated Solutions of Uric Acid. R. STERN (Klin. 
Woch., 1924, 3, 1583; from Chem. Zentr., 1924, ii, 1925).—Colloidal 
solutions of monosodium urate may be obtained by simple dispersion 
in water. The solubility of uric acid in a 1% solution of sodium 
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salicylate is twice as great, and in 0-1% solution of the sodium 
compound of “ atophane ”’ three times as great as in water. 


G. W. R. 


Solubility of the Double Fluorides of Zirconium and 
Hafnium. G. von Hevesy, J. A. CHRISTIANSEN, and V. Brre- 
Lunp (Z. anorg. Chem., 1925, 144, 69—74).—The solubilities of the 
ammonium and potassium double fluorides, (NH,),RF,, (NH,),RF,, 
and K,RF, (R=Zr,Hf) in water, and in solutions of ammonium 
fluoride and hydrofluoric acid have been determined. The first 
are more soluble than the second, and the hafnium compounds more 
soluble than those of zirconium, the difference being most marked 
with the salts (NH,),RF, and K,RF,. The solubilities are higher 
in presence of ammonium fluoride and hydrofluoric acid. 8S. I. L. 


Solubility of Ferrous Hydroxide and its Effect on Corrosion. 
W. G. Wuirman, R. P. RussEx, and G. H. B. Davies (J. Amer. 
Chem. Soc., 1925, 47, 70—79).—The solubility of ferrous hydroxide 
in pure water is 6-7 105 mol./litre and its dissociation constant 
is 6-8 x 107°, the ionisation in saturated solution at 25° being 30%. 
The solubility in various salt solutions is also given, affording data 
from which the solubility in any non-oxidising salt solution in which 
the ionic strength does not exceed unity may be calculated. The 
free energy of formation of ferrous hydroxide is —57,200 cal. The 
precipitation of colloidal ferric hydroxide in salt solution has no 
direct connexion with the rate of corrosion. The rate of corrosion 
in salt solutions parallels the solubility of ferrous hydroxide in these 
solutions. It is suggested that this is due to changes in film 
protectivity with the solubility of the ferrous rust. L. J. H. 


Solutions in 100% Sulphuric Acid. Solvolysis and Double 
Decomposition Reactions. A. W. Davipson (J. Amer. Chem. 
Soc., 1925, 47, 968—981).—The solubilities of aluminium, zinc, and 
lead sulphates in 100% sulphuric acid are not increased by the 
presence of sodium sulphate, showing that soluble additive com- 
pounds are not formed. Salts are readily “ solvolysed ”’ in sulphuric 
acid solution; salts of metals of which the sulphates are insoluble 
in the acid, or of insoluble acids, are either themselves insoluble or 
are largely solvolysed to form insoluble products and vice versa. 
Additive products of salt and solvent could not be isolated. With 
potassium ferrocyanide pale yellow plates of H,Fe(CN),,H,SO, were 
obtained, and with calcium phosphate, CaSO,,.H,SO,. Qualitative 
solubility data for a number of salts are recorded. Double decom- 
position occurs readily between ionised salts in sulphuric acid 
solution, though not always instantaneously, probably because of 
the high viscosity of the solvent. 8. K. T. 


Equilibrium in the System: Carbamide, Methyl Alcohol. 
J. H. Watton and R. V. Witson (J. Amer. Chem. Soc., 1925, 47, 
320—323).—From saturated solutions of carbamide in methyl 
alcohol at 0°, solvated crystals, of composition CO(NH,).,MeOH, 
separate. Solubility data for this and for unsolvated carbamide 
are given, and the transition point is 19-25°. L. J. H. 
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Theory of Extraction. M. Frenco (Z. angew. Chem., 1925, 
38, 323—324).—A short account of the methods for separating 
quantitatively two substances by shaking out with immiscible 
liquids, with a mathematical treatment of the different methods. 
[Cf. B., 1925, 429.] P.M. 


Partition of Silver between Lead and Zinc. W. A. NaisH 
(Trans. Faraday Soc., 1925,27 [Advance proof]).—The partition of 
silver between lead and zinc has been determined at temperatures 
from 550° to 850°. For mixtures containing more than 5% of silver, 
no consistent values can be found for the partition coefficient, hut 
for dilute solutions the results may be expressed by the relation 
Cz,—=KCy,, where Cz, and Cy», are the weight concentrations of 
silver in the zinc and lead layers, respectively, and the partition 
coefficient K =301-9 at 550°, rising to (approximately) 342, 388, and 
415 at 650°, 750°, and 850°, respectively. The values of K are 
independent of the proportion of lead to zinc and when expressed 
in volume concentrations, substitution in the van’t Hoff equation 
dlogK /dT =—Q/RT?, leads to the value Q=2048 cal. 


Partition Phenomena. N. KoLossowsky (Bull. Soc. 
chim., 1925, [iv], 37, 372—381).—The partition data for hydrogen 
peroxide and propionic acid between water and ethyl ether at 18° are 
represented satisfactorily over a large range of concentration by 
empirical equations of the type, C**’S/C’=constant, in which 
C and C’ are respectively the concentrations of the dissolved 
substance in the aqueous and ethereal layers, a and 6b constants 
and S=C-+O’. The purely empirical supplementary term bS 
compensates for the deviations from the simple Nernst formula 
consequent on changes in the total concentration of the solute. 
The data for acetic acid require a more complex expression involving 
S?. No simple algebraic equation can be applied to the partition 
numbers for ferric chloride, the value of the ratio C/C’ varying 
from 470 to 1-85 when the concentration of ferric chloride in the 
aqueous phase is increased from N to 3-6N. J.8.C. 


Absorption of Water by Dried Films of Boiled Starch. 
F. D. Farrow and E. Swan (J. Teat. Inst., 1923, 14, 1, 465—474). 
—Two methods are described for determining the moisture relations 
of thin films of boiled starch. In one, the material was allowed to 
come to constant weight at 20°, in an atmosphere controlled by 
sulphuric acid solutions, and in the other a vacuum vessel was 
used in which the film could be periodically treated with measured 
quantities of water . With the latter method, temperature was 
controlled to 20+-0-05° and pressures reproduced to about 0-05 mm. 
The absorption curve is sigmoid and not considerably affected by 
the type of starch used or the mode of cooking the paste. Pro- 
longed heating of the film reduces its capacity for water. Starch 
persistently retains more moisture in a given atmosphere if intro- 
duced from a wetter atmosphere than from a dryer. The dehydra- 
tion curve of starch, however requires further study. J.C. W. 
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Sorption by Cotton. H. F. Cowarp, L. Srenorr, and F. C. 
Woop (J. Text. Inst., 1925, 14, t, 529—533).—Using the centrifuge 
to remove interfibrillar liquid (A., 1923, i, 305), the amounts of 
water and various reagents absorbed by bleached cotton at the 
ordinary temperature have been determined. 100 g. of cotton 
absorb about 50 c.c. of water, saturated sodium chloride, dilute 
sodium hydroxide (below N/20), or dilute sulphuric acid (below 
N/25). A solution is taken up as a whole, except that a small but 
easily measurable preferential absorption of solute takes place with 
alkali or acid. With more concentrated solutions of sodium 
hydroxide, the volume taken up is very much greater and the 
preferential absorption of alkali is considerable. A similar example 
of high preferential absorption is observed with dilute solutions of 
copper oxide in ammonia solution; cotton becomes much bluer 
in these solutions than the corresponding baths. It appears that 
preferential absorption is a necessary antecedent to both swelling 
and solation of cotton. J.C. W. 


Adsorption. VIII. Adsorptive Capacity of Air-dried 
Manganese Dioxide Hydrate. P. N. Paviov (Kolloid-Z., 
1924, 35, 375—377; cf. A., 1924, ii, 594, 732, 733, 833).—The 
adsorption of silver by freshly precipitated air-dried hydrated 
manganese dioxide from silver nitrate solution has been studied. 
The solution, when neutral before adsorption, becomes afterwards 
strongly acid. The adsorption of silver ions is a chemical process 
and can be explained by the amphoteric character of the manganese 
dioxide, which in this case acts as an acid. D.C. J. 


Experimental Investigation of the Dynamical Equation 
of the Process of Gas Sorption. D.H. Bancuam and W. SEVER 
(Phil. Mag., 1925, [vi], 49, 935—944)—The sorption of carbon 
dioxide by glass-wool has been determined over long periods. 
Over a considerable range the equation previously obtained (A., 
1924, ii, 392) logs=logt/m+c is obeyed. Time-sorption data 
beyond this range are satisfactorily represented by the formula 
log [o/(o—s)]=kt"™, where o is the limiting value of the sorption 
8, as t approaches infinity. It is shown that the form of the time- 
sorption curve in the latter stages of sorption cannot be reconciled 
with the normal laws of diffusion. F. G. T. 


Influence of Rate of Flow on the Adsorption of Gases. 
R. Lorenz and E. WrepBRAUvCcK (Z. anorg. Chem., 1924, 136, 147— 
148).—When a mixture of hydrogen and carbon monoxide is passed 
over charcoal the rate of flow has little effect on the adsorption 
at the. beginning, but as the charcoal becomes nearly saturated 
with the gas, the adsorption decreases with increase in the rate of 
flow, complete saturation being effected in a shorter time with a 
slow stream of gas. The ratio by volume of the gases adsorbed is 
the same as that in the original gas mixture. A. R. P. 


Adsorption Experiments with Solutions. E. Berri and 
E. Wacuenporrr (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 
36—40).—The adsorption of crystal-violet from water and ‘‘tetralin”’ 


ii. 508 ABSTRACTS OF CHEMICAL PAPERS. 


solutions, of brucine from water and toluene solutions, and of iodine 
from aqueous potassium iodide and toluene solutions by a number 
of charcoals shows a general agreement with the integral heats of 
wetting with water and benzene. A silica gel adsorbed much 
greater amounts of crystal-violet from “ tetralin,’ and of brucine 
from toluene than did the charcoals, but it did not adsorb iodine 
from a solution in toluene. E. M. C. 


Adsorption Phenomena in the Vicinity of the Critical 
Temperature. W. A. Patrick, W. C. Preston, and A. E. 
Owens (J. Physical Chem., 1925, 29, 421—434).—The adsorption 
isotherms for carbon dioxide and nitrous oxide on silica gel at 0°, 
20°, 30°, and 40° at pressures below 1 atm. do not show any discon- 
tinuity at the critical temperature. The adsorption equation 
deduced from the capillary theory (cf. A., 1920, ii, 417 ; 1922, ii, 262) 
does not apply if the experimental values of the surface tension 
are used. By assuming that the surface tension is correct at the 
lower temperatures it is possible to calculate what it should be 
near the critical temperatures. The results show that capillarity 
lowers the vapour pressure of the liquid, increases its surface tension, 
and raises the critical temperature. M. B. D. 


Adsorption from the Gas Phase at a Liquid—Gas Interface. 
Ill. T. IrEpate (Phil. Mag., 1925, [vi], 49, 603—627).—It is 
shown by two independent methods of measuring the surface ten- 
sion of mercury, when the mercury surface is exposed to vapours 
of different pressures, that these vapours adsorb on the surface 
to give films which are probably only 1 mol. thick. In the saturated 
state, under special conditions, it is possible to form films which 
are of much greater thickness ; but it is argued on thermodynamical 
grounds that such condensation is impossible under strictly iso- 
thermal conditions, if the tension of these films is not less than the 
tension of the unimolecular films. The mercury surface is easily 
contaminated by traces of impurities. Such contamination is 
irreversible, and the adsorbed impurities cannot be removed at the 
ordinary temperature under the highest vacua. The adsorption 
of organic vapours is largely reversible, except for such compounds 
as methyl iodide which are known to form a definite compound with 
mercury. It is suggested that a distinction must be drawn between 
a “‘ surface compound ”’ and a “ surface solution.” C. W. B. 


Solution of Solids in Liquid Surfaces, and the Properties 
of the Resulting Films. M. Votmer and P. MAuHNeErT (Z. 
physikal. Chem., 1925, 115, 239—252)—Experiments in which 
solid benzophenone was brought into contact with a mercury surface 
show that the adsorption of the former is direct, and not determined 
by vaporisation and subsequent adsorption of the vapour, nor by 
preliminary true solution followed by concentration at the surface. 
On decreasing the mercury surface, benzophenone separates out. 
The thickness of the adsorbed film has been determined between 
—9° and 25°, and in all cases is less than unimolecular. Lang- 
muir’s equation of state (o)—c)Q=RT (A., 1917, ii, 25) is modified 


= 
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to the form (o,—c)(Q—$)=RT, in which 8 is a correction for the 
close packing of the molecules. L. F. G. 


Photographic Action of Methylene-blue as an Adsorption 
Effect. J. Ecacrert and J. Rerrstérrer (Koll.-Z., 1925, 36 
(Zsigmondy-Festschr.), 298—305).—The addition of methylene- 
blue at the rate of 10 g. per c.c. to silver bromide-gelatin emulsion 
causes fogging on alkaline development and a reduction of light- 
sensitivity to one-half. The adsorption of methylene-blue by silver 
bromide is complete under these conditions and corresponds with 
about 5000 mols. of methylene-blue per silver bromide crystal. 
The effect of the methylene-blue is regarded as a heterogeneous 
catalysis and is ascribed to the sulphur atom, since dimethyl-p- 
phenylenediamine is not adsorbed and gives no fogging. There 
is a general similarity between this catalysis and that of the silver 
produced by exposure to light, but the two effects are not additive. 
(Cf. B., June 26th.] E. M. C. 


Property of Very Small Bubbles of Gas in Water. H. 
A. McTaaeart (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 
129—131).—Microscopical observations of the movements of minute 
globules of oil on the surface of small gas bubbles in water point to 


the existence of electric repulsive forces between the globules. 
J. 8. C. 


Upper Limit for the Thickness of the Adsorption Layer 
on Silica. D.C. Jones (J. Physical Chem., 1925, 29, 369—375).— 
Powdered silica glass passing through a 100—120-mesh sieve was 
added to a solution of nitrobenzene in kerosene. No change in 
concentration of the nitrobenzene could be detected with an inter- 
ferometer. On the assumption that the particles of silica were 
cubes, the layer of nitrobenzene molecules adsorbed on the surface 


of the silica must be less than three or four molecules thick. 
M. B. D. 


Capillary Adsorption. W. A. Parrick (Koll.-Z., 1925, 36 
(Zsigmondy-Festschr.), 272—277).—The author reviews his earlier 
experimental work on the adsorption of vapours by silica gel. The 
presence of small quantities of permanent gases plays an important 
part in the hysteresis phenomena. The application of the usual 
laws of capillarity to the very narrow capillaries postulated in 
porous adsorbents is criticised. E. M. C. 


Capillary-Chemical Reaction in Spot-tests. F. 
(Kolloid-Z., 1924, 35, 344—345).—A collected account, with refer- 
ences, of a number of instances of the application of spot-tests on 
filter-paper to inorganic qualitative separations (cf. A., 1921, ii, 
278; 1923, ii, 508). D. C. J. 


Plow of Starch Paste through Capillary Tubes. F. D. 
Farrow and G. M. Lows (J. Tezt. Inst., 1923, 14, T, 414—440).— 
The work was undertaken in order to define the method and the 
nature of the measurements which are required to specify the fluid 
properties of starch pastes. The factors considered were temper- 
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ature, method of preparation, concentration and age of the paste, 
type of viscosimeter used, and origin of the starch. To avoid effects 
due to gelation, the measurements were made and the pastes 
stored at 90°. The pastes were prepared by blowing steam into a 
suspension of the starch in water contained in an asbestos-jacketed 
cylindrical separating funnel, steam being admitted for a definite 
time (usually 2 hrs.) after reaching 100°. The apparent viscosity 
of farina paste gradually rose until a concentration of 0-7% was 
reached and thereafter rapidly, the upper limit studied being 5%. 
The viscosity rapidly decreased, however, on storage at 90°. With 
maize pastes, the rapid increase in viscosity set in at 15%, and 
decrease with time was only slight. Maize pastes, therefore, were 
used in further studies on the effect of the design of the instrument 
on the apparent ‘viscosity and it was soon found to be necessary 
to take into account the rate of flow. Experiments were therefore 
made in an Ubbelohde viscosimeter which could be fitted with 
capillaries of known dimensions and in which the driving pressures 
could be varied. The apparent viscosity was found to be less as 
the driving force was increased, thus accounting for variations from 
one instrument to another. By altering the usual equation to 
[n]=P*xrt/81 . V, however, an expression was obtained which took 
this effect into account, and also the nature of the paste; P is the 
pressure in absolute units, r and / are the dimensions of the capillary, 
and V is the volume flowing in time t. The exponent NV was deter- 
mined by plotting the logarithm of the rate of flow against the 
logarithm of the pressure and measuring the tangent of the angle 
between the graph and the log. P axis; N is unity for water and 
purely viscous liquids, but greater for starch pastes, increasing with 
increasing concentration. The number [y] was then found by calcu- 
lation; it is designated the “ coefficient of flow,’ and is regarded 
as a provisional, practical number which summarises the influence 
of unknown factors on the apparent viscosity. The values of [7] 
and N fully describe the way in which the pastes will flow through 
capillary tubes; N is probably an expression of the fact that in 
two-phase systems the viscosity varies instantaneously with the rate 
of shear, which in a capillary tube rises from zero at the axis to a 
maximum at the wall. J. C. W. 


Surface Tensions of Water-Phenol Mixtures. A. K. Goarp 
and E. K. Ripeat (J. Chem. Soc., 1925, 27, 780—787).—The 
surface tensions against air of phenol—water mixtures have been 
redetermined by the drop-weight method. With rising temperature, 
the surface tensions of the two phases in contact differ by amounts 
which diminish regularly up to the critical temperature of miscibility, 
without any inversion at 40—45°. With two-liquid systems in 
general the difference between the surface tensions of the conjugate 
solutions is greater the more remote the systems are from the critical 
solution temperature. W. A. C. 


Heat of Wetting of Oils and Metal and its Relationship to 


Lubricating Power. W. BacuMann and C. BrigcER (Koll. Z., 
1925, 36 (Zsigmondy-Festschr.), 142—154).—Oils of high lubricating 
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power have much higher heats of wetting against finely-divided 
copper than oils of low lubricating power. From experiments 
in which the oil was diluted with half its weight of benzene, which 
has a low heat of wetting, the heats of wetting in calories per 100 g. 
of copper, calculated for the pure oil, were castor oil 12-1, linseed oil 
13-8, and liquid paraffin 3-85. Petroleum without benzene gave 
5-7 and the addition of 1% oleic acid increased the value to 21-3. 
[Cf. B., 1925, 435.] E. M. C. 


Adsorption. X. Coagulation of Diluted Sols by Electro- 
lytes, Acclimatisation, and Behaviour towards Mixed 
Electrolytes. S. and N. R. Duar (J. Physical Chem., 
1925, 29, 435—461; cf. A., 1924, ii, 394, 733, 737)—The pre- 
cipitation value for all electrolytes decreases as a solis diluted. The 
behaviour of negatively charged mastic sol is abnormal, since the 
precipitation values for potassium chloride and barium chloride 
increase as the sol is diluted. The coagulating power of the barium 
ion is seven times that of the potassium ion with this sol, whereas 
normally it is about fifty times greater. The coagulation by potass- 
ium chloride of Prussian-blue on dilution gives abnormal results, 
contrary to the experience of Weiser and Nicholas (A., 1922, ii, 266). 
The precipitation values of a mixture of two electrolytes on antimony 
sulphide, Prussian-blue, and mastic sols are abnormal in that they 
are greater than the additive values of the salts alone. The influence 
of the rate at which the electrolyte is added on the precipitation 
value (acclimatisation) is more pronounced with mastic sol than 
with negatively charged ferric hydroxide. The amount of electro- 
lyte required to precipitate arsenic sulphide sol decreases with the 
age of the sol. The authors consider that the abnormality of sols 
with respect to dilution, in their behaviour towards mixtures of 
electrolytes and in respect of acclimatisation, is mainly due to 
adsorption of ions carrying the same charge as the sol. Negatively 
charged stannic hydroxide sol has been prepared. M. B. D. 


Molecular Association of Furfuraldehyde. F. H. German 
(J. Physical Chem., 1925, 29, 395—398).—Furfuraldehyde gives a 
normal lowering of the freezing point of benzene and water in dilute 
solutions. The molecular lowering of the freezing point rises 
to a maximum at about 0-1 mol. per 1000 g. of solvent and then 
decreases. The degree of association of freshly-distilled furfuralde- 
hyde is slightly less than that of a sample which had been exposed 
to light and when calculated from three empirical formule is found 
to be slightly greater than unity. M. B. D. 


Nature of the Undissociated Acids. H. von Hapan (Z. 
Elektrochem., 1924, 30, 601—604).—A reply to criticisms of the 
author’s theory made by Hantzsch (ibid., 194). The question as 
to whether the process of electrolytic dissociation has an influence 
on light absorption is discussed, in relation to the alternative views 
of Hantzsch and Bjerrum. Hantzsch’s hypothesis is found to lead 
to such difficulties that it is regarded as untenable. C. H. D. C. 
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Nature of Undissociated Acids. A. Hanrzson (Z. Elektro- 
chem., 1925, 31, 167—172).—An answer to the criticisms of von 
Halban (see preceding abstract). The latter’s conception of solvate 
formation is held to be physico-chemical to such a degree that it is 
incompatible with chemical observations on the alteration of many 
substances by solvents. N. H. H. 


Dissociation of Polyatomic Salts. II. WN. Sasaki (Z. anorg. 
Chem., 1925, 144, 114—116).—The dilution of a solution of a salt of a 
multivalent metal, e.g., ferric chloride, increases the concentration 
of the simplest ions (Fe, Cl’); the intermediate ions (FeCl", 
FeCl,’) first increase in concentration and then diminish. 


Viscosimetric Neutralisation of Monobasic Acids by 
Alkalis. Comparison of Alkali Chlorates and Bromates 
with Nitrates. L.-J. (Compt. rend., 1925, 180, 1169—1171; 
ef. A., 1924, ii, 335, 455).—Measurements of the viscosities of aqueous 
solutions of constant molecular concentration demonstrate sharply 
when neutralisation of monobasic acids occurs. The present work 
does not substantiate the connexion between viscosity and _ iso- 
morphism noted previously for polybasic acids. When viscosity is 
plotted against the proportion of acid or alkali, the experimental 
points lie on straight lines intersecting exactly at equimolecular 
proportions. The viscosities of chloric, bromic, and nitric acids 
are quite different from one another, whilst those of the salts are 
quite near. For sodium chlorate and bromate the viscosity is 

roportional to the concentration, a relation which does not hold 
ie the nitrate. Since the correlation of viscosity with isomorphism 
fails, it is suggested that an examination of sodium metaphosphate 
would test whether the formal similarity between sodium nitrate, 
bromate, and chlorate has any bearing on the matter. R. A. M. 


Dielectric Constants of Solutions of Electrolytes. P. 
WapeN, H. Uticu, and O. WERNER (Z. physikal. Chem., 1925, 
115, 177—202 ; cf. ibid., 1924, 110, 43; A., 1924, ii, 648, 824).— 
An apparatus is described for determining ‘these constants by a 
resonance method, somewhat similar to those employed by Theo- 
dortschick (Physikal. Z., 1922, 23, 344) and Lattey (A., 1921, ii, 
426). Errors due to damping of waves are eliminated. Theoretical 
considerations show that with the short wave-length employed 
(4:5 metres) the conductivity of the dielectric has only a slight 
effect on the measurements; this was confirmed experimentally 
and is not in agreement with ‘Lattey (loc. cit.). L. F. G. 


Light Scattering in Salt Solutions. C. W.Swerrzer (Trans. 
Roy. Soc. Canada, 1924, [iii], 18, III, 125—126).—Solutions of sodium 
chloride, ammonium chloride, and sodium sulphate have been 
rendered dust-free by the method of envelopment using aluminium 
and cadmium hydroxides as precipitates. The observed light 
scatterings in the solutions are much smaller than those calculated 
by the Smoluchowski—Einstein—Cabannes formula. J.8.C. 
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Theory of Concentrated Aqueous Solutions of Strong 
Electrolytes. E. Httcxen (Physikal. Z., 1925, 26, 93—147).— 
Equations are derived on the basis of the Debye theory for electrode 
potentials and the electromotive force of simple cells. Activity 
coefficients of sodium chloride calculated from electromotive force 
measurements of the cell HgNa|NaCl|HgCl,Hg (T., 1919, 145, 
1020), fall with increasing concentration, pass through a minimum, 
and then rise. The decrease at lower concentrations is explained 
by the action of interionic forces in solution. Each positive ion 
will on the average be surrounded by more negative than positive 
ions, and vice versa. For each ion this inequality of distribution 
will occur over a characteristic range which will depend largely 
on the dielectric constant of the solvent. This distribution gradient 
and therefore its effect on the interionic forces will increase with 
concentration. A formula for the activity coefficient derived on 
this basis reproduces the fall in activity at lower concentrations, 
but the minimum occurs at a much higher concentration than the 
experimental value. 

The effect of the interionic forces on the ions is to cause a deform- 
ation of their electron orbits with the development of polarity. 
This, on the close approach of two ions in water, establishes a 
repulsive force between them, which may overcome the ordinary 
attraction and so increase the activity coefficient (i.e., a result 
comparable with hydration of the ion). Owing to the very steep 
potential gradient at the surface of an ion the water dipoles at that 
surface will be strongly oriented, “ electrically saturated,” and 
thus the imposition of an external field (due to other ions) will 
not cause a polarisation proportional to its strength (i.e., to the 
dielectric constant of the water), but a much smaller one. In effect 
the dielectric constant of the water will have been lowered by the 
ions. The magnitude of this decrease depends on the polarising 
tendency, volume, and the radius of the “saturation sphere ” of 
the ions. Taking the fall in dielectric constant as a linear function 
of the ion concentration (cf. Bliih, A., 1924, ii, 824) the Debye 
calculation of the activity coefficient (A., 1924, ii, 386) is modified 
on this basis. The expression so obtained consists of two parts, 
one expressing the electrical work due to the ionic force field in the 
transfer of ions from a weak to a stronger solution, the other the 
electrical work arising from the change of dielectric constant during 
this concentration change. An approximate expression for a uni- 
valent electrolyte is given as log f=—0-354V/ 2y/(1+AV 2y)+C2y, 
where A=a 0-232 x 108 (a=ionic radius), y=molar concentration, 
and C= a constant, which for a univalent ion is a determined func- 
tion of the lowering of dielectric constant of the solvent. 

Owing to the lack of data for dielectric constants of solutions, 
the assumption has been made that the increase of activity coeffi- 
cients at high concentrations is due entirely to the lowering of di- 
electric constant. By using electromotive force determinations 
of the activity coefficients of the chlorides of lithium, sodium, 
and potassium to evaluate the lowering of dielectric constant in 
these cases, the values 20, 9, and 6 for normal solutions were obtained. 
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Values of the same order may be calculated from Bliih’s results, 
and indirectly from the refractive indices of the salt solutions on 
the assumption that the polarising tendency of water molecules 
is unaffected by the presence of ions. The activity coefficients 
for a series of hydrochloric acid solutions were calculated on the 
assumptions that (1) all the H* ions exist free in solution, (2) hydr- 
ation is practically complete to H,O*+. The agreement between 
calculated and observed results is so close in each case that no 
decision between these views is possible. The activity coefficient 
in low concentrations is lowered by the addition of a salt with a 
common ion, but in stronger solutions is considerably raised, the 
more so the greater the increase of activity coefficient with concen- 
tration of the pure salt. 


Partial Pressures of Aqueous Solutions of Hydrochloric 
Acid at 50°. N.C. Yannakis (Bull. Soc. chim., 1925, [iv], 37, 
389—404; cf. A., 1923, ii, 611).—Methods for the determination 
of the partial pressures of aqueous solutions of the halogen acids 
are reviewed and the effect of errors of experiment on the pressure 
values obtained is considered. The partial pressures of water and 
hydrogen chloride over aqueous solutions of hydrochloric acid 
(6-65—35-9°, HCl) have been measured by the distillation method 
at 50°. A cooled receiver serves to arrest all the water in the dis- 
tillate, together with a small percentage of acid, the bulk of which 
is, however, absorbed in U-tubes containing metallic zinc. The 
partial pressure of hydrogen chloride remains small until the acid 
concentration reaches 25° and then increases rapidly with increasing 
concentration, 97°% of the total pressure of the 35°9% acid solution 
being due to hydrogen chloride. A reply is made to the criticisms 
of Dunn and Rideal (J., 1924, 125, 676). e. 8. ©. 


Temperature of Vapour above Boiling Salt Solutions. 
W. H. Banke and R. E. Wrison (Chem. Met. Eng., 1925, 32, 327— 
328).—A solution of zinc chloride boiling at 152° was vigorously 
boiled in a large flask, the vapour passing through screens of wire 
gauze to a thermometer, and then returning to the bottom of the 
flask by a reflux condenser. The thermometer readings depend 
on the outside temperature and varied from 126° to 150°, the latter 
value being obtained with an outside temperature of 152°. The 
temperature of the vapours evolved from boiling salt solutions 
when correctly measured is thus the same as that of the solution, 
in contradiction to the work of Schreber, whose results are contrary 
to the second law of thermodynamics. W. H.-R. 


Importance of Colloid Chemistry in Mineralogy and 
Geology. C. DoEttTER (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 
95—103). E. M. C. 


Silver Iodide Hydrosol. Method of Formation of Hydrosols 
and Gels. IV. A. LorrermosreR, W. SEIFERT, and W. Forst- 
MANN (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 230—244; cf. 
A., 1907, ii, 851; 1908, ii, 364; 1910, ii, 278)—In the titration 
of rapidly stirred potassium iodide and silver nitrate solutions the 
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point of complete flocculation and clearing of the silver iodide sol 
coincides with the equivalent point only in extremely dilute 
solutions. In solutions of medium concentration, clearing takes 
place in both cases before the equivalent point is reached, owing 
to the flocculating action of the potassium nitrate formed. 
With less rapid stirring of very dilute solutions of potassium 
iodide, more than the equivalent amount of silver nitrate is 
required for complete clearing. The interval between the com- 
mencement and the completion of flocculation is greater for 
the addition of silver nitrate to potassium iodide than for the 
addition of potassium iodide to silver nitrate. The positive silver 
iodide hydrosol is thus less stable than the negative one. Pure silver 
iodide may be prepared by titrating potassium iodide with silver 
nitrate to the point of clearing and removing potassium iodide from 
the precipitate by repeated washing and prolonged shaking with 
water. The positive and negative hydrosols show marked floccu- 
lation when equal amounts are mixed and some flocculation when 
the positive hydrosol is in slight excess. Positive silver thiocyanate 
hydrosol is much less stable than the negative hydrosol. By 
analogy with the gold value, a silver iodide value is defined as the 
amount, in mg., of a protective colloid which serves to prevent 
complete flocculation during the titration with 0-1N-silver nitrate 
of 25 c.c. 0-1N-potassium iodide, diluted to a definite volume. For 
a series of decreasing potassium iodide concentrations, the silver 
iodide values of a commercial dextrin were found to decrease 
exponentially and asymptotically to a constant value. Potassium 
iodide solution containing dextrin required more than the equivalent 
amount of silver nitrate for complete clearing; the excess increased 
regularly with the amount of dextrin up to a maximum value. 
On the other hand, silver nitrate containing dextrin required less 
than the equivalent amount of potassium iodide, the numerical 
relationships being more complicated. E. M. C. 


Dispersoid Study of Cellulose. P.P. von Wermmarn (Kolloid- 
Z., 1925, 36 (Zsigmondy-Festschr.), 103—109).—A lecture, out- 
lining the work in progress in the author’s laboratory on the dis- 
persion of cellulose in concentrated salt solutions. E. M. C. 


Wool as an Amphoteric Colloid. II. Chemical Theory 
of Dyeing. J. B. Speakman (J. Soc. Dyers and Col., 1925, 41, 
172—179; cf. B., 1925, 38)—The dyeing of wool is regarded as a 
typical case of the combination of an acid or base with an amphoteric 
colloid, the isoelectric point being about pg 4:8. De-aminated 
wool combines with acid dyes in virtue of the -CO-NH-groups. The 
electric charge on wool is ascribed to membrane equilibrium and 
this charge may be the immediate cause of dyeing with colloidal 
dyes. Thus the electrical theory, as also the adsorption theory, 
is regarded as a particular case of the chemical theory of dyeing. 
(Cf. B., July 3.] ' A. G. 

Lyophile Colloids and Poiseuille’s Law. H. R. Krvuyt 
(Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 218—230; cf. de 
Jong, A., 1923, ii, 132)—When the ratio of the hydrostatic 
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pressure to the length of the capillary was varied from 0-23 to 1-08, 
it was found that the viscosity remains constant and Poiseuille’s 
law is obeyed by sols of agar and gelatin, above their gelatinising 
temperatures, and also by starch, gum arabic, casein, cerium oxide, 
and silica sols. Agar and gelatin sols below their gelatinising tem- 
perature do not obey Poiseuille’s law. An “aged” vanadium 
pentoxide sol showed deviations. Gelatin and cerium sols, which 
are normal in the Ostwald viscosimeter, are also normal in the Hess 
viscosimeter. Deviations from Poiseuille’s law occur when the 
particles are not spherical. E. M. C. 


Physico-chemical Studies on Gold Hydrosols. A. GALEcKI 
(Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 154—184).—Gold 
hydrosols prepared in several ways have been examined with respect 
to their viscosity and catalytic activity towards hydrogen peroxide. 
During the ageing and flocculation of gold hydrosols prepared by 
Zsigmondy’s method, the viscosity falls to a minimum value and 
then increases. During flocculation by the addition of salts the 
minimum viscosity corresponds with the first change from red to 
violet. On prolonged ageing, the gold hydrosols give a constant 
viscosity which is lower than the initial values owing to some pre- 
cipitation. Exposure of the hydrosols to light increases the vis- 
cosity by an amount proportional to the amount of incident light. 
The catalytic decomposition of hydrogen peroxide by gold hydrosols 
prepared by Zsigmondy’s formaldehyde method decreases with 
the age of the hydrosol and is increased by the addition of alkali. 
For gold hydrosols prepared by Zsigmondy’s nuclear method, 
the catalytic activity increases in a linear manner with the dispersion. 
Gold hydrosols prepared by Doerinckel’s method are inactive in 
neutral solutions and have an optimum concentration of alkali. 
They inhibit the catalytic activity of the Zsigmondy hydrosols. 
Gold hydrosols prepared by the Gutbier and Varadi method of 
reduction with hydroxylamine are more active in neutral 
solution when prepared at 50° than at other temperatures. There 
is an optimum alkali concentration for hydrosols prepared below 50°, 
but no such optimum for those prepared above 50°. It is suggested 
that the two broad divisions of colloids should be termed the “ gold 
type ” and the “ protein type.” E. M. C. 


Water-combination in Colloids. G. F. Hirrie (Kolloid-Z., 
1924, 35, 337—339).—Four general types of water-combination 
in solid substances can be distinguished. The first type (A) is exem- 
plified by the crystalline hydrates in which the chemically combined 
water molecules occupy fixed positions in the crystal lattice. For 
such systems, the vapour pressure-composition curve has the well- 
known step-like form. In type B, a portion of the water is chemically 
combined—fixed in the crystal lattice—whilst another portion 
is free to move in the crystal lattice. A kinetic equilibrium is 
suggested between these two kinds of attracted water molecules. 
The vapour pressure-composition curves show strong deviations 
from the step-like curve of type A. Of the very few cases that have 
been thoroughly studied, yellow tungstic acid, WO,,H,O, and 
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RuCl;,H,O (8 salt) are instances in which most of the water is 
held as in type A, whereas in the zeolites the greater portion of the 
water is free to move in the crystal lattice. The palladium—hydrogen 
system is of this type. 

In type C most of the water is free and conditions are obtained to 
which the osmotic laws are applicable. For such systems, the 
vapour pressure is given by the equation log,p,/p=k/n where p, 
is the vapour pressure of pure water at a free surface, k is a con- 
stant for the particular system, p is the observed vapour pressure, 
and n is the adsorbed amount of water. White tungstic acid («) 
is an instance of this type, in which case k = 3-0. This type 
occupies a position midway between the purely chemical and the 
purely colloidal systems. 

For colloidal systems the vapour pressure is a function of the radius 
of the capillary as expressed in the relation of Zsigmondy and 
Anderson (cf. A., 1914, ii, 632). This is type D, of which silica gels 
afford an example. Type C differs from type D only in that the 
capillaries in the former are of molecular size. Various combinations 
of these different types exist. D. C. J. 


Colloidal Properties of Soap Solutions. L. GuRwitscH 
(Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 196—199).—Solutions 
of soaps of the naphthenic acids dissolve considerable amounts 
of mineral oil. The amount of oil dissolved per unit weight of soap 
increases with increasing concentration of the soap solution and 
with increasing molecular weight of the soap. The solubility of 
the oil decreases with increasing temperature. The interfacial 
tension of slightly acid mineral oils against water decreases slightly 
with increase of temperature, but that against sodium hydroxide 
solutions increases considerably. In dilute alcohol, the soaps are 
unimolecular and dissolve only traces of oil. These observations 
are interpreted in terms of the size of the soap micelles; greater 


amounts of oil are dissolved by soaps with larger micelles. 
E. M. C. 


Electrical Behaviour of Radioactive Colloidal Particles of 
the Order of 10° cm. as Observed Separately in a Gas. 
Enrenuarr.—(See ii, 465.) 


Colloid-chemistry of Linseed Oil. H. VoLLMANN (Z. angew. 
Chem., 1925, 38, 337—339).—A survey of the evidence in favour 
of regarding linseed oil as a colloidal solution, although there is no 
indication to show which constituents of the oil form the disperse 
phase.’ Its colloidal character is shown by its stabilising action 
on suspensions of finely-divided pigments. Suspensions of Milori- 
blue, chrome-yellow, ivory-black, and zinc-white were made in 
equal concentrations in linseed oil and in a paraffin oil of slightly 
higher viscosity, and in every case the suspension in linseed oil 
showed a markedly higher stability, this difference being greatest 
in the case of Milori-blue, and least in the case of chrome-yellow. 
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New Type of Silica Gel. H.N. Hoxtmes and J. A. ANDERSON 
(Ind. Eng. Chem., 1925, 17, 280—282).—It is more satisfactory to 
wash silica gel free from chlorides after drying and not before in 
order to prevent collapse of the capillary walls. Silica gel was pre- 
cipitated together with ferric oxide. After keeping for 2—3 days, 
the sludge was filtered and allowed to dry very slowly in thick 
masses. It was then broken up, washed free from chlorides, and 
activated at about 140° for 12 hrs. This gives a very active gel 
and the activity can be increased by dissolving out the ferric oxide 
with hydrochloric acid. Nickel chloride may be substituted for 
ferric chloride. M. B. D. 


Electrolyte-free, Water-soluble Proteins. IV. Acid- 
Protein Compounds. I. F. Mopern and W. Pavti (Biochem. 
Z., 1925, 156, 482—505)—Highly purited solutions of glutin 
(1-2%), serum-albumin (1-0%), and ovalbumin (1-57%) prepared 
by a process of dialysis followed by electrodialysis, are shown to 
give characteristic reproducible an for hydrogen-ion concen- 
tration (Cg=7-88 10°, 3-3 x 1-67 x 10-5, respectively) and for 
chlorine ion activity, with mercurous chloride (Cq=1-27 x 10%, 
1-82 x 104%, 3-17x104, respectively). The behaviour of these 
solutions towards acids is studied and from the Cy., Cy data an 
insight is gained into the constitution of acid—protein compounds. 
Preliminary determinations of the isoelectric points of these solutions 
have been made using conductivity measurements and the alcohol 
precipitation method. The Cy. for optimum precipitation for ovalbu- 
min is slightly, and for serum-albumin and glutin appreciably higher 
than the Cg. of the corresponding pure protein solutions. The value 
of Cy. for ovalbumin given above is slightly higher than Serensen’s 
figure (1-574 « 10°). P. W. C. 


Proteins. VII. Coagulation of Proteins by Heating. 
M. Sorensen and S. P. L. Sorensen (Compt. rend. Trav. Lab. 
Carlsberg, 1925, 15, (9), 1—26).—Mainly the text of a lecture 
delivered before the American Chemical Society on 3rd October, 
1924. Y. 


Casein. K. Konpo (Compt. rend. Trav. Lab. Carlsberg, 
1925, 15, (8), 1—39).—When casein is shaken with aqueous hydro- 
chloric acid, it is found that the amount of protein dissolved decreases 
as the amount of casein in contact with the solution increases. 
In explanation, it is suggested that the chlorine ions are bound 
partly as a complex in the solutions and partly with the hydrogen 
ions in the solid phase. Calculations show that the casein in solution 
binds about 210 g.-equiv. of chlorine ions. The observations 
of Loeb are confirmed by the osmotic pressure and membrane 
potential measurements of casein solutions with varying quantities 
of hydrochloric acid. Results in agreement with those of Loeb and 
of Pauli for the viscosity and conductivity of alkali caseinate 
solutions are also obtained, except that the casein solutions do not 
alter their condition in the course of time so long as the quantity 
of base added is small. The influence of sodium chloride on the 
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osmotic pressure and membrane potential of sodium caseinate 
in alkaline solutions is accompanied by a marked increase in the con- 
centration of the hydrogen ions. A theory closely allied to that of 
Donnan is put forward, and on this basis it would appear that the 
molecular weight of casein is high. &. ¥. 


Elasticity of Gelatin Jellies and its Bearing on their Physical 
Structure and Chemical Equilibria. H.J. Poo (Trans. Fara- 
day Soc., 1925, 27; Advance proof).—The behaviour of cylinders of 
gelatin jellies under tensile stress has been examined. The strain 
produced by a steady stress is not a function of the stress alone, but 
is also governed by a time factor or “‘ creep.” If # is the extension 
of a cylinder of jelly after time 7’, the graph connecting E and 
dE /dT consists of two portions, the first being a straight line and 
the second curved, in agreement with equations deduced from the 
assumption that jellies are liquid—solid structures, where the solid 
phase has the form of a mesh of fine fibrils, and in which the “ creep ” 
is due chiefly to a reversible flow of the liquid phase in the inter- 
stices of the solid, and, to a lesser extent, to an irreversible plastic 
deformation of the solid. For this type of structure the elasticity 
at constant temperature should vary approximately with the square 
of the volume concentration of the solid phase, and this is approxi- 
mately the case for temperatures from 5-7° to 27°. The elasticity 
varies greatly with temperature and this is attributed to changes 
in the equilibrium constant of a reversible reaction, either hydration 
or hydrolysis, which removes part of the protein substance from the 
solid to the liquid or vice versa. W. H.-R. 


Determination of the Elasticity of Gelatin Gels. E. SAUER 
and E. Kinxen (Z. angew. Chem., 1925, 38, 413—421).—Methods 
are described for the determination of the modulus of elasticity 
of gelatin gels against a shearing force. Such a gel if formed within 
a glass cylinder adheres firmly to the glass and the deformation of 
the longitudinal axis under a given air pressure can be measured. 
For pure gelatin Leik’s observation, that it varies as the square 
of the concentration, is confirmed. [Cf. B., June 26th.] Cc. 


Second Isoelectric Point of Gelatin. E. O. Kraemer (J. 
Physical Chem., 1925, 29, 410—413).—From the experimental 
evidence available, the second isoelectric point of gelatin at pg 7:8 
cannot be the isoelectric point of the sol form postulated by Wilson 
and Kern (A., 1923, i, 68). The author suggests that the behaviour 
of gelatin is analogous to that of ferric hydroxide sol (cf. Kruyt and 
Spek, A., 1919, ii, 498). When ferric hydroxide sol is treated with 
dilute sodium hydroxide it is found to have two regions of stability, 
corresponding with charges of different signs, and two precipitation 
zones. The two regions of instability correspond with the two 
isoelectric points. M. B. D. 


Periodic Precipitation in Dilute Gelatin Gels. G. W. 
Scort-Biarr (Phil. Mag., 1925, [vi], 49, 90—96).—The phenomenon 
of the formation of Liesegang rings is investigated with silver 
nitrate and 0-019% potassium dichromate in 0-5 and 1°% gelatin. 
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The age of the gel influences the distance from the surface of the 
last ring formed. It is suggested that a change in the structure of 
the gel accounts for this. The effect of exposure to light of different 
wave-lengths is investigated and there is a fundamental difference 
in the behaviour with visible and ultra-violet light. As a modifi- 
cation of Ostwald’s theory, it is suggested that no sharp metastable 
region exists, but one of concentration where precipitation becomes 
geen Experimental evidence is put forward in support of 
this view. 


Thermolability of Collagen. A. W. THomas and M. W. 
Keurty (J. Amer. Chem. Soc., 1925, 47, 833—836).—Comparison 
of the fixation of gallotannin and wattle bark extract by collagen 
at 40°, in aqueous solution with that at 25° indicates that at 40° 
collagen is converted into a “sol” form, the isoelectric point of 
which is approximately pg 8. [Cf. B., 1925, 370.] F. G. W. 


Heat Changes of the Globulins. M. Apotr (Kolloid-Z., 
1924, 35, 342—344; cf. this vol., ii, 199; see also A., 1924, ii, 831, 
728; i, 101; 1923, i, 396). D.C. J. 


Theory of Swelling and Reversibility Phenomena of 
Colloids. W. (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.) , 
49—52).—In crystalline hydrates and ammoniates the molecular 
heat of formation and the volume contraction decrease with suc- 
cessive additions. By analogy with such systems, it is suggested 
that the swelling of colloids is associated with the possession of 
relatively low lattice-energy. Anhydrous minerals have high 
lattice energy, as shown in their hardness, and do not swell. 
Hysteresis effects in the dehydration of hydrated oxides may be due 
to the formation of some of the anhydride. Protective colloids 
oppose the action of the lattice forces by preventing sufficiently 
close contact between the colloidal particles. E. M. C. 


Method for Measuring Small Changes of Swelling. P. A. 
TuiEssEn and C. Cartus (Kolloid-Z., 1925, 36 (Zsigmondy-Fesischr.), 
245—252).—Changes in the thickness of thin solid discs on treat- 
ment with liquids or atmospheres of known humidity are magnified 
optically. A rod suspended from one pan of an analytical balance 
rests lightly on the disc and the other pan is connected to the pan of a 
smaller balance, carrying a mirror on its beam. E. M. C. 


Swelling-promoting Effect of Alcohol. F. LoEBENSTEIN 
(Kolloid-Z., 1924, 35, 345—353).—The swelling effects of acids such 
as hydrochloric and sulphuric acids and a series of organic acids, 
e.g., acetic, propionic, lactic, etc., in the presence and absence of 
alcohol, on hide-powder have been determined. Measurements 
were also made using various protein hydrolysis products such as 
carbamide, alanine, and glycine and also putrefactive decom- 
position products. The swelling velocity was also approximately 
determined. It is shown that in many cases alcohol increases 
enormously the swelling of the protein. Especially is this the case 
with carbamide, n-butyric, phenylacetic, and phenylpropionic acids. 
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In these cases, a large increase in swelling velocity was also noticed. 
The effect of the sugars on this phenomenon is of considerable 
physiological interest. Sucrose and maltose produce a slight 
volume diminution, which was largely increased on increasing 
alcohol concentrations. Lactose produced a slight swelling increase 
both with and without alcohol, whilst dextrose produced scarcely 
any change in aqueous solution and a slight decrease in alcohol. 
D.C. J. 


Cell Permeability. I. Swelling of Gelatin under the 
Influence of Carbamide. F. Cuopat (Bull. Soc. Chim. biol., 
1925, 7, 113—123).—When cylinders or discs of 90°, gelatin 
(neutral, or faintly alkaline to litmus) are immersed in solutions of 
carbamide at various concentrations, swelling of the gelatin, as 
measured by the quantity of liquid absorbed, increases with increasing 
concentration of carbamide up to the point of complete dispersion. 
At all pq values there is greater swelling in the presence of carbamide 
than with water alone, the effect being at a minimum with gelatin at 
the isoelectric point (py 4-7) and increasing on both sides of this point. 
Glycine, biuret, and hydroxylamine do not show the same pheno- 
mena. It is considered that the specific action of carbamide is 
entirely a physical one and is due to the reduction of surface tension 
of the liquid caused by its presence. 

A theory explaining the course of the swelling of gelatin in weak 
acids, based on Donnan’s theory of membrane equilibrium, is put 
forward. C. T. & 


Physico-chemical Analysis of Oxide Sols. A. LOTTERMOSER 
[with F. Frrepricu, H. M. Hipner, and A. 8zaB6] (Z. Elektrochem., 
1924, 30, 391—393).—The ultrafiltration of sols of chromic, ferric, 
or aluminium hydroxide peptised with the corresponding chloride 
gives an ultrafiltrate that contains only hydrochloric acid and the 
hydrogen ion concentration of which is the same as that of the sol; 
the micelles therefore retain chloride ion, the negative charge on 
which compensates the positive charge on the colloid particles and the 
original sol may be formulated as [(wFe,0O,,yHCl,zH,O)H*],-+-nCl-. 
The specific conductance of the sol is higher than that of the ultra- 
filtrate, the difference being the true conductivity of the micelles 
which may thus be considered as complex electrolytes, the equi- 
valent conductivity of which at infinite dilution may be calculated 
from the equation, A,,,. =1000K,,/cz, where K,, is the conductivity 
of the micelles and cx that of the free chloride ion. The mobility of 
the micelle cation, 1000K,,,/¢,;—l,, rises abnormally with increasing 
dilution in sols containing little chlorine owing to displacement 
of the adsorption equilibrium, but in sols containing much chlorine 
A. approaches a constant as the sol more nearly approximates to 
a true electrolyte. A. R. P. 


Constitution of Silicic Acid Sols. I. W. Pau and E. 
VaK6 (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 334—340).— 
Graham’s silicic acid sol gives a well-defined specific conductance 
which remains constant after dialysis. Its constitution may be 
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represented as [a(Si0,+7”H,O).ySiO0,H-]+y[H*or Na*]. In the 
sol obtained by simple dialysis hydrogen and sodium ions are 
present in varying proportions. The sodium ions may be replaced 
by hydrogen ions by electrodialysis. In such purely acidoid sols, 
there is a close agreement between the values for the hydrogen-ion 
activity obtained potentiometrically, by conductimetric titration, 
and from the conductivity. Electrodialysis provides a suitable 
method for preparing highly concentrated from dilute sols. Although 
such sols set to fairly hard jellies, they may be redispersed in water 
and show the same composition as the more dilute sols. In a series 
of sols the ratio x : y, or the number of neutral molecules associated 
with one ion, varied from 320 to 1200. E. M. C. 


Organic Sols of Arsenic Trisulphide. J. J. BIKERMAN (Z. 
physikal. Chem., 1925, 115, 261—272).—The cataphoresis of 
colloidal solutions of arsenic trisulphide in nitrobenzene and ethyl 
acetoacetate, in the presence of dissolved salts, has been investi- 
gated. Precipitation takes place at a definite potential which is 
practically independent of the solvent and of the concentration 
of the sol. The rule connecting the precipitating power of ions 
with their valency holds in these non-aqueous solutions. L. F. G. 


Electrosynthesis of Sulphide Hydrosols. F. V. von Haun 
(Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 277—286).—The synthe- 
sis of hydrosols of sulphide minerals by means of electrical dis- 
integration was studied. Galena and molybdenite gave stable 
sols on cathodic disintegration and antimonite gave a very slight 
turbidity. The disintegration of molybdenite took place only when 
the temperature exceeded 53°; the value of this critical temperature 
varied by a few degrees according to the source of the mineral. This 
is the first case of a critical temperature in the electrical synthesis 
of colloidal solutions. The molybdenite sol showed a striking 
increase in the amplitude of its Brownian movement when a current 
was passed through it. The oscillatory discharge gave colloidal 
solutions with antimonite, sphalerite, chalcocite, and molybdenite ; 
galena and iron pyrites gave only coarsely dispersed systems. Dis- 
integration in the electric arc gave stable sols with galena, chalcocite, 
iron pyrites, and molybdenite. E. M. C. 


Influence of Agitation on the Coagulation of Hydrophobic 
Sols. H. FrReunpiicH and S. K. Basu (Z. physikal. Chem., 
1925, 115, 203—223).—The effect of agitation on the coagulation 
of arsenic trisulphide, ferric oxide, vanadium pentoxide, cupric 
oxide, and gold sols has been investigated. Acceleration is observed 
especially with comparatively large electrolyte concentrations and 
strongly coagulating ions; with the last three sols, retardation is 
observed and this is attributed to peptisation which becomes more 
effective the lower the concentration of electrolyte and the weaker 
the coagulating power of the ions. Coagulation velocity curves, 
without agitation, of cupric oxide sols show an initial induction 
period which is reduced on increasing the electrolyte concentration or 
on agitating. These effects, and the temperature effect, are in agree- 
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ment with Smoluchowski’s theory. The formula of Schalek and 
Szegvari (A., 1924, ii, 115) expresses the influence of electrolyte 
concentration on slow coagulation. L. F. G. 


Ultramicroscopy and Coagulation. A. DE G. RocasoLano 
(Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 830—82).—It is suggested 
that ultramicroscopic observation of the cessation of Brownian 
motion affords a satisfactory criterion of the occurrence of floccu- 
lation in all types of systems. E. M. C. 


Stability of Suspensions. I. Rate of Sedimentation of 
Kaolin Suspensions. W. 0. Kermack and W. T. H. WILLiaMson 
(Proc. Roy. Soc. Edinburgh, 1924—25, 45, 59—70).—A comparison 
has been made of the rates of sedimentation of a kaolin suspension 
in presence of varying concentrations of electrolyte at different 
ya Values. Contrary to the general behaviour observed, sodium 
chloride, and, to a less extent, sodium sulphate, inhibit precipitation 
in acid solution, possibly due to chemical reaction with the kaolin. 
Monocalcium phosphate, and still more ‘** superphosphate,’’ have 
an abnormally large precipitating action above a certain concen- 
tration in alkaline solution. This is ascribed to precipitation of 
basic phosphate on the kaolin particles. In acid solutions, the 
tervalent aluminium, ferric, and lanthanum ions have very little 
effect, but a zone of very marked flocculation occurs at py 7—8, 
separating an alkaline region within which the unsedimented 
particles are negatively charged, from an acid region in which they 
are positively charged. Similar behaviour has been observed with 
ordinary colloidal sols such as gold or gum benzoin (Kermack and 
Voge, following abstract), and also with soil clays (Comber, A., 1922, 
i, 212). B., June 26th.]} M.S. B. 


Action of Salts with Multivalent Cations on Colloidal 
Solutions of Gold and Gum Benzoin. W. O. Kermack and 
C.I. B. Voce (Proc. Roy. Soc. Edinburgh, 1924—25, 45, 90—101).— 
The precipitating action of beryllium sulphate and calcium, ferric, 
aluminium, and lanthanum chlorides on gold and gum benzoin sols 
has been examined at different pq values. There is a marked 
difference between the behaviour of bivalent and tervalent cations, 
for, not only do the latter precipitate at very much lower concen- 
trations than the former, but with increasing concentration of the 
tervalent ions the charge on the colloid changes from negative to 
positive, and between these regions lies a precipitating zone of 
concentration. The salts hydrolysed in a greater degree, for example 
ferric chloride, confer a positive charge in more acid solution than 
those hydrolysed to a less degree, e.g., lanthanum chloride. The 
phenomenon appears, therefore, to be related to the presence of 
hydroxide. Too large an increase in the amount of hydroxide, 
however, decreases stability, so that probably a certain concentra- 
tion of metallic ions is necessary. Possibly, therefore, a complex 
between colloid and hydroxide is formed, associated with a positively 
charged tervalent ion. The tervalent ions may have a more 
powerful atomic field of force than the bivalent ions, and thus be 
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able to form such associated complexes more easily. By testing 
the non-precipitated, positively-charged, colloidal solutions, pro- 
tected regions were observed in the case of gold sol with aluminium 
chloride and of gum benzoin sol with ferric chloride. This should 
be the region where the highest number of positively charged 
metallic ions exist simultaneously with sufficient hydroxide to 
form a surface layer. M. S. B. 


Influence of Neutral Salts on some Properties of Gelatin. 
E. Stiasny (Kolloid-Z., 1924, 35, 353—358).—It has been 
shown (cf. A., 1923, ii, 301) that sodium thiocyanate not only causes 
swelling in collagen but peptises it to a considerable extent; the 
thiocyanate has no hydrolysing action. Similar effects are found 
with gelatin. The hydrolytic effect was determined by the formol 
titration method and by a determination of the Van Slyke value. 
The peptising effect was determined by ultrafiltration experiments, 
mutarotation measurements, and viscosity measurements on the 
dialysed solutions. Sodium thiocyanate produces the same effect 
in decreasing the specific rotatory power of gelatin at 15° as does 
a rise of temperature to 35°. Further heating produces no change 
in the value of the constant. The effectiveness of other salts in 
decreasing the specific rotatory power follows the Hofmeister 
series for anions. ‘The effects of sodium thiocyanate on the viscosity 
of gelatin solutions are traced to a swelling effect which increases 
the viscosity and a peptising effect which decreases it. It is possible 
to follow these two effects by observing the viscosity before and 
after dialysis, because the swelling effect is completely reversible 
while the peptising effect is not. ‘The peptising effect is not attri- 
butable to the rupture of principal valencies but rather to a breaking 
down of the protein molecule, composed of aggregates of peptone 
molecules into simpler groups and finally into the peptone molecules 
themselves. D. C. 


Action of Colloidal and Semi-colloidal Ferric Hydroxide on 
Aqueous Gelatin Solutions. I. R. WiInTGEN and E. Meyer 
(Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 369—379).—When 
constant amounts of ferric hydroxide sol are mixed with increasing 
amounts of gelatin solution and water to give constant final volumes, 
two types of flocculation are obtained according as the necessary 
amount of water is added to the ferric hydroxide or the gelatin 
solution. © When the water is added to the gelatin solution, floccul- 
ation commences at a well-defined point and the amount of precipitate 
increases to a maximum. Irregularities are shown when the water 
is added to the ferric hydroxide. For increasing amounts of gelatin, 
there is a well-marked commencement of flocculation, followed 
by an increase to a rather indefinite point of maximum flocculation, 
a sudden fall to a point of no flocculation and a renewal of increasing 
flocculation. The amount of gelatin required for the first floccul- 
ation decreases with increase in the concentration and the age of the 
initial gelatin solution. For a series of dilutions of ferric hydroxide 
sols of different origin, the amount of gelatin required for flocculation 
decreases in a linear manner with the dilution for typical colloidal 


{ 
& 
f 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 525 


sols, but decreases in a linear manner with the concentration of 
semi-colloidal sols, containing much hydrochloric acid. The first 
case is regarded as a simple mutual flocculation and the second as 
involving, in addition, an increasing dispersion of the gelatin with 
increasing amounts of hydrochloric acid. E. M. C. 


Influence of Gelatin on the Stability of a Colloidal Solution 
of Cholesterol and on the Charge on the Particles. W. O. 
Kermack and P. MacCatium (Proc. Roy. Soc. Edinburgh, 1924—25, 
45, 71—89).—The stability of a cholesterol sol, prepared by the 
addition of an alcoholic solution of commercial cholesterol to dis- 
tilled water, and subsequent filtration, has been examined in solutions 
of varying pg value. The minimum amount of sodium chloride 
required to produce precipitation increases at first with increasing 
pu Value, reaches a maximum at py 7—8, remains constant up 
to pa 12, and then returns to zero, indicating that the cholesterol 
is precipitated by the alkalinity of the solution alone. An examin- 
ation of the effect of gelatin on the sol, combined with a study of the 
cataphoretic potential difference (P.D.) between the cholesterol 
particles and the medium, in the presence of gelatin of varying 
concentration and pz, shows that gelatin brings about precipitation 
through a range of py values which varies in position for varying 
concentrations of gelatin and exactly separates the region of posi- 
tively charged from that of negatively charged colloid. When 
sufficient gelatin is present the cholesterol particles show a zero 
potential at pq 4-7, the isoelectric point of gelatin. On decreasing 
the pg the particles acquire a positive charge which increases until 
a P.D. of about 14 mv. is reached, when it remains approximately 
constant or decreases. Similarly, above pg 4:7 the P.D. becomes 
negative up to values of about 25 mv. The effect of sodium 
chloride in the presence of gelatin is to widen the zone of precipit- 
ation. The gelatin, however, exerts a protective action against 
precipitation by sodium chloride, which probably reaches a minimum 
at the isoelectric point. The amount of gelatin required to protect 
against precipitation by sodium chloride is approximately that 
necessary to cover the particles of the sol with a unimolecular 
layer of gelatin from one to two atoms in thickness. This is also 
sufficient to keep the particles in suspension even when the P.D. 
is zero. The protective action of gelatin against precipitation by 
acid and alkali has also been studied. M.S. B. 

Effect of Dielectrics on the Stability of Colloids. D. 
Devutscu (Magyar orvosi Archivum, 1924, 25, 511—514).—The 
concentrations of dielectrics which are able to annul the colloid 
coagulating action of ammonium sulphate are in the order of their 
(low) dielectric constants. Organic acids with low dielectric con- 
stants are in the same order. By suitable combination of electro- 
lytes and dielectrics, blood-serum, casein, and albumose could be 
brought into a globulin-like phase. CHEMICAL ABSTRACTS. 

Peptisation of Bismuth Hydroxide. A. Kuun and H. 
Prrscu (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 310—318).—By 
repeated washing or dialysis of bismuth hydroxide precipitates a 
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point is reached at which the precipitate forms a sol, stable for a 
day or two. Sucrose and mannitol act as peptising agents and have 
maximum effects in 0-05N-solutions. With glycerol and lactose 
the amount of bismuth hydroxide in solution increases regularly 
with the concentration until the whole of the precipitate is peptised ; 
the peptisation appears to be followed by the formation of chemical 
complexes. E. M. C. 


Protective Action of Soaps for Zsigmondy Gold Hydrosols. 
B. PapaconstantTinov (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 
329—333).—The protective action of soaps towards gold hydrosols, 
as measured by the reciprocals of their gold values, decreases in 
the order oleate, palmitate, stearate, myristate, and laurate at 
the ordinary temperature. Increase of temperature increases the 
protective action of these soaps, presumably by decreasing the 
micelle size. Linoleates have about the same protective action as 
oleates at the ordinary temperature, but the protective action 
decreases with increase of temperature. The potassium and sodium 
soaps of lauric, myristic, and palmitic acids have approximately 
equal actions. At high temperatures, potassium stearate and 
linoleate are more active than the sodium salts, but sodium oleate 
is much more active than potassium oleate. E. M. C. 


Protection in a Colloidal Solution by Addition of an Electro- 
lyte in Quantities too Small to Effect Flocculation. A. 
BovutaRic and G. PERREAU (Compt. rend., 1925, 180, 
1337—1340; cf. A., 1924, ii, 595).—Addition of small amounts of 
an electrolyte to a colloidal solution can prevent its flocculation 
by a much larger quantity of the same electrolyte than is 
normally necessary. If the time which elapses before flocculation 
occurs is graphed against the quantity of electrolyte added the 
curve shows an asymptote parallel to the time axis, of which the 
abscissa « measures the maximum amount of electrolyte which 
can be added without causing flocculation. A small amount of 
sulphuric acid was added to a gamboge suspension which was then 
left to stand. Redetermination of the graph time/amount of 
coagulating electrolyte (sulphuric acid), indicated a uniform increase 
in stability of the suspension. The higher value (8) of the abscissa 
for the asymptote is a measure of the maximum amount of electrolyte 
which cannot effect coagulation, and 8—z« indicates the degree of 
protection. 

Using an arsenic sulphide sol treated with lithium chloride and 
kept for 11 days, the value of @—z« has been found for various 
quantities of lithium chloride. The protective effect at first 
increases with increasing lithium chloride, passes through an 
optimum and then diminishes. Using the optimum concentration, 
the variation of 8—« with the time which elapses between addition 
of protecting agent and testing its efficiency has been plotted. At 
first the protection increases with time, then passes through a 
maximum and diminishes. 

In other cases, e.g., gamboge and sulphuric acid, the protective 
effect increases steadily with the amount of electrolyte added. This 
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can be reconciled with the preceding case by supposing the maximum 
protection to be effected by an amount of electrolyte greater than 
the maximum quantity which may be added to the untreated 
suspension without causing flocculation. In all cases, the curve 
showing variation of protective effect with time (that elapses after 


introduction of the electrolyte) passes through a maximum. a - 
R. A. M. 


Sensitisation and Protection by Lipoids. W. BEcK 
(Biochem. Z., 1925, 156, 471—481).—Both the positive ferric oxide 
sol and the negative molybdic oxide sol can be rendered much more 
sensitive to precipitation by electrolytes by the addition of pure 
lecithin-sol or cholesterol-sol, the action of the latter being somewhat 
less than that of the former. Lecithin retains its sensitising 
property on admixture with serum albumin. Congo-red sols 
containing lecithin are more sensitive than lecithin sols, whereas 
Congo-red sols containing cholesterol are less sensitive than chole- 
sterol sols. Congo-red sols containing a mixture of 0-5°, lecithin 
and 0-5°% cholesterol sols are less sensitive than the original lipoid 
mixture. 


Dispersion and Base Exchange (Ion Exchange). G. 
Wiener (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 341—369; 
cf. this vol., ii, 36)—The general significance of base exchange 
in dispersoid chemistry is illustrated by reference to clay. The 
charge on clay particles is ascribed to the presence of a complex 
silicate anion, holding by weak residual electrostatic forces a sheath 
of cations in dynamic equilibrium. The attractive force on these 
cations increases with increased valency and decreases with increased 
hydration. Ultramicrons with heavily hydrated cations, ¢.g., 
lithium and sodium, are bulky and viscous and resemble hydro- 
philic colloids; those with less hydrated cations, e.g., cesium and 
calcium, are less viscous and resemble hydrophobic colloids. Simple 
effects of added electrolytes are obtained only if the added cation 
is the same as that in the outer sheath of the colloid particle; in 
other cases flocculation effects always include the effects of a base 
exchange. An extensive series of experiments with clays containing 
a single alkali or alkaline-earth metal led to the following conclusions. 
Ultramicroscopic and viscosimetric measurements show that clays 
are more stable, more hydrated, more viscous, and less sensitive 
to electrolytes the greater the hydration of their cations. The less 
hydrated the cation of an added salt, the more rapidly does it 
flocculate a clay. Increased concentrations of added salt, for dilute 
solutions and slow coagulation, increases the size of the aggregates 
formed, as shown in increased viscosities. For equal concentrations 
of the added electrolyte, the least hydrated flocculating cation 
forms the largest aggregates and gives the highest viscosity. For 
more concentrated salt solutions, the viscosity decreases with 
increasing salt concentration, owing probably to the removal of 
water from the ultramicrons by the dissolved salts. The viscosity 
is higher for coagulated clays with heavily hydrated cations than 
for those with less hydrated cations. Owing to base exchange, a 
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small amount of potassium chloride, added to a large amount of a 
calcium clay, has the same flocculating effect as an equivalent 
amount of calcium chloride, and the Schulze law is thus invalid. 
The changes in the relative flocculating powers of uni- and bi- 
valent ions with varied concentrations of colloid probably depend 
on changes in the amounts and relative importance of the exchanged 
bases. E. M. C. 


Application of the Diffusion Coefficient to the Determination 
of the Molecular Size of Heavy, Amphoteric Hydrated Oxides 
in Alkaline Solution. G. JANDER and H. Scuvuuz (Kolloid-Z., 
1925, 36 (Zsigmondy-Festschr.), 109—118).—In the alkali tantalates 
the ratio M,O : Ta,O, is 7 : 5 and the basicity of the tantalic acid is 
at least six, according to the variation of the conductivity with the 
dilution. Potassium tantalate may be represented as K,[Ta(TaO,),| 
with a molecular weight of about 1440. An estimate of the mole- 
cular weight was made by comparing its diffusion coefficient with 
that of a salt of similar molecular weight. The technique employed 
resembled that of Oholm (A., 1905, ii, 147). 0-05N-Sodium hexa- 
molybdic periodate, Na;[I(MoO,),], with molecular weight of 1202, 
had a diffusion coefficient of 0-29 at 10° in 0-1N- and 0-5N-sodium 
nitrate solutions, but gave much higher values in water and in 
N-sodium nitrate solution. 0-05N-Potassium tantalate had a 
diffusion coefficient of 0-24 in 0-1N-potassium hydroxide and 
0-1N-potassium nitrate solutions, but a higher value in water. The 
molecular weight of the potassium tantalate was thus 1750. 

E. M. C. 


Centrifuging, Diffusion, and Sedimentation Equilibria of 
Colloids and Substances of High Molecular Weight. T. 
SvepBerG (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 53—64).—A 
mathematical treatment of the determination of the size-distribution 
of colloidal particles by means of the ultra-centrifuge and measure- 
ments of diffusion. K. M. C. 


Theory of Membrane Equilibria. E. Hicxen (Kolloid-Z., 
1925, 36 (Zsigmondy-Festschr.), 204—217)—An exact thermo- 
dynamic theory of membrane equilibria is given for ideal and 
actual solutions of completely ionised electrolytes. Allowance is 
made in the case of ideal solutions for the diffusion of the solvent 
through the membrane. Debye’s theory of electrolytes is used 
for the treatment of the equilibria and leads to equations which are 
in harmony with the experiments of Donnan and Allmand (T., 
1914, 155, 1941) on the potassium ferrocyanide—potassium chloride 
equilibria. E. M. C. 


Use of Tap Water as the Outer Liquid in Dialysis. E. 
and M. (Kolloid-Z., 1925, 36 (Zsigmondy- 
Festschr.), 305—310; cf. Gutbier, Huber, and Schieber, A., 
1923, ii, 131).—Silicic acid sol takes up calcium when dialysed 
against tap water. The calcium is readily removed by dialysis 
against distilled water provided that some of the original salts 
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still remain in the sol. After complete removal of the original salts 
by tap water, the subsequent removal of calcium is very difficult. 
Tap water containing iron should not be used, since ferric hydroxide 
is formed in the silicic acid sol and cannot be removed. E. M. C. 


Physical-chemical Studies of Synthetic Colouring Matters. 
W. KopaczewskI (Rev. gén. Mat. Col., 1925, 39, 34—35, 105—106). 
—The rates of diffusion of 53 dyes in 1% aqueous solution at 25° 
through a collodion membrane prepared under carefully defined 
conditions were measured, and the results, which differ from those 
obtained by other workers, are tabulated. Resorcin-yellow, 
eosin, malachite-green, acridine-yellow, and methyl-violet diffuse 
rapidly; tropzolin, helianthine, gentian-violet, sudan-G, and 
direct-brown diffuse easily; but direct-grey, hemoglobin, direct- 
violet-J, and direct-green do not diffuse. It is suggested that the 
osmotic pressure of dyes in solution is due to the anions and non- 
dissociated molecules rather than to the cations (e.g., sodium). 
The results of investigations by other workers on the behaviour of 
dyes in solution are summarised. [Cf. B., 1925, 348.] A.J. H. 


Ultrafiltration of Non-aqueous Solutions. H. BrEcHHOLD 
and V. Szipon (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 259— 
271).—Membranes for the ultrafiltration of non-aqueous solutions 
may be prepared in Bechhold and K@nig ultrafiltration vessels by 
coagulating the impregnating material by means of an organic 
liquid. The best results are obtained with solutions of collodion in 
ether, coagulated by benzene or toluene. Light petroleum, 
carbon tetrachloride, and “tetralin’’ may also be used for the 
coagulation and cellulose triacetate in acetone for the impregnation. 
The relative porosities of the membranes may be compared either 
by replacing the benzene or toluene by alcohol and water and 
filtering hydrosols of known degrees of dispersion, or by means of the 
air-bubble method (A., 1908, ii, 823). Oil sols of a number 
of dyestuffs were found by ultrafiltration and by diffusion in 
jellies of aluminium oleate and caoutchouc in benzene to be ve 
finely divided and probably in the molecular state. Oil sols of 
copper and iron oleates were also very finely divided. Successful 
fractionations were made with sols of cadmium sulphide, zine 
sulphide, iron oxide, and graphite in oil and of asphalt in Se 


Ultrafiltration under Pressure. B. BRucKNER and W. OvER- 
BECK (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 192—196).—The 
rate of ultrafiltration under high pressures is considerably increased 
by providing constant stirring immediately above the filtering 
membrane. Two forms of electromagnetic stirrers are described. 
In one, an iron stirrer is driven by a rotating electromagnet above 
the ultrafilter. In the other, a hollow iron cylinder is lifted and 
dropped by means of an annular water-cooled electromagnet 
actuated by an intermittent current. This is obtained by passing 
the current through a heating coil in a hydrogen vessel and 
arranging that the alternate expansion and contraction of the gas 
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moves a mercury column which breaks and makes the electrical 
circuit. 


Mechanism of Ultrafiltration. J. Ductaux and J. ERRERA 
(Rev. gén. Colloid., 1925, 3, 97—103).—The rate of passage of 
different liquids through membranes of cellulose nitrate is 
approximately proportional to their viscosity (B., 1924, 815). This 
relation has been confirmed under conditions which minimise 
changes in the membrane during use, and it is shown that membranes 
of the cellulose type behave as rigid assemblages of fine capillary 
tubes towards all liquids which exert no solvent action on them. 
The bearing of these results on the structure of irreversible gels is 
briefly considered. F. G. T. 


Methylene-blue Test. Evaluation of Active Charcoals. 
W. Mecktensure (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 
132—142).—Considerable errors may be introduced by assessing 
the relative values of decolorising charcoals on the basis of the 
amounts of methylene-blue which are adsorbed by equal weights 
of charcoal. The time (¢) in seconds required by different weights 
(m) in mg. of charcoal, dried at 120°, to decolorise 20 c.c. of 0-15% 
methylene-blue solution were found to be connected by the equation 
(m — a)Z=K, where a and K are constants. A charcoal was 
separated into six fractions and the outer specific surfaces (O) were 
determined microscopically. The constant a was found to decrease 
gradually with increasing specific surface and the product K . OF 
remained constant throughout the series of fractions. E. M. C. 


Theory of Liesegang Rings. Wo. Ostwa.p (Kolloid-Z., 1925, 
36 (Zsigmondy-Festschr.), 3830—390).—In all reacting systems giving 
typical periodic precipitates there are three principal diffusion 
waves. The added electrolyte diffuses into the gel, the electrolyte 
in the gel diffuses outwards and that produced by the reaction 
may diffuse in both directions. In many cases, the product of the 
reaction has a higher rate of diffusion than one or both of the 
reactants. Many and probably all reactions giving typical periodic 
precipitates are balanced reactions and the precipitation may be 
prevented by changes of dissociation or hydrolysis and the 
formation of complex and double salts. The precipitation depends 
on certain critical mixture ratios of the concentrations of reactants 
which vary over wide ranges through the interference of diffusion 
waves. The following facts are advanced in support of the theory. 
Many Liesegang rings may be destroyed by the subsequent intro- 
duction by diffusion of the electrolyte produced in the reaction. 
Rings may sometimes be produced from a continuous precipitate 
in a gel, e.g., a uniform precipitate of lead sulphate in a gelatin 
gel containing ammonia is converted into rings by the diffusion of 
concentrated ammonium chloride. Replacing one component by 
a compound not giving a balanced reaction results in a continuous 
precipitate. The distribution of chloride ions in a gelatin gel 
containing magnesium chloride was found after the diffusion of 
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ammonia to show a periodic variation between values much higher 
and much lower than those in the original gel. E. M. C. 


Iodine as an Emulsifying Agent. H. N. Hotmes and H. A. 
Wuutiams (J. Amer. Chem. Soc., 1925, 47, 323—325).—-By shaking 
ethyl ether, ethyl acetate, amyl acetate, or amyl alcohol with 
water containing iodine in solution emulsions of the oil-in-water 
type are produced. Adsorption films of iodine at the liquid- 
liquid interface are formed, the change in the iodine concentration 
being very marked. L. J. H. 


Theory of Mordanting. II. E. Exép (Z. angew. Chem., 
1925, 38, 199—201)—The mordanting of wool by means of an 
aluminium bath is a chemical and not a physical process. The 
production of deleterious hydrochloric acid is avoided by using 
baths of aluminium formate or by adding sodium formate and 
formic acid to the aluminium chloride bath. In the case of silk, the 
production of the acid is surmounted by the use of suitable complex 
tin salts of organic acids, eg., Na [Sn(HCO,),],5H,O, which is 
produced within the fibres by soaking the fabric successively in 
sodium formate solution containing free formic acid and in stannic 
chloride. &. 


Mutual Action of Charged Particles in Liquid Media. 
E. F. Burton and J. E. Currie (Phil. Mag., 1925, [vi], 49, 194— 
209).—A theoretical discussion is given of the Helmholtz double 
layer theory in conjunction with Smoluchowski’s assumptions of 
mutual attraction of particles in close proximity, and Gouy’s 
explanations of the effect of electrolytes on the ions in the outer 
layer. Smoluchowski’s assumptions are replaced by postulating that 
(1) particles are drawn together by capillary action when very 
close to one another, (2) failure to combine under normal conditions 
is due to mutual repulsion by the effective charges when 
particles approach one another within the limits of the diffuse outer 
layer, (3) electrolytes by suppressing the diffusiveness of the outer 
layer reduce the effective distance of the repulsive action, (4) 
electrolytes by discharging the particles destroy the source of the 
force which kept them apart. Experimental evidence is given of 
scattering of particles due to charge, proving the existence of 
mutual repulsion. Scattering coefficients for lead shot in water, 
turpentine, alcohol, ether, and benzene are given, and the scattering 
is shown to be proportional to the viscosity of the medium. 

C. W. B. 


Applications of the Kinetic Theory of Gases. N. DE 
Kotossowsky (J. Chim. Physique, 1925, 22, 79—82).—On the 
assumption that C, is a linear function of the number (n) of atoms 
in the molecule of a gas, the kinetic theory leads to the relations 


(1) C,=2n+3, and (2) C,=2n+1. These equations give a much 
closer agreement with experimental data than the equation 
C,=3-5+1-5n given by Nernst (Gétt. Nachr., 1906, 1, 12). 
Combination of the equation of Laplace for the velocity (U) of 
sound in a gas with the kinetic theory equation for the arithmetic 
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mean velocity (wv) of translation of the molecules, leads to the 
relation U/u=0-627\/ (2n+-3)/(2n+1), which is in good agreement 
with experimental data. W. H.-R. 


Equilibrium Pressures of Individual Gases in Mixtures 
and the Mass-action Law for Gases. L. J. GILLESPIE (J. 
Amer. Chem. Soc., 1925, 47, 305—312).—A mathematical discussion 
of the law of mass action for real gases. No equation of state yet 
proposed permits a complete solution. The rule of Lewis and 
Randall for calculating the fugacity of a gas in a mixture is made 
exact by the addition of a term involving the integral of (év/in,— 

V /n,)dp between zero and the total pressure. Exactness of the Lewis- 
Randall rule, additivity of volumes and activity of heat content are 
interdependent. A method of experiment employing solid phases 
to fix the fugacities of the gases in the mixture is outlined. 

L. J. H. 


Representation of the Haber Equilibrium Data by an 
Equation. L. J. Giutespre (J. Math. Phys. Mass. Inst. Tech., 
1925, 4, 84—96).—The equation log K,=(2679-35+-1-1184p) /7— 
(5-8833-+-0-001232p) is shown to represent within the errors of 
experiment the values of the equilibrium constant determined by 
the Fixed Nitrogen Research Laboratory (cf. Larson and Dodge, 
A., 1924, ii, 104; Larson, ibid., ii, 331) for the temperature range 
325—500° and from 100 atm. to the lowest pressure. For higher 
pressures the equation log K,—(2172-26--1- pie x a 
0- yields better results. 


rium Proportions in the Formation of nha 
from Carbon Monoxide and Hydrogen, and from Carbon 
Dioxide and Hydrogen. B. Neumann and K. Jacos (Z. Elektro- 
chem., 1924, 30, 557—576).—The equilibrium relations and 
conditions of maximum yield of methane according to the equations 
(a) CO+3H,=CH,+H,O and (b) CO,.+4H,0=CH,+2H,0 are 
investigated experimentally and theoretically. Mixtures of the 
reacting gases in (a) and (b) were led over reduced nickel with porous 
porcelain or magnesia as carriers at different temperatures, and the 
resulting gas mixtures analysed. Above the temperature at which 
the yield of methane is a maximum there is a rapid diminution as the 
temperature rises. In the carbon monoxide reaction, the following 
changes appear to be involved: C+CO,=2CO, C+2H,=CH,, 
and CO+H,=—CO+H,0, the equilibrium constant for the reaction 
(a) calculated from the known constants for the partial reactions 
agreeing satisfactorily with that derived from the experimentally 
found partial pressures. The equilibrium is also considered from 
the point of view of the van’t Hoff isochore, the integration constant 
being deduced from the experimental measurements and from the 
chemical constants of the individual gases. Similar considerations 
are applied to reaction (b). C. H. D. C. 


Influence of Intensive Drying on Inner Equilibrium. A. 
Smits (J. Amer. Chem. Soc., 1925, 47, 794—795).—An exactly 
similar explanation as that suggested by Lewis (A., 1924, ii, 98) 
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concerning Baker’s experiments on intensive drying was previously 
put forward by the author (A., 1922, ii, 358). A short statement 
regarding the results obtained in recently published investigations 
(T., 1924, 125, 1068) is appended. J. 8. C. 


ilibrium between Creatine and Creatinine in Aqueous 
Solution. Effect of Hydrogen Ion. G. Epaar and H. E, 
Suiver (J. Amer. Chem. Soc., 1925, 47, 1179—1188).—The con- 
version of creatine into creatinine proceeds, in aqueous solution, to 
an equilibrium, the ratio of the molecular concentration of 
creatinine to that of creatine being 0-54 at 25°, 1-02 at 50°, 1-59 at 
70°, and 2-89 at 100°. In buffer solutions, the above ratio at 50° 
is as follows: pal, 36:72; pa 3, 4:01; pu 4, 1:33; pa 5, 1-05; 
and py 6, 1-03. At 25°, about 10% of the material is lost by hydro- 
lytic decomposition before equilibrium is reached. The results 
are discussed mathematically from the point of view of the ionisation 
of the two bases (cf. Hahn and Barkan, A., 1921, i, 515) and 
equations are derived for the influence of temperature and hydrogen- 
ion concentration on the equilibrium. We 


ilibrium Diagram of the Binary Alloys of Antimony 
and Bismuth. B. Orant (Sci. Rep. Téhoku Imp. Univ., 1925, 
13, 293—297).—The equilibrium diagram for the binary alloys of 
antimony and bismuth was determined by the method of Konno 
and Ishara (ibid., 1921, 10, 57; 1924, 13, 75). The form of the 
curves for both solidus and liquidus indicates a continuous series 
of solid solutions, confirming the results of Gautier. The horizontal 
form of the solidus suggested by Cook (J. Inst. Met., 1921, 26, 421) 
is not confirmed. C. S. 


Equilibrium Diagrams and the Heats of Formation in 
some Binary Organic Systems. I. B. E. Kirran (Far- 
maceutski vjesnik, 1924, 14, 583—590, 617—620, 668—674, 702— 
704, 748—751, 777—783).—The equilibrium relations in binary 
systems with trichloroacetic acid as the first component (C,) have been 
studied by the cooling curve method. In the following summary, the 
composition of characteristic mixtures is expressed in moles % (__) 
of the second component (C,). C,=p-Toluidine: two eutectic 
points at 18-2° (15) and at 32-7° (65), and a maximum at 84-0° 
(33-3), corresponding with the compound Me-C,H,-NH,,2CCl,°CO,H. 
C,=Diphenylamine: two eutectic points at 19-6° (15) and at 
51-3° (95), and a maximum at 114-2° (66-6) corresponding with the 
compound 2NHPh,,CCl,-CO,.H. C,—8-Naphthylamine: two eutec- 
tic points at 15-0° (12) and at 98-6° (65) and a maximum at (50). 
It was not possible to determine the m. p. of the equimolecular 
compound owing to the decomposition of the trichloroacetic acid. 
Results with phenol confirmed those previously obtained by 
Kendall (A., 1916, i, 599). Quinol: two eutectic points at 
49-5° (2) and at 77-5° (35), and a maximum at 84-9° (25) 
corresponding with the compound C,H,(OH),,3CCl,;CO,H. Pyro- 
catechol, resorcinol, pyrogallol, and naphthalene form no 
compounds. The data for the respective eutectic points are: 
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pyrocatechol, 34-7° (25); resorcinol, 25-0° (30); pyrogallol, 40-2° 
(12); naphthalene, 35-2° (23). C,—Camphor: two eutectic points 
at 6-7° (30), and at 22-3° (67) and a maximum at 62° (50) correspond- 
ing with an equimolecular compound. The formation of this 
compound is significant as it accounts for the difference in the 
results for the heat of combustion of trichloroacetic acid as deter- 
mined by Berthelot and Matignon (Ann. Chim. Physique, 1893, 
[6], 28, 565) and those obtained by the author. In the second 
part of the paper binary systems with phenacetin (C,) have been 
investigated. C, = Urethane gives a eutectic at 45-0° (93: 5); C= 

acetaniline, a eutectic at 75-0° (78-4); C,=benzoic acid, a eutectic 
at 86-7° (65-7). The third part of the memoir deals with various 
binary systems. Naphthalene (C,) gives with m-dinitrobenzene 
(C,) a eutectic at 51-0° and 44 mo ol. % of m-dinitrobenzene. The 
different results of Kremann (A., 1905, ii, 77) are attributed 
to supercooling, to which the mixture is strongly inclined. Phenol 
(C,) and p-toluidine (C,) form an equimolecular compound, which 
exist in two forms, the metastable modification crystallising at 
28-6° and the stable at 29-4° (cf. Philip, T., 1903, 83, 828); the 
eutectic points are at 9-1° (25) and at 20-8° ’(69). m-Chloronitro- 
benzene (C',) and m-bromonitrobenzene (C,) yield only a continuous 
series of solid solutions as previously found by Kiister (A., 1892, 
396) and Hasselblatt (A., 1913, ii, 484). 8S. S. M. 


Transformation Points of Solid Solutions of Alumina or 
Chromic Oxide in Ferric Oxide. H. Forestier and G. 
CHAauDRON (Compt. rend., 1925, 180, 1264—1266; cf. A., 1924, 
ii, 617).—It has been shown earlier by a dilatometric method that 
ferric oxide undergoes a reversible transformation at 675°. The 
influence of the addition of the corresponding oxides of aluminium 
and chromium has now been investigated. Mixtures of hydroxides 
not ignited above 400° show no lowering of the transition point, 
indicating mere juxtaposition of the oxides. Heating at 700° 
affords evidence of solid solution formation which is completed on 
heating for 2hrs. at 900°. Addition of alumina causes a linear decrease 
in the transformation point up to 12% Al,O;. Further addition 
has no effect, the point remaining fixed at 575°. Addition of 
chromic oxide causes a similar linear decrease (40°,, Cr,O, corres- 
ponds with 230°), but no sharp break in the curve ‘of temperature 
against chromium content is observed. At high percentages, the 
influence of chromium oxide on the transition point is much smaller. 
The oxides of iron and chromium are miscible in all proportions. 
This conclusion is supported by the fact that the ratio of their 
molecular volumes is practically equal to unity. R. A. H. 


Hydrated Ferric Oxide and Iron Oxides. A. Smmon and T. 
Scumipt (Kolloid-Z., 1925, 36 (Zsigmondy Fesischr.), 65—80).— 
The water lost by hydrated ferric oxide, prepared in several ways, was 
determined at a series of temperatures and a constant pressure of 
10 mm. The isobars were quite smooth and gave no evidence of 
the existence of definite hydrates. A sample prepared by the 
dialysis of ferric nitrate held water more strongly than those pre- 
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cipitated from ferric nitrate or chloride. The form of the isobars 
suggests that at low temperatures the water obeys the osmotic 
law for amorphous systems with capillaries of molecular size (cf. 
Huttig, Fortschritte der Chem., 18, 1), and that at higher 
temperatures the water is held within and affects the lattice struc- 
ture of the ferric oxide. An X-ray analysis showed that the lattice 
structure of the heated residue was slightly different from that of 
the ignited oxide. The 10 mm. isobar for the decomposition of 
ferric oxide showed a sharp break at 1300°, corresponding with 
a complete conversion to ferrosoferric oxide without the formation 
of any intermediate oxide. On X-ray analysis the interference 
lines of ferric oxide were of an unknown type, those of ferrosoferric 
oxide of the spinel type, and those of a partly decomposed ferric 
oxide were a mixture of those of the two separate oxides and included 
no other lines. Neither mixed crystals nor intermediate oxides 


are formed by the decomposition of ferric oxide by heat. 
E. M. C. 


ilibrium States of the Ternary Alloys. I. K. IwaseE 
(Sci. Rep. Téhoku Imp. Univ., 1925, 13, 311—354).—The author 
discusses the equilibrium states for more complicated cases of 
ternary systems. The conditions for equilibrium are stated in 
terms of Gibbs’ function S=e—7+Pv which has a minimum 
value in the equilibrium state. Each case is dealt with graphically 
on a triangular base, the = values being represented by the height 
of the vertical ordinates. The discussion refers to systems in which 
(1) solid solutions are not formed, (2) solid solutions are formed. 
In each group, special types are dealt with. The method can be 
used to determine the equilibrium in more complex cases. C. 8. 


Graphic Representation of Ternary Iron-—Carbon Alloys. 
A. von VecEsack (Stahl u. Eisen, 1925, 45, 458—461).—The 
representation of ternary iron-carbon alloys on an equilateral 
triangular diagram confines the results to a small strip remote from 
the carbon apex. To overcome this disadvantage, the use of the 
method of Goerens is recommended, in which an isosceles triangle 
is employed, the distance of the carbon apex being proportional 
to the increased carbon scale chosen. This method fulfils the 
requirement that the coordinates of all points on the diagram should 
add up to 100. [Cf. B., 1925, 405.] > 


Lead-Zinc-Antimony Alloys. G. Tammany and O. Daun 
(Z. anorg. Chem., 1925, 144, 1—15).—Of the three binary systems 
involved, zinc-antimony alone forms compounds; the most stable, 
ZnSb, m. p. 537°, decomposes into Zn,Sb,+Sb. The space model 
for the ternary system is divided by a ridge corresponding with 
the binary system Pb-Zn,Sb, into two regions, Pb-Zn,Sb,-Zn and 
Pb-Zn,Sb,-Sb, respectively. The ridge has a eutectic at 312°, 
corresponding with 2° Zn,Sb, and 98°, Pb, which gives the maxi- 
mum temperature for the univariant system, Pb+Zn,Sb,+ 
liquid, the ternary eutectics for the regions on the zine and anti- 
mony sides of the ridge being lower; that on the zinc side contains 
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very little zinc, and the structure can scarcely be distinguished from 
that of the Pb—Zn,Sb, eutectic. The eutectic on the antimony side 
is at 244-5°, with the composition 87-1%, Pb, 12-5% Sb, 0:-4% Zn; 
in this region miscibility in the liquid state is complete, —T on 
the zinc side two immiscible layers are obtained. 8. I. L. 


System Molybdenum-Nickel-Tin. H. (Z. 
M clk, 1925, 17, 122—124)—The solid solution region at the 
nickel corner of the ternary diagram of the molybdenum-nickel-tin 
alloys is bounded by a slightly curved line joining the point corres- 
ponding with 34% Mo on the molybdenum side with that correspond- 
ing with 15° Sn on the tin side. There are no ternary compounds 
or eutectics. The alloys consisting of nickel-rich solid solutions are 
harder than the corresponding alloys in which silicon replaces the 
tin (cf. this vol., ii, 298), but can be easily worked; they are all 
relatively easily attacked by acid and alkaline liquids. [Cf. B., 
June 26th.] A. &. FP. 


System Aluminium-—Molybdenum-Nickel. H. PrautscxH 
(Z. Metallk., 1925, 17, 125—127)—The system aluminium- 
molybdenum-nickel contains no ternary compounds or ternary 
eutectics, and there is only a small region of homogeneous mixed 
crystals at the nickel corner of the diagram. This includes all 
alloys containing 89°, Ni or more and extends along the molyb- 
denum side of the diagram to the 30% Mo alloy and along the 
aluminium side to the 12% Alalloy. The Brinell hardness of alloys 
consisting of solid solutions of molybdenum and aluminium in 
nickel varies from 200 to 286; these alloys, although inclined to 
be porous are fairly resistant to attack by alkali metal hydroxides, 
but are somewhat readily corroded by ammonia and mineral acids. 
(Cf. B., June 26th.] A. R. P. 


Ternary System : Silver Perchlorate, Pyridine, and Water. 
R. Macy (J. Amer. Chem. Soc., 1925, 47, 1031—1036; cf. A., 
1924, ii, 679).—Pyridine forms a set of compounds with silver 
perchlorate similar to the corresponding aniline compounds, viz., 
AgCl0,,4C;H;N (—43° to m. p. 68°; unstable); 4AgCl0,,9C;H;N 
(68° to m. p. 95: 6°; unstable) ; AgC10,,2C,H, N (m. p. 147°: stable). 
Above 130°, metallic silver is deposited ; most aromatic amines are 
oxidised by silver perchlorate. The solubility of silver perchlorate 
varies from 20° in pure pyridine to less than 0:59 when much 
water is present; pyridine is practically insoluble in aqueous 
solutions of the silver salt. Above 30° conjugate solutions appear 
in the ternary system. Pure pyridine melts at a & 


Equilibria between Metals and Fused Salts. R. Lorenz 
(Trans. Amer. Electrochem. Soc., 1925, 47, 243—258).—The author 
has investigated the equilibria ‘for a number of fused electrolytes 
of the type Cd+PbCl, = CdCl,+Pb and Cd+TI,Cl, = 
CdCl,+2T1. The equilibrium is only slightly affected by temper- 
ature in the range 600—700°. The influence of diluents was 
examined in respect of both phases. No salt was found which is 


mee 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 537 


without effect on the fused chlorides, sodium and potassium 
chlorides forming complex salts, although taking no part in the 
reaction. The addition of potassium chloride with sodium chloride 
shifts the equilibrium with increasing additions until a maximum 
is reached, further additions producing no effect. Bismuth is an 
entirely indifferent diluent in the metal phase and produces no 
shift in the equilibria. Antimony forms compounds with cadmium, 
but not with lead, and shifts the equilibria to a maximum position 
as with potassium chloride. In the second case, the equilibrium 
may be written Cd+TI,Cl, — CdCl,+2Tl, or Cd+2TICl — 
CdCl,+2Tl. The addition of potassium chloride with sodium chloride 
would affect the second, but not the first case, and the first scheme 
is therefore preferred. Similarly it is deduced that the metal is 
monatomic if cadmium is monatomic. The law of mass action 
is not applicable to such condensed systems, and a new equation 
is developed for these cases. C. 8. 


Molten Electrolytes. R. Lorenz (Z. Elektrochem., 1924, 
30, 371—375).—The paper summarises the earlier work of the 
author and his collaborators on the equilibrium between molten 
metals and salts. Tammann’s theory is applied to the study of 
the equilibrium of the system Pb+-CdCl, == Cd+PbCl,, and is 
shown to be in good agreement with previous experimental results. 
A new formula derived from van Laar’s work is employed to repre- 
sent the equilibrium between thallium, cadmium, and their chlorides. 

A. B. P. 


System Sodium Palmitate-Sodium Chloride-Water. J. W. 
McBatn and G. M. Lanepon (J. Chem. Soc., 1925, 127, 852—870; 
ef. McBain and Burnett, T., 1922, 121, 1320).—Isotherms derived 
from solubility determinations have been drawn up for 60°, 90°, 
120°, and 150°. Nearly half the triangular diagram is occupied by 
the field of isotropic solutions of soap and salt, which are partly 
colloidal and partly crystalloidal. There is a large field of “ wet 
curds” in which salt solutions are in heterogeneous equilibrium 
with anisotropic soap solutions; also a number of small fields 
representing equilibria of the above phases with curd fibres and with 
two distinct forms of anisotropic soap solution. Of these latter 
the more concentrated form (about 63°% of fatty acid) appears to 
be a liquid crystal, whilst the other, which occurs in concentrations 
of 2-5 to 3-0 N,,, is considered to be a conic anisotropic liquid. 

W. A. C. 


Heterogeneous Dissociation Equilibria of Water Vapour 
and of Carbon Dioxide over Iron and its Oxides. K.Hormann 
(Z. Elektrochem., 1925, 34, 172—176).—The dissociation constants 
for water vapour over the phase pairs Fe,0,-FeO (a) and FeO-Fe 
(b) have been recalculated from Eastman’s values (A., 1922, ii, 
506) for the corresponding carbon dioxide constants, Eastman’s 
own results in this operation being considered unsatisfactory. The 
values obtained are log Kg= —3237/7+3-509 and log K,=—834/T 
+0-636. In addition, the constant for the carbon dioxide equi- 
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librium over the phase pair Fe,0,-Fe has been calculated from 
Wohler and Giinther’s equation “for the corresponding water- 
vapour dissociation, the value obtained being log K=-+261/T 
—0-325. The results are compared with those of other workers. 
Since the degree of gaseous dissociation in the systems Fe—-O-C 
and Fe—-O-H is small, equilibrium is practically independent of 
pressure. The presence of four phases should therefore cause 
invariance. In the blast furnace, a fourth phase, viz., carbon as 
coke, is continually added so that application of the equilibrium 
diagrams to this process is uncertain. N. H. H. 


Equilibria in Systems in which Phases are Separated by a 
Semi-permeable Membrane. III. F. A. H. ScHREINEMAKERS 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 42—51).—A 
mathematical discussion of the membrane diffusion pressure and 
the osmotic attraction in ternary systems, in which one or more 
solid phases occur and water is the diffusing substance. L. L. B. 


Differential Methods and Apparatus for the Determination 
of Dissociation Isochores. ‘Thermal Dissociation of Cad- 
mium Carbonate. L. ANpRussow (Z. physikal. Chem., 1925, 115, 
273—288: cf. Centnerszwer and Andrussov, A., 1924, ii, 665; Maz- 
zetti, A., 1924, ii, 853).—An apparatus is described which was used 
to determine velocities of reaction and equilibrium constants for the 
system cadmium carbonate—cadmium oxide—carbon dioxide. The 
equation for the reaction isochore is in agreement with the Nernst 
equation. L. F. G. 


Activity Coefficients of Hydrochloric Acid in Solutions of 
Ethyl Alcohol. H. S. Harnep and M. H. FLEysHER (J. Amer. 
Chem. Soc., 1925, 47, 82—92).—From the E.M.F. of the cells, 

H,|HCl(M)|AgCl|Ag, i in ethyl alcohol and mixtures of ethyl alcohol 
and water at 25°, the relative activity coefficients of the acid in 
these solutions have been determined and the absolute activity 
coefficients approximately estimated. L. J. H. 


Activity Coefficient and Ionic Concentration Product of 
Water in Sodium and Potassium Chloride Solutions. H. S$. 
Harnep (J. Amer. Chem. Soc., 1925, 47, 9830—940).—From pre- 
viously recorded measurements of the #.M.F. of certain concen- 
tration cells containing no liquid junctions (Harned, A., 1920, ii, 
664; 1922, ii, 255), the activity coefficients of water in solutions 


of sodium and potassium chlorides have been calculated and also — 


values for the product yx-you/du,o, y being the activity coefficient 
and a the activity. From this it is shown that water passes through 
a maximum state of ionisation with progressive addition of salts, 
sodium chloride producing a higher dissociation than the potassium 
salt. All weak electrolytes yielding ions with high activity coeffi- 
cients probably produce a similar effect. S. &. T. 


Free Energy of Sulphuric Acid in Aqueous Sulphate 
Solutions. H. 8. Harnep and R. D. Sturets (J. Amer. Chem. 
Soc., 1925, 47, 945—953).—The activity coefficients of sulphuric 


es 
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acid in sulphate solutions are calculated from the #.M.F. of cells 
of the type H,|M,SO,(c,),H,SO,(c,)|Hg.SO,|Hg, where M=Na or 
K, and H,|MgSO, Hz,SO,|He, where c, is 0-1N to 
1N and c, is 0-1N and 0-01N. Measurements are also made with the 
former cells in which c,+c,=0-1N. 


Activity of the Hydroxyl Ion in Concentrated Lyes on the 
Basis of Electrode and Liquid Potential Measurements. R. 
Fricke (Z. Elektrochem., 1924, 30, 580—587).—Measurements of 
liquid potentials, hydrogen electrode potentials, and mercuric 
oxide electrode potentials lead to fairly consistent results for the 
activity of the hydroxyl ion in alkali hydroxides at 30° with con- 
centrations up to about 15N. It is found that the activity increases 
relatively slowly up to about 10N, after which it increases very 
rapidly. When the concentrations are referred to N-solutions, 
potassium hydroxide is more active than sodium hydroxide of the 
same concentration. The increasing activity is attributed in part 
to lower hydration of hydroxyl ions at higher concentrations. 

C. & 


Affinity. T. pE DonpER (Compt. rend., 1925, 180, 1334— 
1337).—A mathematical treatment of affinity from the point of 
view of thermodynamics. In the Clausius equation, dA=TdS—dQ 
20 (S is entropy, 7 abs. temperature, dQ heat absorbed during 
a given transformation), dA is identified with affinity. On this 
basis, the van’t Hoff and Le Chatelier theorems are deduced in a 
generalised form. R. A. M. 


Thermodynamic Deductions from the Equation of State 
for Adsorbed Substances. M. Votmer (Z. physikal. Chem., 
1925, 115, 253—260).—By means of a cyclic process Gibbs’ equation 
is derived, and by combining this with the corrected equation of 
state (cf. preceding abstract) further equations are derived, similar 
to those already obtained from kinetic considerations by Langmuir 
(A., 1918, ii, 430). L. F. G. 


Thermodynamics of Surface Actions. L. Gay (J. Chim. 
Physique, 1925, 22, 115—130).—Theoretical. A description of the 
general principles underlying the application of thermodynamics 
to surface actions. 

The phase rule as usually formulated involves the assumption 
that the phases in equilibrium are all at the same pressure, which 
is not necessarily the case when curved interfacial boundaries are 
present. If the pressure of each phase is considered as a separate 
variable,.the number of degrees of freedom of a system, in which 
all the phases are in contact, is independent of the number of 
phases, and equals (n+1), where n is the number of components, 

W. H.-R. 


Relation between Deviations from Raoult’s Law and the 
Partial Heats of Solution. J. A. V. Buttmr (J. Amer. Chem. 
Soc., 1925, 47, 117—122).—In those cases for which data exist, 
there is an almost exact proportionality between the deviations 
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and the partial heats of solution. From statistical theory it is 
suggested that this linear relation between the two quantities 
would be explained if the heat of solution is divided between the 
passage from the interior to the surface and the escape from the 
surface in definite proportions for each system. L. J. H. 


Proposal to Establish a Secondary Thermochemical 
Standard. W. SwrentTostawskI (Bull. Soc. chim., 1925, [iv], 
37, 84—89; cf. A., 1924, ii, 39).—A protest against the use of any 
thermochemical standard (for the combustion of organic substances) 
other than that accepted internationally, t.e., benzoic acid, except 
as an auxiliary to prove the purity of the benzoic acid employed 
in the calibration. L. J. H. 


Thermal Method for the Study of Gaseous Systems. G. 
Piccarpi (Atti R. Accad. Lincei, 1925, [vi], 1, 226—229).—The 
results of experiments on dry air and on nitrogen tetroxide show 
that the method previously described (A., 1924, ii, 537, 600) gives 
at least qualitative indications of the changes in the gas which are 
produced by a rise of temperature. = 


Heats of Solution of Glycerol. N. pE KoLossowsxy (J. 
Chim. Physique, 1925, 22, 83—93).—Using 99% glycerol and a 
Berthelot calorimeter, the following values have been determined 
for the molecular heats of solution of glycerol. In water, +1335 cal. 
for dilutions from 1/140 to 1/200 mol.; in methyl alcohol —370 cal. 
for a dilution of 1/50 mol.; in an equimolecular mixture of water 
and methyl alcohol, —417 cal. for a dilution of 1 mol. glycerol to | 
86 mols. of mixed solvent; in mixtures of water and ethyl! alcohol 
containing 30, 33-83, and 62°% ethyl alcohol (by weight), 0, —412, 
and —337 cal., respectively. The heats of dilution in water and 
pure or aqueous methyl alcohol are comparatively small. The 
most probable value for the heat of solution of 1 mol. of anhydrous 
glycerol in 200 mols. of water is +1450 cal. W. H.-R. 


Heats of Solution of Phenols in Water. N. pr KoLossowsky 
and A. Kragrr (J. Chim. Physique, 1925, 22, 94—96).—The follow- 
ing molecular heats of solution in water have been determined, 
using a Berthelot calorimeter. Phenol, —2762 cal.; 0-cresol, 
—3126 cal.; resorcinol, —3636 cal.; quinol, —4446 cal.; pyrogaliol, 
—3911 cal. W. H.-R. 


Heats of Solution of Barium Chloride in Aqueous Alcohol. 
N. pE Kotossowsky (J. Chim. Physique, 1925, 22, 97—100).—The 
heats of solution of anhydrous barium chloride in aqueous solutions 
of ethyl alcohol containing 20-36 and 33-83% alcohol, are —130 
and —944 cal., respectively; the corresponding values for the 
hydrated salts BaCl,,2H,O are —6718 and —7416 cal. The heats 
of hydration are thus +6588 and +6472 cal. in the two cases, 
indicating that the addition of alcohol to water lowers the heat 
of hydration, which in the case of pure water is ig cal. 

. H.-R. 
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Theory of Electrolytic Conductivity. O. Repiicn (Physikal. 
Z., 1925, 26, 199—205).—The range of applicability of the Debye 
and Hiickel equations (A., 1923, ii, 724) without the introduction 
of arbitrary constants is considerably extended by the introduction 
of a single universal constant, which, although possessing a 
theoretical basis, has to be evaluated from experimental data. 
This constant, 0-694, is obtained as a correction factor in calculating 
the ionic radius by means of a modified Stokes’ law (Redlich, ibid., 
1925, 26, 155), and is evaluated from conductivity data for potassium 
chloride. It is valid for all binary electrolytes. An application 
of Ohm’s law to the inter-ionic forces leads to an expression which 
includes the previously neglected second term in /c of the Debye 
and Hiickel equation, contains no arbitrary constants although it 
includes the above universal one, and satisfactorily reproduces the 
conductivities of binary electrolytes up to 0-1N concentration. 

G.. 


Conductivity of Electrolytes. ©. W. Davirs (J. Physical 
Chem., 1925, 29, 473—481).—For concentrations below 0-002N 
conductivity data agree with the relation : \,,—\.=KV cA,,; where 
K is a constant, c the concentration in g. equivalents per litre, and 
A,» Ac the equivalent conductivities of univalent ions. M. B. D. 


Precision Determination of the Electrical Conductivities 
of Concentrated Aqueous Solutions of Calcium Chloride. 
M. Crowe (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 339).— 
Determinations of the electrical conductivities of aqueous solutions 
of calcium chloride at concentrations from 25% to 50%, for tem- 
peratures between 10° and 30° have been made, the accuracy being 
estimated as about 0-05%. Details will be published later. 

J. 8. C. 


Theory of Electrolytic Ions. XXIX. Method of Measuring 
Conductivity by the Use of an Amplifying Tube. R. Lorenz 
and H. Kiaver (Z. anorg. Chem., 1924, 136, 121—146).—In the 
ordinary Wheatstone bridge arrangement for the determination 
of the conductivity of dilute solutions, the use of an amplifying 
tube in series with the telephone permits of a much sharper deter- 
mination of minimum tones. Small changes in the potential of 
the grid are more highly amplified when the potential approximates 
to zero, so that a very sudden fall in the intensity of the tone is 
noticeable as the potential actually reaches zero. When the 
system contains an unbalanced capacity there must be a com- 
pensating condenser in the circuit and the electrodes used should 
be slightly platinised. Some curves obtained by the use of the 
apparatus with and without the amplifier are reproduced and a 


device for comparing tone intensities is described and illustrated. 
A. R. P. 


Electrical Conductivity of Films. G. Tammann and H. 
BREDEMEIER (Z. anorg. Chem., 1925, 144, 64—68).—The growth 
of films on metal surfaces may proceed in accordance with either 
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a parabolic or an exponential law. In the former case, the con- 
centration of the attacking agent (halogens) falls uniformly through- 
out the film, and the films show electrolytic conduction, as indicated 
by polarisation effects; in the second case, the concentration of the 
attacking agent (oxygen or nitrogen) varies exponentially with 
the thickness, and the film shows metallic conduction.  §&. I. L. 


Conductivities in Liquid Hydrogen Sulphide Solutions. 
G. N. Quam and J. A. Wimxryson (J. Amer. Chem. Soc., 1925, 
47, 989—994).—The conductivities of saturated solutions of sub- 
stances in liquid hydrogen sulphide (sp. cond.<1 x 107 ohm) 
at the temperature of solid carbon dioxide are recorded. Some 
solutions will not conduct, e.g., those of many organic compounds, 
ammonium and bismuth chlorides; the latter forms an insoluble 
thio-compound. The halides of the phosphorus group of elements 
exhibit better conductivities the higher the atomic weight; halogen 
acid is probably not formed in these solutions. Halogen solutions 
conduct well; observations with iodine confirm Walden’s explan- 
ation of this phenomenon (A., 1903, ii, 408). Progressive intro- 
duction of alkyl radicals in ammonium chloride causes a corre- 
sponding increase in the conductivity of the solution. Solutions 
of acetic acid only conduct at the ordinary temperature, whilst 
the anhydride, the acid chloride and thioacetic acid show a maximum 
conductivity, and reaction with the solvent occurs. S. K. T. 


Transference Numbers of Hydrochloric Acid in Solutions 
of Ethyl Alcohol. H.S. Harnep and M. H. FLEYSHER (J. Amer. 
Chem. Soc., 1925, 47, 92—95).—By comparing the data previously 
obtained (cf. this vol., ii, 538) with measurements of cells 
of the type Ag|AgCl|HCl(m,)|HCl(m,)|AgCl|Ag, the transference 
numbers of the hydrogen ion are obtained at 25° for solutions of 
hydrochloric acid in ethyl alcohol and in 50° ethyl alcohol—water 
mixtures. L. J. H. 


Transport Numbers by the Moving-boundary Method. 
III. Novel Form of Apparatus. D. A. MacInnes and T. B. 
BricHTon (J. Amer. Chem. Soc., 1925, 47, 994—999).—A transport 
apparatus is described in which two sharp boundaries are very 
simply obtained. Results should not be calculated from the 
ratios of the boundary movements in very accurate or 


Transport Numbers by the Moving-boundary Method. 
IV. Transport Numbers of some Chloride Solutions. E. R. 
Smiry and D. A. MacInngs (J. Amer. Chem. Soc., 1925, 47, 1009— 
1015).—An apparatus is described similar to, but smaller than, 
that previously used (Smith and MacInnes, A., 1924, ii, 727) by 
means of which correct values for transport numbers are obtained 
throughout wider ranges of indicator concentrations. Values 
obtained at 25° in 0-1N-chloride solutions were: Nyx,-—0-3865, 
Ny-=0-8320, Ny-=0-492: in 0-2N-potassium chloride solution, 
Nx-=0-4900. The product of the transport number of the chloride 
ion and the corresponding equivalent conductivity for the 0-1.) - 
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solutions is constant, which shows that these salts have the same 
degree of ionisation at 25°. This also holds at 18° (MacInnes, 
A., 1921, ii, 619). This ionisation is considered to be complete, so 
that the influence of concentration on equivalent conductivity is 
due to change in mobility rather than in the numbers of ions. 

S. K. 


Transport of Electrolytes. Mobilisation of Ions by Inter- 
molecular Exchanges. W. MEsTREzAT and (MLLE.) Y. GARREAU 
(Compt. rend., 1925, 180, 1266—1268).—Certain ions have been 
shown to possess enhanced mobilities under physiological con- 
ditions. It is suggested that a mobile ion may be replaced by 
another of the same sign, taken from the solute on the other side 
of the membrane. If the salts NaX and NaCl are on either side 
of a membrane which is penetrated more easily by the anions 
than the cations, it would seem possible to have chains of the 
ions of these salts moving in opposite directions with penetration 
of the membrane by the anions only. Once through the mem- 
brane, the anions are temporarily liberated from the electrostatic 
forces of the molecule; a rearrangement of forces occurs and fresh 
anions reinforce the chains. Thus, diffusion occurs in cascade 
fashion. This method of representation combines the concept 
of the molecular unit (electrostatic forces) with mobility of ions 
in the living organism. Side by side with small changes in the 
diffusion of the less mobile ions, it establishes a circulation of the 
more mobile ions of the same sign, tending towards complete 
exchange on either side of the membrane. The presence of mole- 
cular systems capable of exchanging ions in this way gives a simple 
conception of rapid transport of anions and of selective effects in 
the organism. R. A. M. 


Transport of Electrolytes. Velocity of Diffusion through 
a Membrane and Ionic Selection. W. Mrstrezat and (MLLE.) 
Y. GaRREAU (Compt. rend., 1925, 180, 1069—1071).—A study has 
been made of the rates of diffusion of the anions when 0-25N- 
solutions of sodium iodide, sodium nitrate, magnesium sulphate, 
disodium hydrogen phosphate, and potassium ferrocyanide are 
dialysed through animal or collodion membranes against distilled 
water or dilute solutions of sodium chloride (0-01N—0-25N). The 
presence of sodium chloride in general increases the velocity of 
diffusion to an extent of more than 100° and in the case of the 
ferrocyanide of 1268%,. The maximum effect is observed with 
concentrations of NaCl, which vary inversely as the valency of 
the anion involved: 0-14N for univalent, 0-08N for bivalent, 
0-05N for tervalent, and 0-01N for the quadrivalent ions. The 
observed maximum of diffusion also varies approximately inversely 
as the valency of the diffusing ion, the concentration of the diffusate 
being after 2 hrs. 0-043N for I’ and NO,’ and 0-023N for the SO,” 
ion. The large effect produced by a relatively small amount of 
sodium chloride can only be explained by a concentration of the 
salt on the outer face of the membrane which modifies the potential 
difference between it and the liquid and so hinders the passage 


n- 
h- 
d 
le 
h 
i 
1, 
ie 
le 
n 
| 
)- 
st 
n 
s 
a 
v 
Ss 

e | 
f | 
r 

t 


li. 544 ABSTRACTS OF CHEMICAL PAPERS. 


backwards of the anions through the membrane. It is significant 
that the concentration of sodium chloride in the body fluids is 
close to that found to be the optimum concentration for the diffusion 
of uni- and bi-valent ions. G. M. B. 


Electrode Potentials and the Free Energy of Solvation. 
J. Heyrovsky (J. Physical Chem., 1925, 29, 406—409; cf. 
this vol., ii, 404).—The electrode potential depends, not only on 
the number of ions in solution, but also on their degree of solvation 
and therefore on the vapour pressure of the solution. The activity 
coefficient is therefore expressed mathematically by means of the 
free energy of solvation. M. B. D. 


Electromotive Behaviour of Magnesium. A. Smits (Z. 
Elektrochem., 1924, 30, 223—230).—The values of the potential 
of magnesium against solutions of its salts, as measured by other 
workers, are discussed from the point of view of the author’s theory 
of allotropy, and it is shown that the too negative value of the 
results cannot be accounted for by the formation of a film on the 
surface of the metal which resists the passage of electrons. It is 
deduced mathematically that the hydrogen in the hydrogen film 
on the metal is still in process of formation and that its solubility 
product is greater than if it were in internal equilibrium. The 
potential of an amalgamated magnesium electrode against a M 
solution of magnesium sulphate is —1-85 volt. A. R. P. 


Influence of Finely Porous Materials at the Liquid 
Boundaries on Liquid Potential. R. Fricke (Z. Elektrochem., 
1924, 30, 577—580).—Experimental evidence is adduced that the 
presence of porous materials, such as the filter-paper pads used by 
Miiller at the liquid boundaries in concentration cells, has an 
appreciable effect on potential measurements. The measured 
values are lower than those obtained with a pure liquid boundary, 
and a time factor is introduced, the P.D. gradually increasing 
over many hours. It is noted that Miiller has recently overcome 
the difficulty connected with his arrangement. C. H. D. C. 


Potential Differences between Liquids and Air. A. Frum- 
KIN (Kolloid-Z., 1924, 35, 340—342; cf. A., 1924, ii, 462).—In- 
organic electrolytes charge the water-—air interface either not at 
all or negatively, the greater the charge the less hydrophile the 
anion. Organic substances charge the water-surface according to 
their capillary activity. Comparing concentrations of different 
substances which correspond with equal adsorptions, it is found 
that the charge produced per adsorbed molecule varies but slightly 
with the number of adsorbed molecules. For homologous series, 
this quantity is independent of the length of the carbon chain. An 
explanation is based on the Langmuir—Harkins theory of orientation. 

The Kenrick method of measurement (cf. A., 1896, ii, 460), 
although convenient and accurate, has its limitations. A new 
apparatus has been devised capable of measuring the potential 
difference when the liquid surface is still. The liquid is placed 
in a rectangular glass vessel and connected to earth through a 
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calomel electrode. A variable H.M.F. is interposed between the 
calomel electrode and earth; 4—6 mm. distance from the liquid 
surface is a platinum wire 0-1 mm. thick connected to a quandrant 
electrometer. The wire is heated to white heat by a very small 
(2 mm. long) gas flame. Care is taken completely to insulate the 
gas flame. When the liquid surface is charged the electrometer 
deflection can be brought back to zero by the introduction of an 
E.M.F. between the calomel electrode and earth. This gives 
directly the value of the required potential difference. The read- 
ings obtained in the course of 1 hr. show variations of less than 
10 millivolts and the absolute values agree with those obtained 
by Kenrick’s method. The potential difference between air and 
water when a unimolecular layer of a substance such as oleic acid 
or olive oil covers the water-surface has been measured. By 
varying the surface area a curve is obtained showing the variation 
of the potential difference with the area occupied per molecule or 
with the film thickness. As the area occupied by the oil film is 
decreased, the value suddenly rises sharply to a new value, the 
curve being very similar to that obtained in investigations on the 
variation of surface tension with the thickness of the oil film. 
The author does not accept Langmuir’s suggestion of the existence 
of a “‘ liquid” and “‘ vapour ” condition of the film, but suggests 
that the “liquid ”’ condition of Langmuir corresponds with the 
formation of molecular complexes or micelles. D.C. J. 


Mechanism of the Development of a Potential Difference 
at the Boundary of Two Phases. D. REIcHINSTEIN (Z. Elektro- 
chem., 1924, 30, 238—246).—Assuming that the partition coefficients 
of all the ions and electrons are of equal value, the author deduces 
the following generalisations : a necessary condition for the develop- 
ment of a potential difference at the phase boundary is the existence 
of a single asymmetry in the homogeneous phase; a symmetrical 
equilibrium is produced when a solid which sets up a chemical 
equilibrium between ions and electrons in a finite time is intro- 
duced into a solution in which a non-asymmetrical equilibrium is 
maintained, and, finally, a potential difference is set up at the 
boundary of two phases if different degrees of asymmetry prevail 
in both phases in relation to the same electrolytic or electronic 
dissociation process. A. R. P. 


Thermo-electricity of Electrolytes. J. THIELE (Physikal. Z., 
1925, 26, 321—329; cf. Schmidt, A., 1924, ii, 727).—When long 
strips of quartz are coated with solid salts and heated at one end, 
suitable ‘contacts being applied at the extremities, the thermo- 
electric difference of potential is measurable by means of an electro- 
meter. With halides of cadmium, lead, thallium, silver, and copper, 
also sodium and potassium nitrates, from 300° downwards, the 
difference of potential is directly proportional to the temperature 
difference and ranges from 20 x 10° volt to 136 x 10° volt per 1°. 
The temperature gradients in successive series of measurements 
on a given salt, however, show some divergences. In all cases, 
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the hot end becomes positive, in agreement with the view that 
cations alone migrate, whilst heavy complex anions remain station- 
ary. Mercuric chloride and iodide show no thermo-electric effect. 
Similar measurements with aqueous solutions of electrolytes con- 
firm the known fact that the current in that case flows in the 
opposite direction, the temperature gradients being ae a9) 


Decomposition Potentials of Non-aqueous Solutions. W. 
FINKELSTEIN (Z. physikal. Chem., 1925, 115, 303—329).—Current- 
voltage data, between 0 and 9 volts, were obtained for the following 
solutions: iodine trichloride in bromine, liquid sulphur dioxide, 
arsenic trichloride, nitrobenzene, dichloroacetic acid, acetic acid; 
iodine bromide in bromine, liquid sulphur dioxide, arsenic tri- 
chloride, nitrobenzene, acetic acid; phosphorus pentabromide in 
bromine, liquid sulphur dioxide, arsenic trichloride, nitrobenzene ; 
phosphorus oxychloride in bromine; ether tribromide in ether, 
bromine, chloroform; acetamide in bromine; benzamide in brom- 
ine; antimony tribromide in bromine. No polarisation was 
observed with any of these solutions, 7.e., each series of data when 
plotted gives a straight line passing through the origin. Critical 
decomposition potentials were observed with the following solu- 
tions: dimethylpyrone ditrichloroacetate in benzene and chloro- 
form; dimethylpyrone in liquid sulphur dioxide and arsenic tri- 
chloride; arsenic tribromide in ethyl alcohol, liquid sulphur dioxide, 
nitrobenzene; arsenic trichloride in nitrobenzene; antimony tri- 
bromide in nitrobenzene and ethyl acetate; bismuth tribromide 
in nitrobenzene; phosphorus trichloride in nitrobenzene. As the 
nature of the solvent had very little effect on the decomposition 
potential, it was assumed that heats of solution were small. The 
temperature coefficients of the decomposition potentials of the 
last-mentioned series of solutions (trihalides in various solvents) 
were calculated by the Helmholtz formula; experimentally found 
values for arsenic trichloride in nitrobenzene and antimony tri- 
bromide in ethyl acetate were in good agreement. Yellow phos- 
phorus, antimony, and bismuth, respectively, precipitate arsenic 
from solutions of arsenic trichloride in nitrobenzene. L. F. G. 


Reduction Potential of Dicyan-quinhydrone. E. K. R1DEAL 
(Trans. Faraday Soc., 1925, 27; Advance proof).—The £.M.F. 
of a cell of the type substituted quinhydrone in 0-1N-HC1|0-1N-HC]| 
benzoquinhydrone in 0-1N-HCl has been determined. For 1 : 2- 
dicyanoquinhydrone, the #.M.F. is 0-27374 and 0-27224 volt at 
0° and 25°, respectively, giving a temperature coefficient of —1-5 mv. 
for 25°. The corresponding reduction potential of 1 : 2-dicyano- 
quinhydrone is 79.959=0-9712 volt, a much higher value than 
those obtained for the 1 : 4-dichloro or 1 : 4-dibromo substituted 
compounds. W. H.-R. 


Relation between Energy of Escape of Electrons and 
Normal Potential. A. GUNTHER-ScHULZE.— 
(See ii, 477.) 


| 
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Electrolytic Deposition of Calcium from Solutions of 
Calcium Hydroxide in Water, and Calculation of the Normal 
Potential of Calcium. A. E1ert (Z. Elekirochem., 1925, 31, 
176—180).—An amalgam containing up to 2-4°, of calcium may 
be obtained by the electrolysis of a saturated solution of calcium 
hydroxide in water, using a platinum anode and a mercury cathode, 
provided that traces of water are previously removed from the 
mercury and that the electrolyte is free from suspended particles. 
The discharge potential of calcium (¢,) in saturated calcium hydr- 
oxide solution is found to be —1-8] volts, and from this and other 
data the normal potential is calculated. The value obtained, 
—2-57 volts, is in good agreement with Wilsmore’s figure, —2-56 
volts. N. H. H. 


Transfer Resistance. A. L. FerGuson and G. van ZyL 
(Trans. Amer. Electrochem. Soc., 1925, 47, 145—160).—The con- 
cept of “ transfer resistance ’ and in particular the work of New- 
bery are attacked. A large number of experiments on decom- 
position potentials have been carried out by both the direct and 
commutator methods, the influence of such factors as the con- 
centration of the electrolyte, speed of commutator, current density, 
and the size and nature of the electrode surfaces being studied. 
The effect of time on the polarisation was largely eliminated by 
making the measurements several hours after potential was applied 
or increased. The conclusion is that the differences between the 
various potentials measured by the two methods are due to sources 
of error in the commutator method. The discharge potential of 
an electrode would be the same as the charge potential if the two 
could be measured at the same instant by the commutator method 
and both would be the same as the value measured by the direct 
method. The existence of “transfer resistance” is therefore 
denied. N. H. H. 


Electrical Overvoltage. A. Smits (Z. Elektrochem., 1924, 
30, 214—223).—A theoretical and mathematical discussion of 
the application of the author’s theory of allotropy to overvoltage 
is given. The theory assumes that the origin of overvoltage is to 
be found in the electrodes themselves, which are assumed to con- 
sist of molecules, atoms, ions, and electrons in a state of equi- 
librium and that, when an electrode is placed in contact with an 
electrolyte, its surface is covered with a liquid film with which 
the metal is in equilibrium. As an illustration of the theory the 
case of a cell with electrodes of hydrogen and platinum or palladium 
is considered. A. R. P. 


Effect of Surface Condition on Overvoltage. M. KNOBEL 
(Trans. Amer. Electrochem. Soc., 1925, 47, 139—144).—Measure- 
ments have been made at different current densities of the hydrogen 
overvoltages for smooth and spongy surfaces of lead, copper, 
gold, cadmium, platinum, silver, and palladium, and oxygen over- 
voltages for smooth and spongy nickel and platinum. Arguments 
are put forward to show that the lowering of overvoltage on the 
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spongy surfaces is due to the changed nature of the surface and 
not to the greater magnitude of the area alone. For example, a 
roughly crystalline surface of silver showed nearly the same over- 
voltage as a smooth surface whilst a true sponge gave a much lower 
value. N. H. H. 


Anode Effect. C.S. Taytor (Trans. Amer. Electrochem. Soc., 
1925, 47, 161—171).—An analysis of previous observations of the 
anode effect in the electrolysis of fused electrolytes and its causes 
is presented. Any combinations of conditions which permit local 
overheating at any point of the anode surface may produce the 
effect. At this point, a gas film is formed and by the diversion of 
current to other parts of the anode area, which are already in a 
metastable state, these become overloaded and the result is the 
practically instantaneous spread of the film over the whole anode 
surface. For example, a high-resistance film of solid impurity or 
of frozen electrolyte on certain portions of the anode surface may 
start overheating at other points. The combination of factors which 
lead to the effect may, however, differ widely. N. H. H. 


Effect of Small Alternating Currents on Some Polarised 
Electrodes. §S. Guasstone (J. Amer. Chem. Soc., 1925, 47, 
940—945).—The previously recorded potentials indicating the 
influence of a small alternating current on cathodic and anodic 
overvoltages are probably doubtful, mainly owing to the use of 
a direct method of measurement. By the use of superimposed 
direct and alternating currents for certain metals in normal sul- 
phuric acid and sodium hydroxide solutions, it is found that the 
polarisation is reduced in a few cases only. It is suggested for 
these cases that rapid variation of the current strength, due to 
the superimposition, causes a diminution in the tension at the 
metal-gas-electrolyte interfaces, thus favouring bubble formation 
and retarding the accumulation of active material. The results 
of Grube and Dulk (A.. 1918, ii, 348) and of Goodwin and Knobel 
(Trans. Amer. Electrochem. Soc., 1920, 37, 617) are probably not 
valid. 8. K. T. 


Effect of Alternating Current on Polarisation during Metal 
Deposition. N. IscariscHev and 8S. BERKMANN (Z. Elektrochem., 
1925, 31, 180—187).—The effect of an alternating current on the 
cathodic and anodic polarisation of nickel during the electrolysis 
of solutions of nickel ammonium sulphate and of nickel sulphate, 
with and without the addition of sulphuric acid and of gelatin, has 
been studied. From the character of the cathodic polarisation 
curves, it is concluded that there are at least two effective processes, 
the deposition of the nickel and the evolution of hydrogen. It is 
highly probable that the alternating current influences strongly 
only one of these processes and that this influence is largely affected 
by the frequency. The concentration of hydrogen ions and of 
gelatin has a considerable effect on the curves. The effect of the 
alternating current on the anodic polarisation of nickel and on the 
cathodic polarisation of zinc in solutions of zinc sulphate is not so 
marked. 
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Polarisation and Concentration Changes at the Cathode 
during Electrolysis of Copper Salts. A. R. Gorpon (Trans. 
Roy. Soc. Canada, 1924, [iii], 18, II, 116—117).—The observed 
polarisation values are much greater than those predicted by 
theory. On starting the current there is an instantaneous initial 
polarisation 7), over and above the CR drop; during electrolysis 
the polarisation increases up to the moment at which hydrogen is 
evolved, in accordance with the equation, r=z,+0-188 log z,/z, 
where 2) is the concentration of copper in the body of the electrolyte 
and z its concentration at the cathode. The value of zp, is appar- 
ently dependent on the nature of the surface and previous treatment 
of the cathode. J.8.C. 


Electrolysis with Gas Cathodes. A. GiNTHER-SCHULZE 
(Z. Elektrochem., 1925, 31, 187—-189).—Experiments are described 
in which solutions of (a) copper sulphate, (6) copper sulphate and 
sulphuric acid, (c) copper sulphate and sodium sulphate, (d) potass- 
ium cuprocyanide, (e) silver nitrate, (f) mercurous nitrate, and 
(g) lead nitrate were electrolysed at low pressures by using the 
vapour above the solution as the cathode, electrical contact being 
made by means of a platinum dish suspended 1—2 cm. above the 
surface of the solution. The anode consisted of a wire of the 
metal under consideration. The products received on the platinum 
dish were: (a) and (c) copper hydroxide, (e) silver oxide, (g) lead 
oxide, (6), (d), and (f) nothing. No metal was deposited and 
therefore no confirmation of Gubkin’s results with silver nitrate 
(Pogg. Ann., 1887, 33, 114) was obtained. The phenomena are 
explained by the theory that the electrons streaming from the 
cathode with much greater velocity than the cations do not dis- 
charge these, but ionise the water molecules. The hydroxyl ions 
then react with the cations forming, ¢.g., copper hydroxide. If 
the solution is acid this neutralises the base and no deposit is 
formed. An extension of the theory explains the absence of 
deposit in (d) and the deposit of copper hydroxide in (c). 

N. H. H. 


Surface Phenomena in Photo-electric Elements with a 
Fluorescent Liquid. A. GrumBacH (Compt. rend, 1925, 180, 
1102—1105; cf. A., 1923, ii, 108)—The cell Pt\fluorescent or 
absorbing solution|Pt, under illumination shows an £.M.F. due 
to a modification of the electrode-surface by adsorption of mole- 
cules changed by light. Radiation causes two effects, the Becquerel 
£.M.F. and the adsorption £.M.F. In aqueous solutions, the 
latter is always at first opposed to the former; it persists in the 
dark and finally reaches a value which remains constant until 
diffusion intervenes. The adsorption effect is independent of 
electrical conditions, for the variation of electrode potential is a 
function of illumination and the nature and concentration of the 
solution. This is shown by experiments with solutions of potass- 
ium fluorenesulphonate (3-84 x 10° g./litre), in which the same 
limiting E.M.F. is observed whether the cell is connected in open 
circuit or short-circuited during the period of illumination. The 
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view that the phenomenon is due to the transformation of mole- 
cules in the bulk of the liquid under illumination, followed by 
adsorption, is confirmed by the observation that the same H.M.F. 
is obtained when the light from a mercury vapour lamp is focussed 
directly on the electrode or on to the liquid above it. R. A. M. 


Electronic Theory of the Anodic Behaviour of Metals, 
especially those exhibiting Passivity Phenomena. U. SBorai 
(Atti R. Accad. Lincei, 1925, [vi], 1, 315—318).—On the basis of 
the most recent views concerning the distribution of the electrons 
in the atoms of different elements (cf. Lewis, ‘‘ Valence and the 
Structure of Atoms and Molecules,’ and Bohr, ‘‘ Les spectres et la 
structure de l’atome’’), the author shows that each large period 
of the periodic system may be divided into three portions : (1) Ele- 
ments preceding the transition elements. The configuration of 
the kernel is that of the initial noble gas, the kernel and valency 
are fixed, and the ionisation is of the metallic type, taking place 
with simultaneous loss of all the valency electrons. (2) Transition 
elements, with which the kernel and valency are variable, and the 
ionisation is usually metallic. (3) Elements subsequent to transition 
elements : pre-metalloids and metalloids. These have fixed kernels 
with the configuration of that of the final noble gas. The valency 
is fixed in the elements of the first kind (Zn, Cd), but variable in 
the remainder, for which also the ionisation is metalloid in type, 
taking place by partial loss of the valency electrons. The con- 
stancy of the valency of zinc and cadmium may be a particular 
case of the phenomenon that the alteration of valency for all 
elements of this category usually occurs in double steps, so that 
for bivalent elements the only ordinary ionisation possible is total 
ionisation and these elements are thus of fixed valency. 


Electronic Theory of the Anodic Behaviour of Metals, 
especially of those exhibiting Passivity Phenomena. II. 
U. Ssporer (Atti R. Accad. Lincei, 1925, [vi], 1, 388—392; cf. 
preceding abstract).—An electronic interpretation is suggested for 
various anode phenomena. 


Behaviour of Diaphragm Electrolysers with Circulation 
of the Alkali Chloride. IV. F. Giorpant (Rend. Accad. Sci. 
Fis. Mat. Napoli, 1924, [iii], 30, 135—149)—For the current 
yield of circulating diaphragm electrolysers in its dependence on 
the alkali concentration of the cathodic effluent, the author (ibid., 
1922, [iii], 28, 142) derives the expression, R=1—n/(1+-x,/x.)+ 
0-0103x, 2/(Uox+ where n indicates the transport 
number of the cation of the alkali, x, and x, the respective partial 
conductivities of the chloride and alkali in the catholyte, x, » the 


total conductivity of the catholyte, Uox and Uy the respective 
effective velocities of the hydroxyl and metal ions per 1 volt of 
potential gradient, and C, the concentration of the alkali in the 
catholyte. Results obtained with electrolysers fed with sodium 
chloride are now given, and correspond qualitatively, but not 
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quantitatively, with the above formula; this is doubtless attribut- 
able to the uncertainty attending the determination of the ratio 


Behaviour of Diaphragm Electrolysers with Circulation 
of the Alkali Chlorides. V. F. Giorpani (Rend. Accad. Sci. 
Fis. Mat. Napoli, 1924, [iii], 30, 181—188).—From data obtained 
for catholytes from an electrolyser fed with saturated sodium chloride 
solution, the author calculates the values of the velocity of the 
hydroxyl ion in the catholyte and of the total linear velocity with 
which the liquid is displaced normally to the diaphragm. The 
results show that, in counter-current electrolysers, no loss in yield 
should be incurred owing to migration of the ions, the losses being 
due solely to diffusion phenomena; the reason for the great influence 
of the type of diaphragm on the yield is thus evident. Experi- 
ments made with small glass electrolysers containing asbestos 
diaphragms, the anode being of Acheson graphite and the cathode 
of iron gauze, show that almost theoretical yields are obtainable, 
even when the molecular concentration of the sodium hydroxide 
is comparatively high. 


Chemico-physical Investigations on the Catholyte of 
Diaphragm Electrolysers with Circulation of the Sodium 
Chloride. F. Giorpant (Rend. Accad. Sci. Fis. Mat. Napoli, 
1924, [iii], 30, 150—165)—The results are given of deter- 
minations at various temperatures of density, viscosity, and con- 
ductivity measurements of (1) sodium chloride solutions of 
concentrations ranging from N to saturation, (2) sodium hydroxide 
solutions ranging from N to 6-72N, and (3) solutions containing 
both the chloride and the hydroxide in proportions varying in 
accordance with the decomposition occurring in an electrolytic 
cell supplied with saturated sodium chloride solution. Contrary 
to theoretical anticipation, the equivalent conductivities of sodium 
hydroxide solutions, corrected for the viscosity, increase with the 
concentration of the solution; this result suggests considerable 
hydration of the ions, the degree of which diminishes as the concen- 
tration is augmented. The experimental values of the conductivity 
of the solutions containing both chloride and hydroxide are in good 
agreement with those calculated from the values for the separate 
components. The accord is less satisfactory when the values of 
the conductivity corrected for the viscosity are compared, owing 
partly to the anomalous behaviour of the hydroxide referred to 
above. 

In general, the results furnish abundant indication of the great 
influence of the viscosity of the ions and confirm the observation 
that the low mobility of the hydroxy] ions in the cathode liquids, 
in comparison with the value calculated for infinite dilution, is 
largely responsible for the high current yields given by circulation 
electrolysers containing diaphragms. ye 

Electrolytic Preparation of Potassium Bromate with 


Carbon Electrodes. D. T. Ewine and H. W. Scumipr (7'rans. 
Amer. Electrochem. Soc., 1925, 47, 133—137).—Potassium bromide 
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solutions were electrolysed using carbon electrodes in place of 
platinum. Since untreated carbon electrodes disintegrate rapidly 
the pores were filled with paraffin wax. A depolariser such as 
potassium dichromate is essential for high yields. The optimum 
yield was obtained with an anodic current density of 7 —- ~~ 


Critical Increment of Chemical Reactions. W. E. GARNER 
(Phil. Mag., 1925, [vi], 49, 463—465).—In the usual interpretation 
of the Arrhenius constant A, the assumption that the experimental 
velocity constant K corresponds with the velocity constant of the 
activation process is unsound. Assuming the momentary formation 
of complexes between the reacting molecules, it is shown that the 
activation energy of the reactants may be either greater or less 
than A. Thus the critical increment is not necessarily the same as 
the activation energy, and v calculated therefrom may not coincide 
with the actual absorption bands of the reactants. C. W. B. 


Kinetics of Reactions. [Baron] JtUptner (Kolloid-Z., 1925, 
36 [Zsigmondy-Festschr.], 185—191).—The fundamental distinction 
between uni- and multi-molecular reactions is discussed and it is 
shown that the application to gas reactions of Bjerrum’s views 
(Z. Elektrochem., 1911, 17, 732) gives only approximate agreement 
with experimental results. The velocity of reactions between 
gases and solids is shown, by consideration of the reduction of 
carbon dioxide by different forms of carbon, to depend, not only on 
the surface density and porosity, but also on the atomic distances 
in the solid. E. M. C. 


Termolecular Collisions resulting from Bimolecular 
Collisions considered from the Physical and Chemical 
Points of View. I. Formation of Nitrosyl Chloride. M. 
Travtz and H. ScHUETER (Z. anorg. Chem., 1924, 136, 1—47).— 
The empirical identity of the chemical (formation of an intermediate 
compound) and the physical (duration of impact) conceptions of 
ter- and multi-molecular collisions is proved from theoretical con- 
siderations. The reaction between nitric oxide and chlorine, which 
is purely termolecular within wide ranges of temperature and 
concentration, is shown to proceed in two stages in accordance with 
the impact duration law, thus: NO+Cl,=NOCI, and NOCI,+ 
NO=2NOCI. The velocity constants for each stage of the reaction 
are in agreement with those deduced from the law of mass action, 
and the temperature coefficients agree with the requirements of the 
reaction velocity isochore. ‘The compound NOCI, cannot be formed 
by the interaction of nitrosyl chloride and chlorine, but only from 
nitric oxide and chlorine; it is extremely unstable, and the equili- 
brium of the reaction by which it is formed lies very close to the left- 
hand side of the equation above. The heat of formation of nitrosyl 
dichloride is 7000 cals. (+700) and its formation and decomposition 
velocity constants are 1-‘5x10° and 4x 10%, respectively. The 
results of this investigation show that all reactions of a higher order 
than the second which take place in dilute systems of liquids or 
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gases may be considered as superimposed reactions of the first 
or second order. A. R. P. 


Chemical Reactions in the Glow Discharge. A. GiNTHER- 
(Z. Elektrochem., 1924, 30, 386—391)—The normal 
cathode fall in mixtures of gases which do not interact can be 
calculated by the mixture rule, but in gases which react with each 
other the curve has a pronounced hump above the line joining the 
values for each individual gas. The height of this hump in mixtures 
of oxygen and hydrogen and of oxygen and nitrogen is proportional 
to the reaction velocity, which is itself proportional to the strength 
of the current and is independent of the gas pressure. This is 
explained in the case of the oxygen—hydrogen reaction by the 
assumption that the reaction is induced by the hydrogen which is 
decomposed into reactive H* and H~ atoms by the discharge; the 
critical potential of this decomposition is 17-2 volts in the discharge 
zone and about 8-8 volts outside it. Nitrogen and oxygen react only 
slightly in the glow discharge, whilst nitrogen and hydrogen do not 
react at all; in fact, ammonia is completely decomposed by the 
discharge. A. R. P. 


Thermal Theory of Gas Ignition by Electric Sparks. J. D. 
Morgan (Phil. Mag., 1925, [vi], 49, 323—336).—Ignition depends on 
the raising of a sufficient volume of the combustible gas toa sufficiently 
high temperature. The incendivity of capacity sparks is, in general, 
greater than that of inductance sparks. The incendivity of capacity 
sparks depends on the shape and relative position of the electrodes 
in a manner to be expected. The energy required for ignition of a 
given gas by low-voltage inductance sparks is constant over a wide 
range of values of self-inductance and current, so long as the deviation 
of the spark is constant. There is no difference between the 
incendivity of inductance sparks produced in direct and alternating 
current circuits. Experiments on the ignition of highly inflammable 
solids by means of short, hot wires shows that the energy required 
for ignition increases with diminution of rate of heating. Over a 
wide range, a linear relation exists between the energy and the time 
during which it is supplied. C. 


Limits for the Propagation of Flame in Inflammable 
Gas-Air Mixtures. III. Effect of Temperature on the 
Limits. A. G. WHITE (J. Chem. Soc., 1925, 127, 672—684).—On 
the assumption that the ignition temperature of a gas mixture at 
lower-limit concentrations is practically independent of the concen- 
tration of the inflammable gas, the lower composition limits for 
the downward propagation of flame in certain mixtures of air 
and combustible gas have been determined as previously described 
(T., 1922, 121, 1244). The temperature-concentration curves for 
the upper and lower limits are practically linear, but for acetylene 
and ethylene the upper-limit concentration figures increase very 
rapidly at the higher temperatures. Except for hydrogen, the 
theoretical flame temperature remained approximately constant 
throughout the whole temperature range at the lower concentration 
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limit. The upper limits for mixtures of methane and air determined 
in a narrow tube increase less rapidly with temperature than those 
determined in a wide tube; this mixture, also, yields practically 
the same results for horizontal as for downward propagation of 
flame. TF. 


Movement of Flame in Closed Vessels. O.C. DEC. ELLIs and 
R. V. WHEELER (J. Chem. Soc., 1925, 127, 764—767).—By means 
of the apparatus already described (this vol., ii, 590) the assump- 
tions made by Wheeler (T., 1918, 113, 840) and by Mallard and Le 
Chatelier (Ann. Mines, 1883, [viii], 4, 379) regarding the propagation 
of flames in closed spherical vessels are confirmed experimentally. 
The rate of development of pressure in such experiments is retarded 
when ignition takes place at the bottom of the sphere instead of the 
centre; the maximum pressure attained, also, is less. S. K. T. 


Thermal Decomposition of Nitrogen Pentoxide. H. S. 
Hirst (J. Chem. Soc., 1925, 127, 657—671).—The thermal decom- 
position of nitrogen pentoxide is shown to be probably a true 
unimolecular reaction. The measured velocity coefficient agrees 
with that obtained by Daniels and Johnston (A., 1921, ii, 249); 
the values found at low initial pressures are not in accordance with 
Bodenstein’s theory (A., 1923, ii, 303). No inhibitor of the reaction 
was discovered; the temperature coefficient is very large (300% 
velocity increase for 10° rise) so that there is probably no wall 
effect. The decomposition of pure nitrogen pentoxide at 80° is 
practically instantaneous (cf. Daniels, Wulf, and Karrer, A., 1923, 
li, 24). TF. 


Velocity of Reaction in Mixed Solvents. VIII. Velocity 
of Formation of certain Quaternary Ammonium Salts. H. 
McCompste, H. M. Roperts, and H. A. ScarBorovuaH (J. Chem. Soc., 
1925, 127, 753—759).—Measurements of the velocity of formation, 
k, of quaternary ammonium salts in three different solvent pairs 
confirm the authors’ previous suggestion that when & is a dis- 
continuous function of the composition of the solvent the solvent 
complex undergoes further complex formation with one of the 
reactants or reaction products. Addition of that solvent in which 
the reaction proceeds more slowly causes a large decrease in k 
except in the case of mixtures of acetone and benzene. S. K. T. 


Bromometric Investigations. H. P. KaurMann and E. 
HansEn-Scumipt (Arch. Pharm., 1925, 263, 32—50).—In addition 
to a general review of the literature, the following new observations 
are recorded. The stability of bromine solutions (0-1N) depends 
on the nature of the solvent. Thus, in carbon tetrachloride there 
is a loss of only 1°% after 56 days; in acetic acid the decrease in 
strength is slightly greater; in carbon disulphide or chloroform 
it is about 22% in the same time; in methyl or ethyl alcohol, the 
strength falls rapidly at first, but afterwards less quickly, so that 
ultimately no further change takes place. In the two alcohols, 
7:-4% and 67%, respectively, of the active bromine disappears in 
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the first day. These rates are for the anhydrous solvents; when 
water is present the action is more rapid. The formation of acid 
inhibits further action, and, in the case of the alcohols, the addition 
of certain bromides has the same effect. Thus, if sodium or lithium 
bromide (12 equivalents) be added to a 0-1N solution of bromine 
in methyl] alcohol a very stable preparation is obtained, only 3% 
of the active bromine having disappeared after 56 days. Calcium 
bromide is not so active; zinc and stannous bromides are almost 
indifferent; ferric bromide facilitates the interaction of the bromine 
and the alcohol. Ethyl alcohol solutions are similarly stabilised, 
but not so effectively. It is recommended, therefore, to use as a 
standard a 0-1N-solution of bromine in methyl alcohol saturated 
with sodium bromide. 

Various substitutive and additive reactions were investigated. 
Hexane is not attacked by bromine (0-1N-solution) in darkness 
in carbon tetrachloride, carbon disulphide, or methyl alcohol 
(as above), and in daylight with measurable rapidity only in carbon 
tetrachloride. With salicylic acid, substitution takes place (the 
dibromo derivative being formed) slowly in carbon tetrachloride 
either in daylight or darkness, more rapidly in methyl alcohol, but 
here again exposure to daylight or to the light of a mercury vapour 
lamp scarcely accelerates the interaction. «$-Di-iodoethylene 
(Kaufmann and Utzel, A., 1922, i, 213) reacts rapidly with bromine 
in carbon tetrachloride when the mixture is illuminated, but in 
darkness scarcely at all. Cinnamic acid takes up two atomic 
proportions of bromine (from a 0-1N-solution) in 1 hour in carbon 
tetrachloride, 3 hours in carbon disulphide, 24 hours in acetic acid, 
and 24 hours in methyl alcohol (containing sodium bromide). 
The rate of addition is affected by the presence of water in the 
methyl alcohol, and by light, particularly in the case of the carbon 
tetrachloride. Linseed oil takes up bromine additively only in 
darkness from carbon tetrachloride solution; when the solution is 
illuminated substitution reactions also take place. In methyl 
alcohol, however, there is only addition, and no substitution, either 
in light or darkness. 

The application of these findings to the determination of the enol 
in keto-enol mixtures, and to the determination of * iodine- 
numbers ”’ is discussed. W. A.S. 


Hydrolysis of Iodine as Measured by the Iodine Electrode. 
H. D. Murray (J. Chem. Soc., 1925, 127, 882—885).—The diatomic 
iodine molecule is assumed to give two oppositely charged ions; 
hydrolysis then follows from the reaction I°+H,O0=H’+HIO. 
There is in the solution between the iodine and hypoiodous acid 
molecules and the ions H’, I’, I’, and I,’, an equilibrium which is 
derivable from the mass-action laws : ; 
K,; [I°)[OH’]/[HIO]=K,. Hence under conditions where any 
hydrogen iodide formed is largely dissociated, 

The value of K was measured by means of an iodine—iodide electrode. 
The normal potential of the iodine electrode at 25° was found to be 
20*—2 
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0-6204 volt; the value in 0-1N-sulphuric acid was 0-6829 volt. 
At 25° the value of K, was 0-97 x 10°, and K,3-2x10. W. T. 


Velocity of Ester Formation. P. PreTrENKO-KRITSCHENKO, 
W. Bocatsky, and N. Lusman (Z. physikal. Chem., 1925, 115, 
289—302).—The velocity constants of the reactions between the 
following alcohols and acids, in benzene solution, ‘at 100°, have been 
determined : ethyl alcohol, isopropyl alcohol, tert.-butyl alcohol, 
benzyl alcohol, benzhydrol, triphenylearbinol ; acetic acid, trichloro- 
acetic acid, hydrochloric acid. The generally accepted view that 
the velocity is greatest with primary and least with tertiary alcohols 
is correct only for the reactions with acetic acid. In each series of 
alcohols, the velocity constant for the reaction with trichloroacetic 
acid is greatest with primary and least with secondary alcohols; 
with hydrochloric acid the velocity constant is greatest for tertiary 
and least for primary alcohols. L. F. G. 


Thermal Decomposition of Derivatives of Ethyl Oxalacetate. 
A Unimolecular Reaction. D.L. Watson (Proc. Roy. Soc., 1925, 
A, 108, 132—153).—The thermal decomposition of ethyl ethoxy- 
oxalacetate, oxalpropionate, and oxalsuccinate between 140° and 
200° as represented by the equation, CO,Et-CO-CHR-CO,Et = 
CO+CO,Et-CHR:-CO,Et, follows the unimolecular law. Ethyl 
oxalacetate itself also loses carbon monoxide in accordance with this 
equation, but a simultaneous condensation process occurs at the 
temperatures investigated. The decomposition of ethyl phenyl- 
oxalacetate is autocatalytic. The above changes are practically 
unaffected by solvents or acids. These investigations are shown 
to afford no evidence in support of the radiation theory as developed 
by Lewis and Perrin. Various theoretical considerations are 
discussed. J.8.C. 


Kinetics of the Reaction between the Halogens and 
Saturated Aliphatic Ketones in Dilute Aqueous Solution. 
F. O. Rice and C. F. Fryuine (J. Amer. Chem. Soc., 1925, 47, 379— 
384).—Chlorine, bromine, and iodine react with acetone in dilute 
aqueous solution with the same velocity and have the same tempera- 
ture coefficient of velocity, supporting the view that the mechanism 
of the reaction consists of a slow reaction between acetone and 
hydrogen ion followed by a rapid reaction involving the halogen. 
Pinacolin and iodine react with less than half this velocity but all 
other ketones investigated react at the same, or at a greater rate. 
This does not support the hypothesis that the slow change is 
an enolisation of the ketone. The reactions between different 


ketones and iodine all have the same temperature coefficient. 
L. J. H. 


Velocity of the Addition of Hydrogen Chloride to Quinone 
in Methyl Alcohol. Exsert (Z. Elektrochem., 1925, 31, 209; 
ef. this vol., ii, 408).—A correction; log k=1-160+log[H~]+ 
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Kinetics of Hemoglobin. III. Velocity with which 
Oxygen combines with Reduced Hemoglobin. H. Hartripce 
and F. J. W. Roveuton (Proc. Roy. Soc., 1925, A, 107, 654—683).— 
The investigation deals with (1) the order of the reaction, (2) the 
relation between the velocity-coefficients and the equilibrium- 
constant, and (3) the effect of px, temperature, light, and salt 
content upon the reaction-velocity. The methods adopted were 
similar to those used in studying the rate of dissociation of oxy- 
hemoglobin (cf. A., 1923, ii, 746). The velocity of reaction 
was independent of the methods of preparation of the solutions. 
The megsurement, at different cross-sections of the velocity appara- 
tus, was made by means of the reversion spectroscope. The time 
for half completion of the reaction was between 0-01 and 0-001 
second. By comparing the results obtained with two widely different 
rates of flow, the velocity apparatus was shown to be adequate for 
dealing with such high velocities. The velocity coefficients with 
different concentrations of reactants at py 7 and at pg 10 to 11 
showed the reaction to be bimolecular. A further test of the 
correctness of the equation d(O,Hb) /dt=k,(O,)(Hb)—(O,Hb) was 
obtained by comparing the value of the equilibrium constant, as 
calculated from the dissociation curve, with that obtained from the 
ratio of the two velocity coefficients. The experiments showed that 
the dissociation curve, in dilute solution, is of a hyperbolic character, 
and that the quotient of the velocity coefficients is equal, within 
the limits of error, to the equilibrium constant. Change of salt 
concentration, hydrogen-ion concentration, or of temperature was 
found to have no marked effect on the reaction velocity. The low 
temperature coefficient both at pg 7 and px 10 (little more than unity 
for 10° rise) suggested that the reaction might be a photochemical 
one, but experiment showed that this isnot so. In view of the small 
effect of px on k,, the effect of py on the equilibrium constant must 
be mainly ;ascribed to its influence on the reduction velocity 
coefficient. The possible existence of aggregates in solution is 
discussed,; and it is concluded that the presence of such aggregates 
will not aifect the velocity of oxygen uptake so long as the part of 
the hemochromogen grouping which combines with oxygen is 
sharply localised and far removed from the part of the grouping 
which forms aggregates. The low temperature coefficient of the 
reaction may be explained by assuming that every collision of oxygen 
with this localised portion results in combination. L. L. B. 


Space Velocity of Transformation of the Modifications of 
Sulphur. W. FRAENKEL and W. Gorz (Z. anorg. Chem., 1925, 
144, 45—59).— Assuming that transformation originates at a number 
of points and spreads outwards from them with constant linear 
velocity (at the same temperature and for the same substance), it is 
shown that the amount of substance changed in unit time increases 
with the square of the time, until the boundaries of the changed 
areas meet; the transformation velocity becomes constant and 
finally diminishes. The curve for total amount of substance 
changed thus rises at first with the third power of the time, gradually 
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flattens, and then falls; the S-curve is accepted as the characteristic 
of a true transformation in and throughout the solid phase. The 
volume-time diagrams, plotted by aid of the air dilatometer, for 
the change monoclinic to rhombic sulphur at temperatures some- 
what above normal and for rhombic to monoclinic at 100°, conform 
to this curve. The temperature for maximum formation of trans- 
formation centres in supercooled monoclinic sulphur was found to 
be —20°; the change to the rhombic form was also observed 
microscopically, being inaugurated by means of carbon disulphide 
or rhombic crystals, and the linear velocity measured.  S. I. L. 


Transformation Velocity of Ammonium Nitrate. A. 
Sreverts (Z. anorg. Chem., 1925, 144, 60—63).—The characteristic 
S-curve for transformation throughout a solid (cf. preceding 
abstract) was obtained, and the transformation temperature of 32-1° 
observed by Early and Lowry confirmed (T., 1919, 115, “4 


Theoretical Force and Co-volume of Explosives. E. 
Buriot (Compt. rend., 1924, 179, 968—970).—The experimental 
values of f do not agree with those calculated from the formula 
f=P,V,T/273, the discrepancy being as great as 22% in the case 
of ballistite. The differences are attributed to the cooling of the 
gas by the walls of the bomb and the fact that a given pressure 
which is developed within a few thousandths of a second has not 


the same crushing effect as when the pressure is developed slowly. 
J. E. 


Theoretical Force of Explosives. H. Le CuHateier (Compt. 
rend., 1924, 179, 971—972; cf. Mallard and Le Chatelier, A., 1883, 
ii, 542, 844; 1884, ii, 549)—Burlot’s experiments show that. the 
values determined by Mallard and Le Chatelier for some specific 
heats should be modified, but sufficient data are not yet available 
for fixing the new values. The errors are in part due to the assump- 
tion that the specific heat of a gas is independent of the pressure, 
but at low temperatures, when internal pressures are not negligible, 
this is not the case. Errors in the methods of pressure measurement 
are also indicated, but these to some extent counteract each other. 

H. J. E. 


Rate of Dehydration in the System Water-Alumina. M. 
GuicHaRD (Bull. Soc. chim., 1925, [iv], 37, 381—389).—Determina- 
tion of the constitution and nature of hydrates, by determination 
of constant weight at constant temperature, is inapplicable in the 
case of the hydrates of alumina and other gelatinous substances 
in which some or all of the contained water is adsorbed. However, 
curves showing the rate of dehydration with constantly increasing 
temperature differentiate between combined and adsorbed water. 
Alumina obtained by precipitation in the cold undoubtedly contains 
chemically combined water, and evidence is obtained for the existence 
of the hydrates Al,O,,3H,O and Al,0,,2H,O. Alumina from 
boiling solutions contains only adsorbed water. The catalytic 
activity of alumina in promoting chemical processes involving the 
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removal of the elements of water appears to be purely an adsorption 
phenomenon. J.8.C. 


Rapidity of Dehydration at Increasing Temperature. 
M. GuicHarD (Bull. Soc. chim., 1925, [iv], 37, 62—67).—On dehydr- 
ating precipitates at a slowly increasing temperature, a period of 
constant weight is obtained for a time for each definite hydrate, 
whilst adsorbed water is driven off continuously. The method is 
superior to that of dehydration at constant temperature in that it 
avoids recording false equilibria due to the rate of loss in water 
decreasing with the water content in cases of absorbed water. 

L. J. H. 


Decomposition of Malic Acid by Sulphuric Acid. E. L. 
WuitForD (J. Amer. Chem. Soc., 1925, 47, 953—968).—The decom- 
position of active and inactive malic acid by 100% sulphuric acid 
is a unimolecular reaction and is uninfluenced by the nature of the 
walls of the containing vessel. The reaction is greatly inhibited 
by water, many sulphates (especially those of sodium, potassium, 
and silver), acetic acid, dimethylpyrone, and large amounts of 
sulphur trioxide; dissolved hydrogen chloride and copper sulphate 
have no influence. The logarithm of the velocity constant is a 
linear function of the ‘“ molality ’ of the inhibitor, as is also the 
case for formic and oxalic acids (cf. Schierz, A., 1923, ii, 230; Lichty, 
A., 1907, ii, 445; 1909, ii, 38). The temperature coefficient of 
the reaction is large (3-72) and falls off slightly when water is 
added in increasing amounts (cf. Dhar, A., 1924, ii, 746). It is 
suggested that the reaction proceeds as follows: C,H,O,+H,SO,=—= 
(formylacetic acid). 
The action of inhibitors is completely explained on Taylor’s theory 
of negative catalysis (A., 1923, ii, 399). me 2 


Velocities of Crystallisation of Gypsum and Preparation 
of a Plaster of Great Resistance to Compression. L. CHASSE- 
VENT (Compt. rend., 1925, 180, 1029—1031; cf. A., 1924, ii, 483).— 
By means of measurements of the electrical conductivity of the 
solution, the velocities of crystallisation of CaSO,,2H,O from 
supersaturated solution have been determined at temperatures 
from 16° to 80°. The velocity of crystallisation falls as the tempera- 
ture approaches 60°, above which temperature seeding the solution 
with the dihydrate is practically without effect. If the solution is 
supersaturated with respect to CaSO,,0-5H,O at these temperatures, 
crystallisation is rapid to a point between the solubilities of the two 
hydrates and then proceeds extremely slowly. A plaster of high 
density .(2-18) and great hardness is obtained by mixing plaster 
of Paris with the amount of water theoretically necessary for pro- 
duction of the dihydrate, compressing the mass at 80°, and then 
allowing it to set at laboratory temperature. G. M. B. 


Effect of Various Factors upon the Velocity of Crystal- 
lisation of Substances from Solution. J. D. Jenkins (J. 
Amer. Chem. Soc., 1925, 47, 903—922).—The velocity of crystallisa- 
tion at 0° of solutions of carbamide and of naphthalene in methyl 


c 
r 
a 
; 
1 

| 
C at 
| 
j 


ii. 560 ABSTRACTS OF CHEMICAL PAPERS. 


alcohol was investigated by a thermometric and by a rapid refracto- 
metric method. The presence of collodion strongly inhibits the 
crystallisation of naphthalene and converts it from a process of the 
first into one of the second order; it also suppresses deposition on 
the (110) faces of the crystals, thus causing elongation to a needle 
form. Addition of water (up to 13%) and of benzene (7%) has 
practically no influence. No inhibitors were found for the crystalli- 
sation of carbamide from methyl alcohol; above a certain point, 
increase in the amount of initial supersaturation causes an increase 
in the rate of crystallisation, possibly because of the spontaneous 
formation of fine crystals at the time of seeding. 

The velocity coefficient &, for the crystallisation of carbamide 
from mixed and pure solvents is related to the viscosity, », of the 
latter by the relation : ky**®=constant; this expression is not in 
harmony with the diffusion explanation of crystallisation. The 
results, generally, indicate that the influence of inhibitors is not due 
to capillary action, but to the formation of stable adsorption 
complexes (cf. Marc, A., 1912, ii, 336). The influence of temperature 
on the velocity of crystallisation of acetanilide from two different 
solvents is accounted for by the lower viscosities of the media at 
the higher temperature. 

Lactose hydrate crystallises only slowly from water because of its 
slow formation in solution; the process is greatly accelerated by a 
littleammonia. Preliminary experiments with ammonium nitrate in 
various solvents indicate that the velocity of solution tends to be 
more susceptible to the viscosity of the medium than the velocity 
of crystallisation, though other factors also intervene. 

A solvate compound of carbamide, (NH,),CO,CH,-OH, was 
isolated as rhomb-shaped plates, unstable above 10°, which rapidly 
lost methyl alcohol in the air. S. K. T. 


Kinetics of Cellulose Production. S. ArrHeEntIvs (Z. Elektro- 
chem., 1924, 30, 375—376).—Comparative tests on the solubility 
of the cellulose and encrustants of wood in the usual technical 
solvents—sodium hydroxide, sodium sulphide, and “sulphate 
liquor ”—show that the reactions are unimolecular. The cellulose 
and the encrustants appear to be converted into soluble inter- 
mediate compounds with great velocity and the reaction constants 
of these depend on the concentration of the solution and on the 
temperature, the encrustants dissolving much more rapidly than 
the cellulose at the lower temperatures. Sodium sulphide retards 
solution of the cellulose and increases the rate of solution of the 
encrustants. [Cf. B., 1925, 395.] A. R. P. 


Corrosion Phenomena in Aluminium. E. Maass and W. 
WIEDERHOLT (Z. Metallk., 1925, 115—121).—Aluminium is more 
readily attacked by alkaline solutions than by acids of equivalent 
strength, but in neither case is the rate of solution dependent on 
the concentration of the hydroxyl or hydrogen ions, although it 
is markedly influenced by the nature of the other ions present as it 
is in solutions of neutral salts. Of the cations, potassium has the 
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atest accelerating action, followed by sodium, ammonium, 
calcium, and magnesium. Of the anions, chloride is the most 
corrosive, producing generally a loosely-adherent oxide deposit 
and severe local pitting. Sulphates and nitrates, on the other hand, 
have only a slight corrosive action as a more tenacious deposit of 
hydroxide is usually formed in these solutions. Carbonates are 
almost as strongly corrosive as the corresponding hydroxides. The 
rate of attack of aluminium by 0-1N-acids decreases with the acid in 
the following order: sulphurous, hydrochloric, nitric, sulphuric, 
oxalic, acetic, tartaric acids; except in the case of sulphurous acid, 
where no action is visible, the corrosion is uniformly accompanied 
by the evolution of hydrogen from the surface of the metal. With 
alkalis, the gradual formation of a protective coating slowly retards 
corrosion. Pure water has no action on aluminium, but a slight 
attack occurs when a current is passed between two aluminium 
electrodes. Hydrogen peroxide rapidly destroys a sheet of the 
metal. [Cf. B., June 26th.] A. R. P. 


Reaction between Potassium Persulphate and Potassium 
Iodide in Gelatin Sols. S. O. Rawiine and J. W. Guassett (J. 
Physical Chem., 1925, 29, 414—420).—The reaction between 
potassium persulphate and potassium iodide to give potassium 
sulphate and iodine is accelerated by the presence of gelatin. Some 
of the iodine liberated reacts with the gelatin. The accelerating 
effect is not due to the influence of catalysts present as impurities 
in the gelatin. The acceleration is increased to a maximum by 
acids and decreased by alkalis. Acceleration still occurs when the 
gelatin is at its isoelectric point and also when the solutions are kept 
at 39°, so that the effect is not due to the gelform. The acceleration 
is either caused by an organic catalyst in the gelatin or by adsorption 
of the reacting ions on the gelatin particles. M. B. D. 


Autoxidation and Anti-oxygenic Action. XVI. Location 
of the Catalytic Property in the Oxidisable Part of the 
Molecule of the Catalyst. C. Mourrv, C. Durraisssz, and P. 
LotTe (Compt. rend., 1925, 180, 993—998; cf. A., 1924, ii, 841).— 
Comparative experiments on the autoxidation of furfuraldehyde, 
acraldehyde, heptaldehyde, benzaldehyde, styrene, and turpentine 
in the presence of small quantities of various sulphur compounds 
show that in general the catalytic action of a molecule R‘S:R’ is 
greatly diminished or entirely suppressed if the oxidised form 
R-SO,°R’ be substituted. Thus the autoxidation of furfuraldehyde 
is inhibited by traces of methyl, ethyl, or phenyl sulphides, or of 
propane-8-diethylthiol, whilst dimethyl- and diethyl-sulphones, 
diphenyl sulphoxide, sulphonal, and trional have no such effect. 
On the other hand, in the case of the autoxidation of acraldehyde, the 
positive catalytic action of methyl and ethyl sulphides and the 
negative action of propane-8-diethylthiol are both practically sup- 
pressed when the corresponding sulphones are substituted for the 
parent sulphides. The conclusion is reached that the catalytic 
activity is due to the oxidisability of the sulphur atom in the active 
substances. G. M. B. 
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Classification of Reactions Taking Place in the Presence of 
a Contact Substance. W. SwiEentTosLtawski (J. Chim. phys., 
1925, 22, 73—76).—Theoretical. Reactions in the presence of a 
contact substance are divided into two classes according as equili- 
brium is attained or not. If the reacting substances are in contact 
with the catalyst for a time sufficient to establish equilibrium, the 
final state is independent both of the nature of the catalyst and of 
the series of reactions by which the equilibrium is established. 
If, however, the substances are removed from the catalyst before 
equilibrium is attained, the products of reaction may differ both 
qualitatively and quantitatively according to the particular catalyst 
and the exact nature of the intermediate reactions. W. H.-R. 


Theory of the Catalytic Surface. H. 8S. Taytor (Proc. Roy. 
Soc., 1925, A, 108, 105—111).—Previous investigations (A., 1924, 
ii, 668) lead to the conclusion that some modification of the Lang- 
muir concept (A., 1922, ii, 629) is necessary. The concept of the 
catalytic surface to which the varying capacity of the surface to 
adsorb and to promote catalytic change has led is set forth in refer- 
ence to the action of metallic nickel in effecting catalytic hydrogena- 
tion. Whilst X-ray examination shows that metallic catalysts 
possess the definite lattice structure of the crystalline material, there 
are, on the surface, groups of atoms in which the crystallisation 
process is incomplete. The surface is to be regarded as composed 
of atoms in varied degrees of saturation by neighbouring metal 
atoms, varying from those one degree less saturated than interior 
atoms to those which are held to the solid surface by a single con- 
straint only, and it is by this constraint alone that these outermost 
atoms differ from gaseous metal atoms. These atoms can attach 
to themselves or adsorb three molecules, the linking between which 
and the nickel atom is identical with that obtaining in nickel 
carbonyl. This concept introduces a mechanism whereby both 
constituents of a hydrogenation process may be attached to one 
nickel atom and obviates the necessity, inherent in the Langmuir 
scheme, of having both reactants adsorbed on adjacent elementary 
spaces. The idea of metallic atoms detached to varying extents 
from the normal crystal lattice is in harmony with observations on 
such catalytic surfaces. The phenomenon of catalyst-poisoning is 
discussed. The amount of surface which is active catalytically is 
determined by the nature of the catalysed reaction. J. 8. C. 


Catalytic Actions at Solid Surfaces. XII. Particles of a 
Catalyst which participate in Chemical Change. E. F. 
ArmMsTRONG and T. P. Hitpritcu (Proc. Roy. Soc., 1925, A, 108, 
111—120).—The results of investigations on the toxic action of the 
mucilaginous and other impurities of whale oil on nickel catalyst 
during hydrogenation accord excellently with the views of Taylor 
(preceding abstract). The points at which isolated or semi-isolated 
nickel atoms are supposed to exist correspond with the “ active 


patches’ previously suggested by the present authors (Trans. 
Faraday Soc., 1922, 17, 670). The inactivation of the catalyst 
by means of impurity depends on the covering up of the active 
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particles by toxic material, the active patches being thus rendered 
inaccessible to unsaturated compound or hydrogen. Taylor’s views 
are critically discussed and extended. The attraction between the 
unsaturated organic molecule and unsaturated nickel atom is held 
to be strong enough to loosen the nickel atom from its adjacent 


’ atom or atoms so that when catalytic change actually occurs the 


nickel atom loses all contact with its neighbours. For the moment, 
there may exist, actually apart from the solid surface, a combination 
of nickel, unsaturated compound, and probably hydrogen as well. 
This is a much more definite conception of the “ intermediate 
complex ”’ than has yet been advanced. The relative réles played by 
unsaturated compound and hydrogen are discussed, and it is shown 
that the theoretical postulates advanced are in agreement with 
experiment. J. 8. C. 


Catalytic Reactions at Solid Surfaces. XIII. Some Factors 
Controlling Selective Hydrogenation : Terpene Derivatives. 
E. F. Anmstrone and T. P. Hiiprtcu (Proc. Roy. Soc., 1925, A, 108, 
121—131).—Previous work on the subject is reviewed in an attempt 
to connect the process of selective hydrogenation with some deter- 
mining factor relative to the association between unsaturated com- 
pound and the acting atom of the metal (cf. preceding abstract). The 
normal course is the complete hydrogenation of any unsaturated 
system which has become definitely associated with an active atom 
of metal, and hence when selective hydrogenation of a diethylenic 
substance occurs one unsaturated centre only is associated with the 
metal at the moment catalytic change occurs. The extent to which 
factors other than unsaturation itself control the selective nature 
of the process is indicated by observations on the hydrogenation of 
acids instead of esters, the predominating affinity between the acid 
radical and the metal exerting a marked influence on the develop- 
ment of association between the latter and the ethylene groups. 
The work of Lebedev, Kobliansky, and Yakubchik (this vol., i, 350) 
shows that the rate of hydrogenation of various ethylene derivatives 
depends on the degree of substitution, and that in binary mixtures 
of substances each containing an ethylene linking, the less highly 
substituted is hydrogenated in preference to the other. Applying 
the latter generalisation to previous observations on the course of 
hydrogenation of various terpene derivatives (A., 1922, ii, 41), the 
positions of the ethylene linkings in a number of these substances 
have been fixed. J. 8. C. 


Synthesis of Water over Nickel and Copper Catalysts. 
A. T. Larson and F. E. Surru (J. Amer. Chem. Soc., 1925, 47, 346— 
355; cf. Pease and Taylor, A., 1922, ii, 148, 701).—The synthesis of 
water over reduced nickel is essentially similar to that over copper. 
In each case, a stable oxide is formed which retards the catalytic 
action. The essentially catalytic reaction appears to be of the 
nature of an alternate oxidation and reduction. L. J. Hi. 


Activity of Contact Substances. I. Catalytic Synthesis of 
Water by the Platinum Metals and their Alloys. H. Remy and 
B. ScHAEFFER (Z. anorg. Chem., 1924, 136, 149—183).—The catalytic 
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activity of the platinum metals and their binary alloys with each other 
has been compared by passing a volume of a diluted mixture of 2 vols. 
of hydrogen and 1 vol. of oxygen over the metal until a visible amount 
of water was produced. The activity of the catalyst was markedly 
influenced by previous treatment with oxygen or hydrogen alone. 
After exposure to oxygen, the activity of the metals decreased in the 
order : iridium, palladium, platinum, whilst osmium, ruthenium, and 
rhodium were inactive. After exposure to hydrogen, the activity 
with mixtures of oxygen and hydrogen diluted with excess of hydro- 
gen decreased in the order : osmium, iridium, platinum, rhodium, 
whilst ruthenium and palladium were inactive, whereas when 
the diluent was nitrogen the corresponding order was: osmium, 
platinum, palladium, rhodium, whilst ruthenium and iridium were 
inactive. On the other hand, alloys of the metals behaved quite 
differently ; thus in the last-named case osmium—platinum alloys 
were only very slightly active, although each metal separately was 
very active, and rhodium-ruthenium alloys were exceedingly active, 
although rhodium itself was only slightly active and ruthenium, 
alone, inactive. Addition of ruthenium to palladium or iridium 
and exposure of the alloys to hydrogen results in greatly increased 
activity. A. R. P. 


Influence of Gas Content on Catalysis with Platinum. G. 
KAs (Z. whysikal. Chem., 1925, 115, 224—232).—A method of form- 
ing deposits of platinum-black by electrical dispersion of the metal 
in atmospheres of different gases is described. The rate of catalytic 
decomposition of formic acid was studied. The activity was 
inhibited if the atmosphere in which dispersion took place contained 
hydrogen, carbon monoxide, or oxygen, the inhibiting effect due to 
oxygen being greatest and that due to hydrogen least; nitrogen has 
no effect on the activity. Platinum-black prepared in a hydrogen 
or carbon monoxide atmosphere can be activated by pumping away 
the gas, or, in the case of hydrogen, by the action of atmospheric 
oxygen or of ozone. The electrode potentials, against dilute sul- 
phuric and formic acids, of specimens of platinum-black saturated 
with hydrogen are displaced in the noble direction if the metal is 
inactive, the displacement being the greatest with the most inactive 
preparations (cf. Hofmann and Ebert, A., 1917, ii, 25). L. F. G. 


Interaction of Hydrogen and Carbon Dioxide on the Surface 
of Platinum. C. R. Pricnarp and C. N. HINSHELWooD (J. 
Chem. Soc., 1925, 127, 806—811).—The interaction of carbon 
dioxide and hydrogen has been investigated from 870° to 1122°. The 
reaction was made irreversible by the absorption of the water formed, 
and was shown to go to completion; the product consisted entirely 
of carbon monoxide. With a constant pressure of carbon dioxide, 
the rate was found to be proportional to the pressure of hydrogen, 
at least up to 300 mm. When the pressure of hydrogen is kept 
constant, the rate is at first proportional to the pressure of carbon 
dioxide, and then passes through a maximum when the pressure 
of carbon dioxide is about double that of hydrogen. Carbon mon- 
oxide has only a slight retarding influence. The course of the 
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reaction is nearly unimolecular when the gases are present in 
equimolecular proportions. The rate of reaction increases 2-85 
times for 100° rise in temperature. The poisoning effect of carbon 
dioxide at high pressure points to its strong adsorption, which, 
however, is not the case, hydrogen being much more strongly 
adsorbed. It is therefore assumed that the catalytic activity is 
localised in certain active points, and the relative adsorbability of the 
gases on the active points bears no relation to that on the total 
surface. The results obtained are in accordance with the equation 
d{CO]/dt=k[H,]o(1—c), where o is the fraction of the active surface 
covered with carbon dioxide. 


Catalytic Oxidation of Ammonia. P. PascaL and E. 
DECARRIERE (Mém. Poudres, 1924, 21, 68—86).—The temperature 
at which oxidation begins depends on the form of the platinum 
catalyst, but not on the ammonia content or velocity of the gas. 
These temperatures are 145° for corrugated platinum foil, 170° for 
foil crumpled into pellets, 240° for wire gauze, and 240° for wire in 
plug form. The yield of nitrogen oxides increases to a maximum 
with increasing temperature, then falls, and is negligible above 900°. 
With increasing curvature of the catalytic surface, the optimum 
temperature rises steadily from 650° to 775°, and the maximum yield 
sinks from 100% to 75—80%. Thus, pellets of crumpled foil are 
better than wire, and spongy platinum on a soluble support is the 
least advantageous. In the case of pellets, the yield is slightly 
increased by increasing the proportion of oxygen in the air, an 
optimum content being about 25% of oxygen. Ammonia losses 
are due principally to formation of nitrogen, apart from cases in 
which oxidation is only partial owing to too low a temperature or 
imperfect contact with the catalyst. Ws. 


Influence of Gaseous Impurities on the Yield in the Catalytic 
Oxidation of Ammonia. P. Pascat and E. DEcARRIERE (Mém. 
Poudres, 1924, 21, 87—105).—Hydrogen sulphide causes a pro- 
gressive decline in activity of the platinum catalyst proportional to 
the quantity of the impurity present, the activity gradually increas- 
ing again when the impurity is removed. Acetylene differs from 
hydrogen sulphide and hydrogen phosphide (cf. J.S.C.I., 1922, 
2144, 2914) in causing a momentary increase in yield followed by a 
decrease depending in extent on the absolute quantity of impurity 
that has passed over the catalyst. The yield continues to decrease 
even when the actual proportion of acetylene present is diminished 
and for some time after all acetylene has been eliminated. The 
main cause of the decreased yield with hydrogen sulphide and 
acetylene is the rise in temperature due to the combustion of the 
impurity. 

Catalytic Oxidation of Ammonia by Air in Contact with 
Platinum-Palladium Alloys. E. Decarrimre (Bull. Soc. chim., 
1925, [iv], 37, 412—421; cf. A., 1919, ii, 463; 1924, ii, 169)—The 
catalytic oxidation of ammonia by air in presence of platinum- 
palladium alloys containing 0-5% and 5%, respectively, of palladium 
has been investigated at various temperatures. Although the 
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efficiencies of the alloys as catalysts are somewhat reduced after their 
first employment, the effect is fairly small in the case of high (8— 
10%) concentrations of ammonia; the alloy containing 0-5% of 
palladium is preferred to platinum. ([Cf. B., 1925, 352.] — 


Efficiency of Catalysts [in Oxidation of Ammonia]. A. T. 
(Mém. Poudres, 1924, 241, 106—126).—The yield 
is expressed by the ratio of the quantity of nitric acid produced to 
that theoretically obtainable from the ammonia in the gas before 
passing over the catalyst, both being expressed in terms of the same 
volume of nitrogen present. Samples may be taken before and after 
being passed over the catalyst by means of evacuated bottles, but 
a better arrangement is to remove a steady stream of gas con- 
tinuously over a period of time and concurrently at both points. A 
special type of absorbing vessel is described, the gas before the 
catalyst being drawn through one absorber containing N-sulphuric 
acid and a second containing potassium pyrogallate, and the gas 
after the catalyst being drawn through three absorbers, the first two 
with sodium hydroxide (slightly weaker than NV) and the third with 
potassium pyrogallate. In both cases, the volume of residual 
nitrogen is measured. There is no loss of accuracy if the second 
alkaline absorber in the nitric acid determination and the pyrogallol 
absorber in the ammonia determination are omitted, the volume of 
nitrogen in the latter case being calculated from that of the air 
collected. Various corrections and precautions are discussed. . 

W. T. B. 


Synthesis of Nitric Acid by Ostwald’s Process. P. PascaL 
(Mém. Poudres, 1924, 21, 1—67).—Calcium cyanamide does not 
suffer loss of nitrogen on storage, but there is a gradual absorption 
of atmospheric moisture accompanied by incipient polymerisation 
to dicyanodiamide. When heated in autoclaves with an alkali, 
dicyanodiamide liberates ammonia, although not so readily as 
calcium cyanamide, and the final reaction products include tri- 
cyanotriamide and ammeline melanurate. A maximum liberation 
of ammonia and minimum formation of nitrogenous secondary 
products is obtained by using in the autoclave a solution containing 
16 g. of sodium hydroxide per litre, the average yield being 96%. 
The oxidative efficiency of the platinum catalyst depends on the 
ammonia content of the gas, a sharp maximum being observed. It 
also deteriorates with age, gaseous impurities (e.g., hydrogen phos- 
phide and hydrogen silicide) and, particularly, dust being detri- 
mental. There is also an optimum value for the velocity of the 
gas passing over the catalyst, and it is important to maintain a low 
temperature in the absorbing towers. Losses may be reduced to 
almost zero by using an alkaline spray in the towers, sodium nitrite 
and nitrate being formed in about equal quantities as long as the 
liquid is alkaline and sodium nitrate alone occurring when it 
becomes acid. On the three stages of the process, a net yield of 
87% should be attainable with the plant described. [Cf. B., 1925, 
444. | W. T. K. B. 
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Catalytic Decomposition of Nitrous Oxide on the Surface 
of Gold: a Comparison with the Homogeneous Reaction. 
C. N. HinsHEeLtwoop and C. R. Pricwarp (Proc. Roy. Soc., 1925, A, 
1408, 211—215).—The decomposition occurring on the surface of 
heated gold wires follows the simple unimolecular law and is shown 
to be a true surface reaction rather than a reaction occurring in a 
small zone of heated gas. The value of # in the expression 
d log k/dT =E/RT? is 29,000 cal./g.-mol. The mechanism of the 
process is discussed and compared with that of the homogeneous 
reaction (A., 1924, ii, 751) and of the reaction at the surface of 
platinum (this vol., ii, 310). J. 8. C. 


Reaction Velocity of Oxygen with Solutions of some 
Inorganic Salts. III. Catalytic Oxidation of Sulphites. : 
W. Reinpers and S. I. VizEs (Rec. trav. chim., 1925, 44, 249—268 ; 
cf. this vol., ii, 308).—The results of Titov (A., 1904, ii, 113) have been 
confirmed and extended. An examination of the velocity of 
oxidation at various hydrogen-ion concentrations showed that 
cupric and ferric ions exert catalytic activities between py4 and py 12, 
reaching a maximum within this range, whilst nickel and cobalt 
are only active in alkaline solutions. In ammoniacal solutions, 
no oxidation occurs except in presence of copper salts; under these 
conditions, the reaction is unimolecular, the concentration of oxygen 
having very little influence, and the velocity being proportional to 
the concentration of the copper catalyst. Without addition of any 
catalyst, the reaction velocity is a maximum for py 10, but this is 
probably due to presence of traces of copper; by extrapolation from 
the results obtained with increasing quantities of copper, the amount 
of the latter in the distilled water used was found to be 3-2 x 107 mol. 
per litre, a probable proportion. The catalytic activity of nickel 
and cobalt in alkaline solutions is ascribed to the hydroxides, but 
no regularities could be observed. B. 1. L. 


Effect of Water and of Carbon Dioxide on the Catalytic 
Oxidations of Carbon Monoxide and Hydrogen by Oxygen. 
A. B. Lams and W. E. Vatu (J. Amer. Chem. Soc., 1925, 47, 123— 
142).—The retarding effect of water vapour on the catalytic oxida- 
tion of carbon monoxide and hydrogen by the oxygen of the air in 
contact with ‘“ hopcalite ” (manganese dioxide and cupric oxide) 
was measured over a considerable range of temperatures and 
partial vapour pressures of water and compared with the water 
content of “ hopcalite ’ in equilibrium with moisture under the 
same conditions. The activity is only slightly dependent on the 
temperature, being mainly determined by the equilibrium water 
content of the catalyst. The temperature coefficient of activity of 
very dry “ hopcalite ’’ for the oxidation of carbon monoxide is also 
small, and the initial activity of the very dry material for the 
oxidation of hydrogen is very high. Larger amounts of water 
vapour, carbon dioxide, and nitrogen affect the two reactions 
(oxidation of hydrogen and carbon monoxide) equally for each gas 
and to about the extent expected from the relative absorbabilities 
of the three gases. L. J. H. 
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Organic Reactions at the Surface of Titania. Adsorption 
of certain Gases by Titania. F. Biscoorr and H. ADKINS (J. 
Amer. Chem. Soc., 1925, 47, 807—826; cf. A., 1924, ii, 159).—Mix- 
tures of acetic acid with varying proportions of formic acid were 
passed over titania at 300—350°. The formation of acetaldehyde 
(cf. Sabatier and Mailhe, A., 1912, i, 238) was not observed. The 
catalytic activities of various samples of titania in decomposing 
butyl alcohol (at 430°), ethyl alcohol (at 400°), ethyl ether (at 430°), 
and ethyl acetate (at 450°) were compared. Those derived from 
titanium chlorides and from alkyl titanates by hydrolysis are re- 
producible as regards catalytic activity, whilst those from sodium 
titanate behave irregularly. The results obtained are in accord with 
the hypothesis previously advanced to explain the mechanism of 
catalysis at the surface of alumina (A., 1924, ii, 159), the surface 
state of the titania being influenced by the size and shape of the 
groups previously attached to the titanium atom. The decom- 
position of ethyl alcohol into ethylene at the surface of titania does 
not take place through the intermediate formation of ether. The 
formation of saturated hydrocarbons by the decomposition of alco- 
hols or ether at the surface of titania is due to auto-oxidation and 
reduction, which takes place either between two molecules of alcohol 
or between two parts of the ether molecule, with simultaneous 
formation of an aldehyde. The decomposition of formic acid at the 
surface of titania dried below 300° proceeds with formation of 
carbon monoxide and water exclusively, whilst ignited titania gave 
considerable proportions of carbon dioxide and hydrogen. The 
total rate of decomposition of the acid was the same with the two 
catalysts, and it is concluded that the latter reaction is due to 
secondary adsorption. The adsorption of carbon dioxide, ethylene, 
ethane, and hydrogen by various samples of titania was 
determined at 20° and 97°, and was found to be independent of the 
relative catalytic activities of the samples. No relationship was 
observed between the relative activities of a catalyst for different 
reactions and its absolute activity as measured by the amount of 
material undergoing decomposition. F. G. W. 


Carbon Monoxide, a Product of Electrolysis. A. F. 0. 
GERMANN (Science, 1925, 61, 70—71).—The specific conductivity 
of carbonyl chloride at 25° is 0-007 x 10-6. Electrolysis of a solution 
of aluminium chloride in carbonyl chloride results in the evolution 
of carbon monoxide and chlorine. A. A. E. 


Pseudohalogens. I. L. BrrokENBacH and K. KELLERMANN 
(Ber., 1925, 58, [B], 786—794).—Measurement of the decomposition 
potentials of the corresponding potassium salts in aqueous solution 
allows the halogen and pseudohalogens to be arranged in the 
sequence, TeCN, SeCN, I, SCN, CN, Br, Ng, Cl, OCN, F, in which 
there does not appear to be any direct relationship between affinity 
and atomic or molecular weight. In absolute ethyl-alcoholic 
solution the values found are those appropriate to the corresponding 
halogen or pseudo-halogen acids, the cation not appearing to exert 
any influence. 
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Electrolysis of solutions of potassium cyanate in the lower alcohols 
with a flowing mercury cathode yields a solution containing oxy- 
cyanogen (OCN),. The compound has not been isolated in the homo- 
geneous state, but its solution has a halogen-like odour, liberates 
iodine from potassium iodide, and dissolves copper, zinc, and iron 
without evolution of gas. The action of oxycyanogen on methyl 
alcohol gives formaldehyde and cyanic acid; the latter compound 
yields with methyl alcohol methyl carbamate, which is converted 
by cyanic acid into methyl allophanate. Preliminary experiments 


_ establish the possibility of isolating oxycyanogen by the action of a 


halogen on silver cyanate in an organic solvent at a low tempera- 
ture. 

Selenocyanogen, (SeCN),, cannot be obtained by the electrolysis 
of solutions of potassium selenocyanate in methy] alcohol, since such 
solutions decompose with precipitation of selenium. It is prepared 
by shaking a solution of iodine in ether, chloroform, or carbon 
tetrachloride with an excess of pure silver selenocyanate at a tem- 
perature not exceeding 10° and evaporation of the filtered solution 
ina vacuum. It is a yellow, crystalline powder which can be pre- 
served in a vacuum, but becomes red in a few hours when exposed 
to air. It exhibits the properties typical of halogens. Pure potass- 
ium selenocyanate is prepared by heating a mixture of potassium 
cyanide and selenium with anhydrous ethyl alcohol for several 
hours and subsequently evaporating the alcoholic solution in a 
vacuum; it is transformed into silver selenocyanate by means of 
silver acetate. 


Electrolytic Production of Magnesium (from Fused 
Mixtures containing the Oxide). O. Rurr and W. Buscu (Z. 
anorg. Chem., 1925, 144, 87—-113).—The solubilities of magnesium 
oxide in fused mixtures of the chlorides, sulphides, and fluorides of 
the alkali and alkaline-earth metals have been examined; only 
the fluorides dissolve it freely, and of these only the lithium, calcium, 
and magnesium compounds can be employed. The ternary diagram 
for these three was constructed from experimental data, the ternary 
eutectic being found to melt at 665° and to have the composition, 
LiF, 56-2; CaF,, 15-2; MgF,, 286%. To meet the necessary 
temperature conditions for electrolysis, this eutectic must be 
employed ; the solubilities of magnesium oxide in this are 0-16% at 
700°, 0-07 at 800°, 0-17 at 900°, and 0-12°% at 1000°. The solubilities 
of lithium oxide and calcium oxide in the same eutectic were also 
determined; the first is almost insoluble, the latter more soluble 
than magnesium oxide. Addition of oxides, sulphides, chlorides, or 
other fluorides did not raise the solubility of magnesium oxide in the 
fused mass. Electrolysis of the oxide dissolved in the molten 
eutectic was investigated; below 725° compact metal could not be 
obtained, above 775° the metal diffused in the mass. Between 725° 
and 775° a compact rod of magnesium was obtained, the current 
efficiency reaching 90% with a density of 1000 amp./dm.? and a 
potential of 6—8 volts; the accumulation of oxygen in the cathode 
chamber reduced the efficiency greatly in other cases. 8S. I. L. 
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Production of Metallic Magnesium from Fused Salis. 
W.G. Harvey (Trans. Amer. Electrochem. Soc., 1925,47,229—241).— 
Theelectrolytic production of magnesium from the chloride and oxide 
is described. The chloride hexahydrate is dehydrated by heat, an 
equal quantity of sodium chloride and a little ammonium chloride 
being added to prevent the formation of oxychloride. The fused 
mass contains 10° of magnesium oxide and melts at 620°. Elec- 
trolysis is carried out at 675—725° in steel pots (cathodes) using 
graphite anodes. Metallic sodium is not formed if the electro- 
lysis is stopped when the concentration of the magnesium 
chloride falls to 10%. Metallic magnesium floats on the 
electrolyte, a thin film of which protects it from oxidation. The 
metal is purified by remelting, but cannot be freed entirely from 
the chloride, which leads to subsequent corrosion of the metal. The 
oxide process overcomes this difficulty. Magnesium oxide dissolves 
(0-1%) in a fused mixture of equal parts of magnesium and barium 
fluorides containing sufficient sodium fluoride to give fluidity at 950°. 
The primary reaction is electrolysis of the fluoride, but this is re- 
formed by reaction between the fluorine and dissolved magnesium 
oxide. The latter is added from time to time to maintain the con- 
centration. The metal after remelting contains 99-9% Mg, and is 
permanent owing to the absence of hygroscopic impurities. [Cf. B., 
1925, 406.] C. $8. 


Zinc Arc as a Means of Reduction. A. Stock, A. Branpt, 
and H. Fiscuer (Ber., 1925, 58, [B], 643—657; cf. Stock and 
Praetorius, A., 1913, ii, 46)—The apparatus consists of a very thin- 
walled glass flask the stopper of which supports two brass rods which 
carry the lower, fixed and the upper, movable electrodes and a 
glass T-piece serving for the introduction of an indifferent gas and a 
resistance thermometer. ‘The arc is formed beneath the liquid under 
investigation. The apparatus is immersed in a cooling bath which 
is kept stirred by a mechanical agitator, figured and described in the 
original. The behaviour of zinc and graphite electrodes in the 
presence of carbon disulphide is described in detail. The optimum 
yield of carbon subsulphide, C,8,, amounting to almost 50% of that 
obtainable according to the scheme 3CS,+4Zn —C,8,+4ZnS is 
secured by the use of a zine anode and carbon cathode at 0°. The 
reaction is not merely a thermal change between carbon disulphide 
and zinc vapour in which the arc serves as a source of heat, since 
carbon subsulphide is not produced with an alternating current arc. 
With silicon tetrachloride, the best conditions are found in the use of 
a stationary aluminium cathode and movable zinc anode at —55° 
to —15°. The main reaction consists in the production of zinc 
chloride and silicon, whereas a minor portion of the silicon tetra- 
chloride is converted into hexachlorodisilane, m. p. +2-5° (instead 
of —1° as recorded previously). Under similar conditions at —60° 
to +10°, phosphorus trichloride yields mainly yellow phosphorus 
and zine chloride, phosphorus dichloride, P,Cl,, m. p. —28°, being 
formed in minor quantity (cf. Besson and Fournier, A., 1910, ii, 121). 
Boron trichloride is converted chiefly into boron; to a small extent 
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a new chloride, B,Cl,, b. p. 0°/44 mm., m. p. about —100°, is produced 
which could not be freed completely from silicon tetrachloride 
present to a small extent in the initial boron trichloride. It decom- 
poses slowly at the atmospheric temperature into boron and boron 
trichloride, is decomposed by sodium hydroxide according to the 
equation, B,Cl,+3H,O0=B,0,+4HCI+H,, and with water yields a 
moderately stable compound in which the B-B group remains 
intact. 

The action of sodium amalgam on the chlorides of silicon, boron, 
or phosphorus leads almost exclusively to the production of the 
respective non-metal. Phosphorus trichloride appears to react 
slowly with mercury with intermediate formation of the dichloride, 
by which the metal is greatly attacked. x. W. 


Preparation of Electrolytic Mercurous Chloride in Saturated 
Potassium Chloride for Use in the Calomel Electrode. W. W. 
Ewrne (J. Amer. Chem. Soc., 1925, 47, 301—305).—Mercurous 
chloride is made electrolytically in saturated potassium chloride 
solution, the stirrer being arranged to sweep the surface of the 
mercury, thus removing the calomel as formed. The saturated 
potassium chloride solution of the anolyte is connected to the 
catholyte by inverted U-tubes containing N-potassium chloride 
solution, the open ends bearing semi-permeable membranes made 
from filter-paper soaked with collodion. The cathode is of copper, 
and the catholyte is saturated cupric chloride solution. The 
method gives a dependable quality of calomel mixed with finely 
divided mercury and avoids washing and shaking. The E.M.F. of 
the cell Hg+HgCl|HgCl in satd. KCl|HgCl in N-KCl|HgCl+Hg is 
0-0388 volt at 25°. The electrode potential of the saturated 
potassium chloride calomel half-cell is —0-2446 volt on the hydrogen 
scale at 25° and its temperature coefficient is 0-0002 volt per degree 
from 20° to 30°. L. J. H. 


Electrolytic Reduction of Tungstic Acid in Hydrochloric 
Acid Solution. O. CoLLENBERG and J. Backer (Z. Elektrochem., 
1924, 30, 230—238).—At a platinum cathode solutions of alkali 
tungstates in concentrated hydrochloric acid (containing the oxy- 
chloride WO,Cl,) are reduced quantitatively to derivatives of 
quinquevalent tungsten, whereas reduction proceeds further at a 
mercury, lead, or tin cathode. Above 16°, sodium tungstate gives 
quantitative yields of tervalent tungsten derivatives at the base 
metal cathode, but below 16° reduction is not so complete; potass- 
ium tungstate is completely reduced only at a lead cathode. During 
reduction, the colour of the solution changes first to blue when the 
tungsten ‘is in the quinquevalent form, and this colour slowly fades 
on further reduction, yielding eventually a yellowish-green or red 
solution of tervalent tungsten. The yellowish-green solution is 
always obtained above 35°; it contains compounds of the type 
R’,W,Cl,. The red solution is obtained at 16° and contains com- 
pounds of the type R’,(WCl;,H,O) which are unstable, changing on 
keeping or warming to compounds of the first-named type. 

A. R. P. 
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Photosensitive Formation of Water from its Elements in 
the Presence of Chlorine. R.G. W. NorrisH and E. K. RipEa 
(J. Chem. Soc., 1925, 127, 787—797).—The formation of water in 
the gaseous system hydrogen-chlorine-oxygen on illumination by 
visible radiation is governed by the relationship 
It is independent of the partial pressure of hydrogen between the 
limits tested (0-16—0-9 of the total pressure). The result is con- 
sistent with the hypothesis that activation of the oxygen is first 
brought about by contact with chlorine molecules activated by 
absorption of light. The activated oxygen molecules then combine 
with hydrogen molecules to form water. The anticatalytic effect 
of oxygen on the formation of hydrogen chloride is regarded as due 
to the direct intervention of oxygen in the hydrogen-chlorine 
reaction chains, resulting in the formation of water. With the 
photosensitive decomposition of ozone by chlorine, and the activa- 
tion of hydrogen by resonating mercury atoms, this reaction falls 
into the simplest class of photochemical sensitisation. Ww. 3. 


Photodecomposition of Chlorine Water and of Aqueous 
Hypochlorous Acid Solutions. A. J. Atitmanp, P. W. 
LIFFE, and R. E. W. Mappison (J. Chem. Soc., 1925, 137, 822— 
840).—Chlorine in water is considerably hydrolysed according to the 
equation Cl,+H,O=HClO+H’°+Cl’. The addition of chlorides, and 
especially of hydrochloric acid (which suppress the hydrolysis), 
retards its photodecomposition; this indicates that the hypo- 
chlorous acid molecule is more photosensitive than the chlorine 
molecule. The hypochlorous acid decomposes to give hydrogen 
chloride and oxygen. The production of molecular oxygen and of 
chloric acid would then be due to secondary reactions, the latter 
being formed as a result of the hypochlorous acid molecules acting 
as acceptors for oxygen atoms. The addition of sodium acetate and 
disodium hydrogen phosphate (salts of acids the dissociation con- 
stants of which, though small, are appreciably greater than those of 
hypochlorous acid) suppress the concentration of hydrogen ion but 
form no hypochlorites. The effect of these salts (especially the 
latter) was to increase the yield of chloric acid from 61 to 83%, 
supporting the idea of the primary product of photolysis being 
oxygen atoms and that these with hypochlorous acid formed chloric 
acid. The suppression of chlorine ions by the addition of mercuric 
chloride (to form HgCl,”) was not found effective. The addition 
of hydrochloric acid, which would decrease hydrolysis, should con- 
siderably decrease the yield of chloric acid; the yield decreased, but 
much less rapidly than expected if solely produced by the interaction 
of the primarily formed oxygen and hypochlorous acid (calculation 
based on Jakowkin’s hydrolytic constant, A., 1899, ii, 736). Hence 
hypochlorous acid is probably one of the intermediate products of 
reaction of photoactivated chlorine molecules and water, this then 
acting as an acceptor for the oxygen. Chlorides and sulphuric 
acid also lower the yield of chloric acid. Their effects vary 
and various ions seem to have specific effects. Manganous 
sulphate and cobalt sulphate gave side reactions. The evolution 
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of oxygen in the reaction is subject to marked supersaturation 
effects. 


Action of Light on Chlorine Dioxide. H. Boorn and E. J. 
BowEN (J. Chem. Soc., 1925, 127, 510—513).—Dry gaseous chlorine 
dioxide on exposure to light is converted into chlorine heptoxide 
to the extent of about 60°; the latter forms a red liquid, b. p. 
about 80°, which becomes colourless on continued exposure. Chlorine 
monoxide and another unknown oxide are probably intermediate 
products. Dry chlorine dioxide (diluted with carbon dioxide) 
prepared in the dark is stable towards heat; after the addition of 
chlorine monoxide it gives thermal decomposition curves identical 
with those obtained with illuminated gas. 


Action of Ultra-violet Light on Carbon Dioxide and Water. 
C. W. Porter and H. C. RAMSPERGER (J. Amer. Chem. Soc., 1925, 
47, 79—82).—Experiments on the formation of formaldehyde by 
the action of ultra-violet light on mixed water vapour and carbon 
dioxide gave negative results. L. J. H. 


Photochemical Studies. III. Reaction between Nitrogen 
and Hydrogen in Presence of Mercury Vapour: Resonance 
Radiation of Mercury. W. A. Noyes, Jun. (J. Amer. Chem. 
Soc., 1925, 47, 1003—1009).—Gaseous hydrogen and nitrogen com- 
bine to form ammonia in presence of mercury vapour with the 

ossible formation of traces of hydrazine also; the reaction is prob- 
ably of the first order with respect to hydrogen. The important 
factor appears to be the dissociation of hydrogen caused by the 
first resonance radiation of mercury (cf. Compton and Turner, A., 
1924, ii, 639). Kuhn’s results were qualitatively confirmed (A., 
1924, ii, 249). The number of molecules of ammonia formed is of 
the same order as the number of quanta in the incident radiation 
(cf. Moore and Noyes, A., 1924, ii, 748). Ss a 


Photochemistry of Silver Compounds. J. Eccrert and W. 
Noppack (Z. Physik., 1925, 31, 942—948).—The absorption of pure 
silver chloride emulsion was determined with particular attention 
to the reflected light, using an Ulbricht hollow sphere photometer. 
For 365 up 1 mol. of silver chloride was decomposed by one quan- 
tum. For Valenta printing-out-paper emulsion, the same quantum 
relation was found to be probable. The sensitivity of this emulsion 
for green light is greatly increased by previous exposure to blue 
light, whereby an adsorption compound of silver and silver chloride 
is formed which in turn is decomposed by the green light. The 
behaviour. of emulsions of silver chloride, bromide, and iodide is 
compared. E. B. L. 


Silver Halide Emulsions and the Law of Photochemical 
ivalence. J. Eccert and W. Noppack (Z. Physik, 1925, 

31, 922—941).—A critical examination of the divergence between 
the results of other workers and those contained in the previous 
paper (cf. preceding abstract), particularly as regards the shape 
of the curve relating amount of silver reduced and time of exposure 
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of the Valenta emulsion. The initial portion of the curve is found to 
be straight and not S-shaped. E. B. L. 


Leptology of the Silver Bromide Grain. T. T. Baker (Brit. 
J. Phot., 1925, 72, 248).—The X-ray crystal patterns of (1) silver 
bromide made by direct precipitation in water, (2) silver bromide 
precipitated in presence of iodide, i.e., the so-termed silver iodo. 
bromide, (3) silver bromide precipitated from silver ammonium 
nitrate, and (4) silver bromide emulsified in gelatin and the crystals 
grown to be about 500 times their original sensitivity, are identical. 
There is no indication of silver iodide in the silver iodobromide. 
The change in spectral sensitivity of silver iodobromide compared 
with that of pure silver bromide may be due to the presence of silver 
iodide, which need not, however, take part in the photochemical 
change. It is suggested that in a sensitive emulsion the silver 
iodide is adsorbed in a colloidal form on the surface of the silver 
bromide grains. In certain types of photographic emulsion the 
presence of iodide retards growth of the silver bromide crystals. 
Whatever the function of the iodide may be, the evidence is stated 
to support the view that photographic sensitisation is due to sub- 
stances deposited on the grain surfaces. W. C. 


[Photographic] Ripening Process. Lippo-CRaMER (Z. wiss. 
Phot., 1925, 23, 137—144; cf. B., 1925, 150).—Both acid and basic 
dyes exert a protective action on silver bromide, as can be shown 
by their preventing the ripening of a highly disperse silver bromide- 
gelatin emulsion by ammonia. The effect is independent of the 
charge on the silver bromide. Bromo-chloride emulsions are very 
resistant to fogging on warming. The effect is probably due to the 
small grain-size and consequent greater protective action of the 
gelatin. Emulsions prepared by adding the silver salts to the 
halide solution give a higher speed than emulsions prepared in the 
reverse order, but they develop an intense fog in a digestion time 
which gives no trace of fog in emulsions prepared by adding the 
halides to the silver salts. The effect is due to the different environ- 
ment during precipitation, the grains prepared in excess of halide 
solution containing less gelatin than those prepared in the reverse 
manner. The grain size in each emulsion pair is the same. If the 
amount of colloidal silver adsorbed by silver bromide is increased 
above a certain limit, no more silver is adsorbed, and the protecting 
power of the silver bromide for the silver already adsorbed is 
decreased, owing to the excess silver preventing the silver bromide 
shrinking and protecting the silver (cf. Kolloid-Z., 1911, 8, 97). 
This explains the greater effect of oxidising agents in decreasing the 
sensitivity of an emulsion after exposure to light. [Cf. B., June 
26th.] 


Action of Light on Silver Bromide. H. Stock (Z. wiss. 
Phot., 1925, 23, 132—136).—A criticism of results obtained by 
Stromberg (J.S.C.J., 1923, 9534), showing that no valid conclusions 
can be reached from them, and indicating certain essential factors 
for experiments of this nature. [Cf. B., June 26th.] W. C. 
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History and Theory of the Latent Image. II. Lippo- 
CraMER (Z. wiss. Phot., 1925, 23, 122—132; cf. B., 1925, 151).— 
The three important new reactions which depend on the compli- 
cated colloid-chemical nature of the latent image are: the “ Keim- 
blosslegung ”’ (nucleus exposure), dependent on the part of the silver 
of the latent image occluded in the silver halide grains, which is 
uncovered and made active by treatment with solvents for silver 
halide; ‘‘ nucleus isolation,’’ which is due to an adsorption replace- 
ment of the soluble part of the latent image as a result of treat- 
ment with acid—bromide-dye mixtures, and “ nucleus activation,” 
which is due to peptisation of the soluble portion of the latent 
image by treatment with alkali. [Cf. B., June 26th.] W. C. 


Blackening of a Photographic Film by X-Rays. J. K. 
Ropertson and J. T. Tuwaires (Trans. Roy. Soc. Canada, 1924, 
[iii], 18, III, 99—102).—The degree of blackening produced on a 
photographic plate may be expressed by an expression of the type 
It?, where I is the intensity of the light, ¢ the time of exposure, 
and paconstant. For ordinary visible light, p has the value 0-86. 
By means of a wedge method the value of p has been determined for 
X-rays and has been found to be of the order of unity. J.S.C. 


Kinetics of Photochemical Processes in Dyes. A. PRED- 
WODITELEFF and N. NetscuaJewa (Z. Physik, 1925, 32, 226—235). 
—The initial rates of the bleaching of cyanine and pinacyanol in 
collodion show a periodicity which is dependent on concentration. 
This does not apply if the solutions are sufficiently dilute, for which 
the rate of bleaching is in accordance with the formula for a uni- 
molecular reaction. E. B. L. 


Photolysis of Dibasic Acids. Votmar (Compt. rend., 1925, 
180, 1172—1173).—Berthelot (A., 1914, ii, 602) showed that 
photolysis of one carboxyl group in oxalic acid occurs with radiation 
of 0-3 and that shorter waves, A=0-2y, were required for the decom- 
position of the product. The changes are expressed better by the 
schemes R(CO,H), CO,+RH(CO,H); RH(CO,H) CO,+RH, 
than by R(CO,H), ~ 2C6,+RH,. The latter reaction requires 
radiations of wave-length 0-18, since the radiations not absorbed 
by quartz do not effect the change. Near ultra-violet radiation 
causes partial photolysis. Using 0-01./-solutions of dibasic acids 
subjected to the light of a quartz mercury lamp, oxalic and malonic 
acids yielded formic and acetic acids, respectively. Succinic acid 
gave a trace of propionic acid, whilst glutaric acid gave no butyric 
acid. In the last case, only 0-13 c.c. of carbon dioxide was set free 
in 4 hrs. ‘Thus the active wave-length is greater the nearer the 
carboxyl groups. Oxalic acid, by reason of its special constitu- 
tion, has the maximum sensitivity towards light. As the side-chain 
lengthens the mutual influence of the carboxyls diminishes, so that 
from succinic acid onwards the groups behave as if they were single, 
and photolysis only occurs at wave-lengths shorter than 0-2ly, 
as in monobasic acids. The results are in accord with the law of 
photochemical equivalence. R. A. M. 
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Photochemistry of Complex Compounds. I. R. ScuHwarz 
and H. Weiss (Ber., 1925, 58, [B], 746—755).—Hexammine. 
cobaltic chloride, nitropentamminecobaltic chloride, cis- and trans- 
dinitrotetramminecobalt, the two forms of trinitrotriamminecobalt, 
and cis-tetranitrodiamminecobalt are hydrolysed in aqueous solu- 
tion at a rate which is inappreciable in the dark, but is greatly 
accelerated by light. The cobalt separates, except from dilute 
solutions, in which it remains as sol, as brownish-black cobaltic 
hydroxide, whereas the nitrito residue passes into the ionic form. 
Attempts to determine the latter iodometrically in an atmosphere 
of carbon dioxide gave results which were not sufficiently reproducible 
for measurements of the kinetics of the change, which is therefore 
followed by determination of the electrical conductivity of the 
solution. Sodium hexanitritocobaltiate is too unstable in solution 
to yield accurate measurements. For hexamminecobaltic chloride, 
the conductivity method is unsuitable, since there is not a con- 
siderable difference between the conductivity of the complex and 
that of the products of its hydrolysis; in this case, therefore, the 
reaction is studied in acid solution, in which the acid titer gradually 
diminishes in consequence of the ammonia liberated. The photo- 
chemical decomposition of the nitritoamminecobalt compounds is 
an irreversible action of the first order in which the maximum action 
of light is observed in all cases in the ultra-violet at 366 uy». Increase 
in the number of nitro groups in the nucleus diminishes the photo- 
chemical stability; trinitrotriamminecobalt occupies an_inter- 
mediate position by reason of its electrically neutral nucleus. Among 
stereoisomeric salts, the trans compound is photochemically the 
more stable. The velocity of reaction is about 1} times as great 
in acid as in neutral solution and is largely independent of the 
hydrogen-ion concentration. H. W. 


Chemistry of High Temperatures. H. von WARTENBERG 
(Z. Elektrochem., 1924, 30, 351—356).—Chiefly speculative. After 
reviewing some of the principal reactions of compounds of the 
commoner elements between 2000° and 3000°, the author speculates 
on the probable course of certain reactions above 5000°. A. R. P. 


Induced Reactions and Diabetes from the Point of View 
of Induced Oxidation. N. M. Mittra and N. R. Duar (J. 
Physical Chem., 1925, 29, 376—394).—Although mercuric chloride 
is not reduced by solutions of sodium arsenite alone, yet in the 
presence of another reducing agent such as sodium sulphite, sodium 
phosphite, or formic acid, it is reduced by both simultaneously. 
Similarly, it is possible to oxidise solutions of sodium nitrite, potass- 
ium oxalate, sodium arsenite, or nickelous hydroxide by air or 
oxygen when in the presence of sodium sulphite, which in its turn 
is itself oxidised. The amount of oxidation of nickelous hydroxide 
induced by the presence of cobaltous hydroxide increases with the 
concentration of sodium hydroxide to a maximum and then falls 
with further increase in alkali. Dextrose can be oxidised by passing 
air through solutions which also contain sodium sulphite. These 
induced oxidations are due to the formation of active oxygen 
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molecules in one reaction, which are then capable of reacting with 
the second substance present. Diabetes is due to insufficient 
oxidation of dextrose and fat in the human body, and the action of 
insulin etc. is to induce this oxidation in a similar manner to the 
reactions which have been investigated. The author suggests that 
iron preparations should be helpful in the treatment of at 


Reduction of Metals from their Salts by Means of Other 
Metals in Liquid Ammonia Solution. C. A. Kraus and H. F. 
Kurtz (J. Amer. Chem. Soc., 1925, 47, 43—60)—When a metallic 
salt is added to a solution of a more electropositive metal in ammonia, 
precipitation of the metal (from the salt), either alone or as a com- 
pound with the other, may occur. The theory of the various 
possible cases is fully discussed. Salts of mercury, cadmium, zine, 
tin, lead, antimony, bismuth, and thallium reduced thus by sodium 
all give compounds with sodium, but silver is precipitated alone. 
Some of the intermediate compounds of sodium with mercury, tin, 
and lead are not stable in contact with the solutions, but decompose 
to compounds poorer in sodium. Mercuric ethyl chloride, by the 
same treatment (with excess of sodium), gives the compound NaHg, 
identical with that obtained by reducing ordinary mercury salts. 
Data are also given for the reduction of some salts by calcium, 
compounds being obtained. Numerical data suggest the formation 
of compounds having the formule NaCd, NaZn,, Na,Sn, Na,Pb, 
Na,Tl,, CaAg, Ca,Zn, Ca,Hg,, Ca,Pb,, Ca;Sn. L. J. H. 


Double Salts formed by Sodium and Potassium Carbonates. 
J. W. Barn (Univ. Toronto, Sch. Eng. Res. Bull., 1925, 5, 123—124). 
—Attempts to prepare crystals of the supposed double salt, 
K,CO,,3Na,CO,,10H,O (cf. Bain and Oliver, A., 1917, ii, 87), by 
the evaporation of solutions of varying concentration at temperatures 
above 35° have proved unsuccessful, and the isothermal diagram of 
the solubilities of potassium and sodium carbonates at 40° exhibits 
no indication of a double salt, unless the intersections are very 
obtuse. When heated under the microscope, the double salt, 

K,CO,,Na,CO,,12H,0, 
yields small needles at 35°, but these appear to consist of 
Na,CO,,2H,0. 7. 


Interaction of Sodium Chloride and Alumina. F. H. 
Ciews (J. Chem. Soc., 1925, 127, 735—739).—The following reactions 
occur when sodium chloride and alumina are heated together : 
(a) 4¢NaCl-+ (6) 2xNaCl-- 
4HCI4+-0,=2H,0+ 
2Cl,. Reaction (b) always predominates, the chlorine being due to 
(c) rather than (a). The yield of hydrogen chloride and chlorine 
passes through a maximum as the proportion of sodium chloride 
increases. Reaction (b) is practically complete above 1000° when 
water is continuously supplied. Equilibrium in the solid phase 
at 830° is imperfectly attained when the quantities of water and 
hydrogen chloride are varied. The stability of sodium aluminate 
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with reference to hydrogen chloride decreases rapidly when the 
molecular ratio Al,O,: Na,O is less than 10:1 at 1045° or 12:1 at 
830°. For the complete interaction of alumina and sodium chloride 
in the presence of water excess of the first-named is more important 
than excess of water. 


Complexes with Two Unsymmetrical Co-ordination 
Valencies. F. L. Haun and H. Wor (Z. anorg. Chem., 1925, 
144, 117—127).—It is proposed to substitute for the phrase “ having 
the co-ordination number »”’ the description ‘‘ n-numbered.” A 
four-numbered complex should give rise to cis-trans isomerism or 
optically active isomerides, according to the disposal of the co- 
ordination linkings. In this class, the following double salts have 
been examined: ammonium copper o-sulphobenzoate, bluish-green 
rosettes, anhydrous, the ammonium cadmium salt, 

and the ammonium zinc salt (+1-5H,O); dipyridine copper sulpho- 
acetate, and the diammonium sulphoacetates of copper, zinc, nickel, 
and cobalt; the manganese and cadmium salts of this series partly 
dissociate in solution. The simple sulphoacetates of potassium, 
sodium, and ammonium (anhydrous), magnesium, zinc, cadmium, 
cobalt, and nickel (with 3H,O), copper (+1H,O), and manganese 
(+2H,0) are described. Determinations of molecular weights by 
the cryoscopic method in aqueous solution indicate that copper 
sulphobenzoate and the sulphoacetates of zinc, cadmium, and 
manganese are all considerably dissociated; the apparent absence 
of dissociation of copper sulphoacetate is attributed to equilibrium 
between association and dissociation. The equivalent conductivi- 
ties of some of the simple sulphoacetates are recorded. 

A number of compounds of 2-acetamidopyridine with the sul- 
phates, chlorides, and nitrates of bivalent heavy metals have been 
prepared. 8. I. L. 


Effect of Colloids in the Displacement of Lead and Copper 
from their Salts by Zinc. L. T. M. Gray (J. Chem. Soc., 1925, 
127, 776—780).—In the presence of colloids (gelatin, gum arabic, 
and glue) the size of the lead crystals deposited diminishes fairly 
steadily throughout, but the cohesive power increases up to a certain 
point and then diminishes; this maximum was not shown in the 
case of gum arabic. This effect on the cohesive power is ascribed to 
a film of adsorbed colloid. The same results were obtained in the 
case of copper and gelatin. In the experiments on copper with glue, 
the decrease in the size is apparently the decisive factor. The 
deposit deteriorates with time of contact owing to the continued 
adsorption of the colloid. The best deposits were obtained with a 
concentration of 0-0020—0-0026M copper sulphate and in the 
presence of 0-6—0-8% of boric acid. Mechanical cleaning of the 
zinc strip with fine emery paper gave better results than treatment 
with acid or alkali. 


Ageing of Metallic Hydroxides. R. Fricke (Z. Elektrochem., 
1924, 30, 393—-396).—Gallium hydroxide, precipitated by the calcu- 
ated amount of alkali, always retains more water than corresponds 
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with Ga,O,,3H,0O, even after prolonged drying in the air. The 
actual proportion of water retained varies with the method and 
conditions of preparation; less water is retained the higher the 
temperature of precipitation and the longer the precipitate is washed. 
The solubility of the compound in alkali hydroxide solutions decreases 
with decreasing water content and with increasing alkali concen- 
tration of the solution. A cold saturated solution of freshly-precipi- 
tated gallium hydroxide in alkali hydroxide solution slowly deposits 
gallium hydroxide on keeping. Potassium hydroxide dissolves less 
gallium hydroxide than does sodium hydroxide and a greater pro- 
portion of the gallium is precipitated on keeping. The colour of 
ferric hydroxide varies considerably with the method of precipit- 
ation; this is apparently due to the varying amounts of water 
retained by the precipitate, light coloured precipitates retaining a 
greater proportion of water than those more deeply coloured. 

A. R. P. 


Lanthanum Thallous Sulphates. F. Zamponini and G. 
CarosBi (Atti R. Accad. Lincei, 1925, [vi], 1, 278—283; cf. this 
vol., ii, 222).—Investigation of the system lanthanum sulphate- 
thallous sulphate—water shows the existence at 25° of the com- 
pounds: ; 

La,(SO,)3,T1,80,,2H,O. 


Transformations of Carbon Monoxide under the Influence 
of the Silent Electric Discharge. E. Orr (Ber., 1925, 58, 
[B], 772—775).—The primary change of carbon monoxide under the 
influence of the silent electric discharge proceeds according to the 
scheme 4CO = C,0,+CO,. The carbon suboxide subsequently 
becomes polymerised to a degree which depends on the intensity 
of the discharge; in a 10-tube Siemens ozoniser it yields an ochre- 
yellow deposit, whereas in a single tube the deposit is dark brown and 
resembles that obtained by the thermal decomposition of carbon 
monoxide. 


Interaction of Carbon Dioxide and Hydrogen in the Corona 
due to Alternating Currents of High Frequency. R. W. 
Lunt (Proc. Roy. Soc., 1925, A, 108, 172—186).—With a frequency 
1-5 x 10’, approximately equimolecular mixtures of carbon dioxide 
and hydrogen interact in the corona to give a water-gas equilibrium. 
The same result is obtained by exposing mixtures of carbon monoxide 
and water vapour to the discharge. Experiments in which the 
carbon dioxide content of the initial gas mixture was varied over the 
range 11—100%, show that in the range CO, < 50% some of the 
carbon monoxide is reduced to methane, but in no case was it 
possible to detect formaldehyde or formic acid. J.8.C. 


Oxides, Metals, and Carbides at High Temperatures. O. 
Rurr (Z. Elektrochem., 1924, 30, 356—364).—A review of the 
reactions of oxides and carbides of some of the commoner and 
rarer metals such as thorium, zirconium, calcium, silicon, and 
tungsten, together with speculations on the probable behaviour 
of some of these compounds at very high temperatures. Alumina 
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and zirconia are more resistant to reduction above 2000° than are 
thoria and silica, but both are readily attacked by lime and magnesia 
at this temperature. Lists of m. p. of refractory oxides, carbides, 
and metals are given and the mechanism of the formation of calcium 
carbide and of its reactions at high temperatures is rae - 
A. R. P. 


Silicates. W. Erren (Z. Elektrochem., 1924, 30, 364—370).—A 
review of the work of other investigators on the systems SiO,—Al,0,, 
MgO-SiO,, CaO-SiO,, CaO-Al,0,-SiO,, diopside—anorthite—albite, 
anorthite—forsterite—quartz, SiO,-K,Si0O,-H,O, CaCO,—nepheline. 
A bomb furnace for the examination of the equilibrium between 
carbonates and silicates under pressure is described and om 

A 


Silicates. III. Action of Magnesium, Calcium, and 
Barium Oxides on Silicates at High Temperatures and the 
Preparation of Metallic Iron from Silicates. G.TAMMANN and 
C. F. GREVEMEYER (Z. anorg. Chem., 1924, 136, 114—120).— 
Orthoclase, leucite, nepheline, hornblende, and willemite were heated 
at temperatures up to 1000° with magnesium, calcium, and barium 
oxides equivalent to the silica content of the mineral. Magnesium 
oxide had no action on any of the minerals, calcium oxide reacted 
slowly above 500° with all, the reactions with leucite and nepheline 
being the most energetic. Barium oxide attacked silicates contain- 
ing alumina at 275° and those free from alumina at 350°; the action 
was much more energetic when the barium oxide contained a small 
proportion of water, but in no case was complete decomposition 
obtained and in no case did fusion ensue at 1000°, the particles of 
mineral simply becoming coated with a protective layer of partly 
fused barium compound. Fusion of hornblende at 1400° with 
barium oxide equivalent to the silica content and with carbon 
sufficient to reduce the iron resulted in the production of 62% of the 
theoretical quantity of iron together with a fluid barium silicate 
slag. A. R. P. 


Fusion of Rare-metal Ores. I. Pyrosulphate Fusion of 
Titanium Ores. G. W. Sears and L. Quit (J. Amer. Chem. 
Soc., 1925, 47, 922—929).—Complete decomposition of rutile and 
dissolution of the titanium content are only obtained when at least 
12-5 parts of sodium pyrosulphate are used to 1 part of ore. A 


higher ratio is required when elements with high-melting sulphates | 


are present. Sufficient pyrosulphate must be used to keep the fused 
mass below 700°, since above this temperature normal titanium 
sulphate is converted into an insoluble basic salt; this behaviour 
is probably common to all the less basic rare metals. Sodium 
pyrosulphate is somewhat more efficient than the a = 


Rare Earths. XVIII. Preparation and Properties of 
Cerium-free ‘‘ Misch Metal.’’ A. P. THompson and H. C. 
Kremers (7'rans. Amer. Electrochem. Soc., 1925, 47, 207—212).— 
Cerium-free “‘ misch metal ’’ was prepared by removing cerium from 


Use 
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a rare-earth mixture by precipitation as CeO, and electrolysing the 
fused chlorides of the remaining metals in iron cells with carbon 
anodes. Two products, A and B, were obtained, the percentages of 
iron being 11-8 and 32-0, respectively. The metal is white, tarnishes 
in air, and is brittle; m. p. A, 975°; B, 1050°; d'5, A, 6-96; 
kindling temperature, A, 195°; B, 280°. The metal is pyrophoric 
and A shows a lower kindling temperature than a sample of com- 
mercial ‘‘ misch metal,” despite the absence of cerium. N. H. H. 


Rare Earths. XIX. Preparation and some Properties 
of Metallic Cerium. H. C. Kremers and H. Bruker (Trans. 
Amer. Electrochem. Soc., 1925, 47, 213—230).—Cerium free from 
iron was prepared by electrolysing the fused chloride in graphite 
cells with carbon anodes. The metal corrodes easily in dry air. 
It is highly malleable and ductile. The following physical con- 
stants were redetermined : d!5 (in absolute alcohol) 6-77; Brinell 
hardness (500 kg. weight) 21; heat of combustion 1-661 cal./g.; 
kindling temperature, 165°. The pure metal is moderately pyro- 
phoric; it shows promise as a means of removing oxygen from 
partially evacuated tubes. N. H. H. 


Dehydration of Ammonium Nitrate. T. L. Davis and 
A. J. J. Aprams (J. Amer. Chem. Soc., 1925, 47, 1043—1045).— 
The results of Pelouze’s experiments on heating ammonium nitrate 
with sulphuric acid (Ann. Chim. Phys., 1841, [iii], 2, 47) may be 
explained by assuming the intermediate formation of nitroamide. 
Further experiments are described in support of this view; lower 
yields of nitrous oxide are obtained when meta- or ortho-phosphoric 
acid is used in place of sulphuric. - & A 


Interaction of Nitrogen Sulphide and Sulphur: Nitrogen 
Persulphide. F. L. User (J. Chem. Soc., 1925, 127, 730—735). 
—Sublimation of nitrogen sulphide containing free sulphur over 
silver gauze at about 125° yields a film of a ruby-red compound 
which turns deep blue on keeping (4 hr.—2 days) or on warming 
at 50°, and behaves like blue nitrogen sulphide (Burt, T., 1910, 
97, 1171). Nitrogen sulphide free from sulphur yields directly 
the blue compound, from which the ruby compound could never be 
obtained. These modifications are considered to be produced from 
different intermediate volatile nitrogen sulphides, the one giving 
rise to the ruby compound being formed by the decomposition of 
nitrogen persulphide, NS,, by silver. Nitrogen persulphide is 
obtained as a dark red liquid, resembling bromine, and solidifying 
to a pale yellow solid at the temperature of solid carbon dioxide, 
by subliming nitrogen sulphide with sulphur at 125° in the absence 
of silver gauze. It has a penetrating odour like that of iodine and 
can be distilled unchanged in a vacuum. At the ordinary temper- 
ature it decomposes slowly into sulphur and yellow nitrogen sulphide. 
Water decomposes it into ammonium salts and free sulphur. It is 
more volatile than the sulphide N,8,; hydrogen sulphide decolorises 
an ethereal solution with probable formation of a thio-acid of 
nitrogen. S. 
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Synthetic Praseodymiferous Chlorovanadinite. G.Carossi 
(Atti R. Accad. Lincei, 1925, [vi], 1, 311—315).—F usion of a mixture 
of 10 g. of lead vanadate, 2 g. of lead chloride, and 1 g. of praseo- 
dymium vanadate results in the formation of a crystalline chloro- 
vanadinite containing praseodymium vanadate (3-34%) in place of 
part of the lead vanadate, 3(Pb, Pr)3(VO,).,PbCl,. The fact that, 
under these experimental conditions, quinquevalent praseodymium 
isomorphous with quinquevalent vanadium is incapable of exist- 
ence, fails to support the arrangement of the rare earths in the 
periodic system proposed by Prandtl and Grimm (A., 

4 


Preparation of Intermetallic Compounds by the Wet 
Method. A. Mazzuccne ii and A. (Atti R. Accad. 
Lineei, 1925, [vi], 1, 233—235; cf. A., 1924, ii, 119).—A 35% solu. 
tion of antimony trichloride in dilute hydrochloric acid (1:1) is _ 
practically inert towards copper at the ordinary temperature, but 
at 100° deposits on it a thin, adherent, metallic film, which stops 
further action. If, however, the liquid contains a considerable 
amount of cuprous chloride, the action at 100° becomes continuous 
and leads to the formation of the compound, Cu,Sb. Under similar 
conditions, treatment of tin with a mixture of cuprous and stannous 
chlorides yields an alloy with Sn : Cu=1: 6, possibly consisting of 
the compound Cu,Sn covered with granules of copper; antimony 
trichloride and tin give the alloy Sb,Sn; arsenic trichloride and 
copper, the compound As,Cu,; telluric chloride and copper, a 
compound having the composition Te,Cu,, but consisting probably 
of a mixture of TeCu or TeCu, with tellurium; tellurium chloride 
and lead give, not the compound PbTe, but pure tellurium. 
Neither bismuth chloride and antimony nor antimony chloride and 
bismuth yield antimony—bismuth alloys. The results obtained are 
discussed in relation to the considerations advanced by Mylius and 
Fromm (A., 1894, ii, 235). 


Reactions in Liquid Hydrogen Sulphide. G. N. Quam (J. 
Amer. Chem. Soc., 1925, 47, 103—108).—A simple method of pre- 
paring pure liquid hydrogen sulphide is described. The reactions 
of a large number of organic and inorganic substances in contact 
with liquid hydrogen sulphide over a long period of time (months) 
and over a wide temperature range (usually at the ordinary temper- 
ature) are described, the substances being tabulated as regards 
their solubility and/or reactivity. Many reactions took place very 
slowly. Oxidising salts all react and cause the separation of free 
sulphur. The existence of the hydrate, H,S,6H,O (Scheffer and 
Meijer, A., 1919, ii, 502), is confirmed. Dry sulphur dioxide reacts 
vigorously with liquid hydrogen sulphide; bismuth trichloride 
forms the compound BiSCl. L. J. H. 


Reducing Action of Sodium Hyposulphite in Alcoholic 
Solution. L. Eymer (Rev. gén. Mat. Col., 1925, 39, 96—97).— 
When cotton dyed with a red direct cotton dye or indigo is intro- 
duced together with 5 c.c. of water into a boiling mixture of 50 mg. 
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of dry sodium hyposulphite and 15 c.c. of alcohol, the resulting 
mixture continues to boil smoothly, hydrogen sulphide is evolved, 
and the cotton is completely decolorised. Under similar conditions, 
the alcohol being replaced by an equal volume of water, the resulting 
mixture commences to boil vigorously, sulphur dioxide is liberated, 
but no decolorisation of the dyed cotton occurs. The effect of the 
alcohol is evident only when the reducing mixture contains 70— 
95% of alcohol, but decolorisation occurs most easily in 82% 
alcohol, and is probably due to its solvent action on the products 
of decomposition. The addition of alcohol to an’ aqueous solution 
of sodium hyposulphite does not increase its reducing action on 
dyed cotton. A. J. H. 


Preparation of Selenides from Hydrogen Selenide and 
Solutions of Metallic Salts. L. Moser and K. ATYNSKI 
(Monatsh., 1925, 45, 235—250; ef. Fonzes-Diacon, A., 1900, ii, 345, 
348, 402, 405, 546,730; 1901, ii, 22,60, 100).—Pure hydrogen selenide, 
prepared by the action of hydrochloric acid on magnesium selenide 
in an apparatus specially devised to prevent admixture with air, 
was cofitinuously passed into an enclosed volume of water. Solu- 
tions of metallic salts were added drop by drop to the saturated 
solution, which was mechanically stirred. Under these conditions, 
the metallic selenides were always produced in the presence of 
excess of hydrogen selenide and no excess of metallic ions (which 
frequently act as reducing agents) were at any time in the solution. 
In this way, deposition of metal and formation of complexes and 
double salts which might veil the primary reaction were avoided. 
In the purification and analysis of the selenides so obtained, air 
was carefully excluded at every stage, the operations of filtration, 
washing, and dissolving being always carried out in an indifferent 
atmosphere. Analytical results showed that previously described 
selenides were often mixtures containing selenium to which the 
ascribed colour is due (the sodium and potassium selenides described 
by Berzelius as red are actually pure white). The following selenides 
are described : ferrous, FeSe, black, becoming brown by oxidation 
in air; ferric selenide could not be prepared in the pure state; 
manganous, MnSe, reddish-yellow (cf. Fonzes-Diacon, loc. cit.); 
nickelous, NiSe, black; unlike the sulphide, it shows no tendency 
to form a colloidal solution; cobaltous, CoSe, similar to that of 
nickel; zinc, ZnSe, lemon-yellow, decomposes on drying. Selenides 
of chromium, aluminium, and uranium cannot be prepared in the 
wet way; Berzelius’ statement that a dark red aluminium selenide 
is formed ‘from hydrogen selenide and a solution of an aluminium 
salt is inaccurate. Molybdenum, MoSe;, dark brown, dissolves in 
alkali sulphides and selenides with formation of double salts. 
Tungsten, WSe,, black; thallium, Ti,Se, bluish-black. Silver, 
Ag,Se, black, unstable, losing selenium on drying, soluble in alkali 
hydroxides, sulphides, and selenides; forming complex compounds. 
Mercuric, HgSe, black (double salt HgCl,,2HgSe); with solutions 
of mercurous salts, a mixture of mercuric selenide and selenium is 
precipitated, Lead, PbS, black, on account of its insolubility 
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and the speed of reaction of lead salts with hydrogen selenide, is 
preferred to the silver salt for both detection and determination 
of the gas. Bismuth, Bi,Se,; cuprous, Cu,Se, from a solution of a 
potassium cuprous salt, brown or black (cf. Fonzes-Diacon, loc. cit.) ; 
oxygen converts the selenide into CuSeO,. Cupric, CuSe, black, 
becomes green by oxidation in air. Cadmium, CdSe, dark brown, is 
moderately stable (yellow double salt, 3CdSe, CdI,). Arsenious, 
As,Se,, dark reddish-brown, unstable, is soluble in alkali selenides, 
ammonium carbonate, and ammonium hydroxide, with formation 
of dark brown complex compounds. Arsenic, As,Se;, brownish-red, 
is similar to the trisulphide. Antimonious, Sb,Se,, dark brown, is 
soluble in alkali sulphides and selenides. Antimonic selenide 
could not be prepared. Stannous, SnSe, black, is fairly stable; 
stannic, SnSe, is dark reddish-brown. Aurous, Au,Se, black, is 
very unstable (complex potassium salt). Auric, Au,Ses, black. 
Platinic, PtSe,, black, unstable, forms complex salts with alkali 
sulphides and selenides; palladous, PdSe, is dark brown. In 
general, the metal selenides correspond in composition with the 
sulphides, are much less stable, oxidise quickly in air, and cannot 
be dried without decomposition. The deeper colour of the selenides 
compared with the sulphides is attributed to the higher atomic 
weight of selenium. A. C. 


Double Selenates of Thallous Selenate and the Selenates 
of Bivalent Metals. L.C. Linpstey and L. M. Dennis (J. Amer. 
Chem. Soc., 1925, 47, 377—379).—Double selenates of the formula 
T1,Se0,,M’’SeO,,6H,O with copper, cobalt, nickel, magnesium, and 
manganese were prepared and analysed. They are isomorphous 
with the corresponding double sulphates, the acute angles being 
about 40’ greater with a corresponding decrease in the obtuse 
angles. L. J. H. 


Dithiomolybdates. H. TeER MEULEN (Chem. Weekblad, 1925, 
22, 218—220).—Ammonium dithiomolybdate is readily obtained 
pure by the method of Kriiss (A., 1884, 1268). When boiled with 
dilute hydrochloric acid, it yields molybdenum trisulphide :— 
6HCI=2Mo8,+ Mo0,+6NH,Cl+3H,0O; the oxy- 
sulphide, MoO,§, is obtained by the action of sodium sulphide on 
the oxychloride in absolute alcohol. If acetic acid is used in place 
of hydrochloric to decompose the dithiomolybdate, stable colloidal 
solutions of the trisulphide are obtained. The fusion of sodium 
carbonate and the trisulphide or tetrathiomolybdate also yields the 
dithio compound, Na,S-+ 2CO,. 

8. I. L 


Silicododecatungstic Acid. E. O. Norru and G. D. BraL.— 
(See ii, 607.) 

Potentiometric Study of the Reaction between Chlorine 
Water and Iodide Ion. E. MititEer and D. Juncx (Z. Elektro- 
chem., 1925, 31, 206—209).—The potentiometric titration of chlorine 
water with potassium iodide and vice versa cannot be carried out 
with great accuracy, since chlorine escapes during the titration. 
A series of such titrations has, however, served to throw light on 
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the course of the reaction between chlorine and iodide ion. In 
the titration of chlorine water with potassium iodide alone or in the 
presence of sulphuric acid, the curve shows two breaks which 
correspond with the reaction 3Cl,+I’+3H,0—10,'+6HCI, followed 
by 10,’+5I’+-6HCI=3I1,+3H,0-+6Cl’. In the presence of hydro- 
chloric acid, the reaction proceeds in the three stages: 3Cl,+I’+ 
;10,’+ 21’ +3Cl’+ 6H’ =31Cl+3H,0 ;31Cl+- 
31’=31,+3Cl’. In the titration of potassium iodide solution 
with chlorine water, alone or in the presence of sulphuric acid, two 
breaks are observed, the first corresponding with complete displace- 
ment of the iodine and the second with the reaction I,4+6H,0+ 
5Cl,=210,’+12H°-+10Cl’. In the presence of hydrochloric acid, 
the reactions are I,+Cl,=2ICl; 2ICl+4Cl,+6H,O—2HIO,+ 
10H*+ 10CI’. N. H. H. 

Potentiometric Study of the Reduction of Iodate with 
Iodide. E. MULuer and D. Juncx (Z. Elekirochem., 1925, 31, 
200—206).—An accurate potentiometric titration of the reduction 
of potassium iodate with potassium iodide in the presence of hydro- 
chloric acid may be made provided that the acid concentration 
is not too high. With low concentrations of acid, the curves show 
one break corresponding with complete reduction. With inter- 
mediate concentrations, two breaks are observed, which correspond 
with the consecutive reactions (i) I0,’+2I’'+6H°+3Cl’=31Cl-+- 
3H,O and (ii) 31CI4+3I’=31,+3Cl’. Titrations could therefore 
be made with 0-4 of the usual quantity of iodide, but since with 
higher concentrations of acid low results are obtained for both breaks, 
it is considered safer to work with low concentrations and titrate to 
the stage of complete reduction. These complications are avoided 
to a very large extent if sulphuric acid be used, since its range of 
permissible concentration is greater and the formation of iodine 
chloride is impossible. In the reverse titration of iodide with iodate, 
the presence of too much hydrochloric acid obscures the stage of 
complete reduction, but on further addition of iodate a good value 
is obtained for the completion of the reaction corresponding with 
(i) above. Here also the use of sulphuric acid is recommended, 
however. 

In the titration of potassium periodate with potassium iodide in 
sulphuric acid and in low concentrations of hydrochloric acid, only 
one break, corresponding with complete reduction, is observed, and 
it is more marked in the first instance. With high concentrations 
of hydrochloric acid, there are two breaks, corresponding with the 
stages and 
4Cl’. The reverse titration gives results analogous to those observed 
with the iodate. N. H. H. 


Reduction of Permanganic Acid by Arsenious Acid and 
Mechanism of the Oxidation of Manganous Salts to Per- 
manganic Acid. A. Travers (Bull. Soc. chim., 1925, [iv], 37, 
456—471).—Permanganic acid is reduced by arsenious oxide in 
presence of sulphuric or nitric acid to a manganic salt and manganese 
dioxide. In presence of hydrofluoric, phosphoric, or arsenic acid thé 
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whole of the manganese may be converted into the corresponding 
manganic salt. Reduction to manganous salts occurs in presence 
of a considerable excess of arsenious oxide. 

Manganic fluoride, orthophosphate, metaphosphate, and ortho- 
arsenate are described. Aqueous solutions of these salts are quite 
stable in presence of the corresponding acids. The fluoride is very 
slightly ionised in aqueous solution. 


The oxidation of manganous salts to permanganates in presence - 


of silver nitrate and ammonium persulphate has been investigated. 
On mixing cold concentrated solutions of silver nitrate and ammonium 
persulphate, a crystalline precipitate, 3Ag,0,,AgNO,, is obtained, 
which in acid solutions evolves ozone and oxidises manganous 
salts to permanganates. The oxidation may be effected by per- 
sulphate alone in presence of hydrofluoric, phosphoric, or arsenic 
acid, or of sulphuric or nitric acid to which a little hydrofluoric 
acid has been added. If the acidity of the oxidising medium is 
considerable, the process is reversed, the permanganic acid being 
reduced to manganous salt. Excess of an alkali fluoride arrests 
the oxidations at the stage of manganic salts, the double salts of 
the type MnF,,2NaF resisting all attempts at further oxidation. 
Evidence is brought forward in favour of the view that silver 
peroxide or ammonium persulphate in presence of acids furnishes 
ozone, which is responsible for the oxidation. The subsequent 
reduction in strongly acid solutions is attributed to the action 
of hydrogen peroxide resulting from the decomposition of Caro’s 
acid, which is formed in appreciable amounts in such on are 


Influence of Neutral Salts on the Reaction between Ferric 
Chloride and Stannous Chloride. W. F. Timoreev, G. E. 
Mucsain, and W. G. Gurevitscu (Z. physikal. Chem., 1925, 115, 
161—176).—Neutral salts accelerate the oxidation of stannous 
chloride by ferric chloride. The effects of dilute solutions of sodium, 
etna and ammonium ions of the same concentrations, and of 

arium ions of half these concentrations, are equal, the action here 
thus depending solely on the valency of the ions. The acceleration 
due to cadmium chloride is, however, much less. The effect of con- 
tinued additions of sodium chloride is not proportional to the amounts 
added. The reaction velocity at first increases rapidly, but after- 
wards slowly approaches a limiting value, attained in saturated 
sodium chloride solution; at the same time, the reaction changes 
slowly from the third to the second order. The temperature 
coefficient of the reaction and its change on additions of sodium 
chloride has been ascertained. L. F. G. 


Potassium Chlororuthenites. R. CHaronnat (Compt. rend., 
1925, 180, 1271—1273; cf. Howe, A., 1902, ii, 86; 1904, ii, 490, 
665; Miolatti, A., 1902, ii, 246; Gutbier, A., 1921, ii, 457; Aoyama, 
A., 1924, ii, 771; Krauss, A., 1924, ii, 196, 770, 772; Charonnat, A., 
1924, i, 706).—The complex salts of ruthenium and potassium 
chlorides with water which could not be formulated on Werner’s 
theory are not, infact, anomalous. The brown salt, K,RuMCl,,H,0, 
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and the red salt, K,Ru(H,O)CI,, are not isomerides, but differ in 
respect of ruthenium valency. ‘The brown salts contain less water 
than is indicated by the formula; the alkali salts are not transformed 
by chlorine into hexachlororuthenates. The red salts are only 
formed from the brown ones by the prolonged action of reducing 
agents; they lose a molecule of water between 140° and 180°, 
and are easily converted into hexachlororuthenates by chlorine. 
The red salts are, in fact, aquochlororuthenites, [Ru™(H,O)Cl,;,|X5, 
and the brown salts are hydroxychlororuthenates, [ Ru'Y(OH)CI,]X5. 
The valency of the ruthenium in the red salt is settled by its pre- 
paration from potassium ruthenotrioxalate, [Ru™™(C,0,),|K3. The 
brown but not the red salts liberate iodine from potassium iodide 
and hydrochloric acid. R. A. M. 


Production of Active Hydrogen. H. Copaux, H. PERPEROT, 
and R. Hocarr (Bull. Soc. chim., 1925, [iv], 37, 141—153).— 
Several substances were tested as a means of measuring activation, 
tungsten trioxide proving the best. The extent of reduction 
suffered is measured by direct titration (Fontés and Thivolle, cf. A., 
1923, ii, 264). Electrical activation is very small at atmospheric 
pressure. Activation by passage over a catalyst did not occur 
(cf. Mitchell and Marshall, T., 1923, 123, 2448). L. J. H. 


Preparation of Hydroxylamine. C. Dr W. Hurp and H. J. 
BROWNSTEIN (J. Amer. Chem. Soc., 1925, 47, 67—69).—Hydroxy]l- 
amine is formed in butyl alcohol solution from the hydrochloride 
and sodium butoxide; after filtration from sodium chloride, 
the hydroxylamine is crystallised by cooling in an ice-salt mixture. 
The yield is 50%. Methods of recovery of the remainder are 
suggested. L. J. H. 


Preparation of Nitroxyl Chloride and Bromide and their 
Action on Grignard’s Reagent. N. ZuskiNeE (Bull. Soc. chim., 
1925, [iv], 37, 187).—Nitroxyl chloride, NO,Cl, may be prepared 
by the action of phosphorus oxychloride on nitric acid; nitroxyl 
bromide by passing nitrogen dioxide and bromine vapour over a 
catalyst of calcined bone at 200—250°. With Grignard’s reagent, 
the corresponding nitrogen compounds are not formed, but, e.g., 
diphenyl with some chlorinated (or brominated) benzene. ” 

L. J. H. 


Large-scale Preparation of Sodium Amalgam in the 
Laboratory. R. R. Reap and ©. Lucarini (Ind. Eng. Chem., 
1925, 17, 480).—The amalgam is prepared by adding the mercury 
to the melted sodium under toluene. A steel mercury flask is used 
from which the top has been cut and two holes bored in it (for a 
thermometer and stirrer and for introduction of the mercury). 
The et is replaced after introduction of the sodium and toluene 
and before applying heat. D. G. H. 


Magnetic Ferric Oxide. H. Apranam and R. PLANIOL 
(Compt. rend., 1925, 180, 1328—1329).—Ferric oxide can be pre- 
pared in two interconvertible forms, magnetic and non-magnetic. 
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The ordinary oxide (colcothar) is red and non-magnetic. The other 
form is brownish-yellow and nearly as strongly ferromagnetic as 
magnetite. The red oxide is reduced at 500° by hydrogen or carbon 
monoxide to magnetite, Fe,0,. This burns in air to give the non- 
magnetic ferric oxide; slow oxidation by a current of air at 200— 
250° gives the magnetic variety, which is stable at the ordinary 
temperature. The magnetic property is not lost at 600°, but at 
700° transformation to the red, inactive form is rapid and complete. 
The two ferric oxides, magnetic and non-magnetic, may correspond 
with two series of ferric salts. R. A 


Rare Earths. XX. Preparation and Properties of 
Metallic Neodymium. H. C. Kremers (Trans. Amer. Electro- 
chem. Soc., 1925, 47, 221—227).—Reduction of neodymium chloride 
by means of sodium gave an impure metal powder. Electrolysis 
of the oxide in fused cryolite gave alloys containing much aluminium. 
A fused mixture of neodymium fluoride and potassium fluoride in 
proportions corresponding with the cryolite molecule was used 
as solvent for the oxide, but gave bad yields. Larger quantities of 
the metal containing 3% of iron were prepared by electrolysis of 
the fused chloride with small amounts of sodium chloride in an iron 
cell. The first product of electrolysis is the subchloride, NdCl,, 
which is subsequently reduced to the metal. The metal, d'5 7-05, 
is silver-white, tarnishes in air, and is attacked by hot water and 
dilute acids. Its kindling temperature is 270°, and the metal is 
not pyrophoric. It readily alloys with iron, aluminium, nickel, 
and copper. [Cf. B., 1925, 407.] C. &. 


Spectroscope Lighting Unit. R. C. Freperick and E. R. 
WEBSTER (Analyst, 1925, 50, 234—-235).—The apparatus is specially 
designed for the spectroscopical examination of blood, particularly 
with regard to suspected carbon monoxide poisoning. The cell 
containing the blood is held by a wire spring arrangement in front 
of a small pocket torch with dry battery, of the shape of a fountain 
pen of exaggerated diameter, and this is firmly secured in a retort 
stand. In order to provide a comparison spectrum, the whole 
apparatus is duplicated and clamped at the necessary angle. 


G. H. 


Monochromatic Illuminator for Gas Flames. H. B. 
GorDon (J. Amer. Chem. Soc., 1925, 47, 1045—1046).—The metallic 
salt is placed in a porcelain trough with perforated sides surrounding 
the air holes of a Bunsen burner and is vaporised into the air supply 
of the burner by an electrically heated wire. 


Electrical Heating Apparatus in the Laboratory. A. H. W. 
AtEN (Chem. Weekblad, 1925, 22, 174—182).—The advantages of 
electrical heating, and the methods of constructing heating plates, 
water-baths, crucible furnaces, muffle furnaces, drying ovens, 
water ovens, stills, extraction apparatus, and electric welding 
apparatus are described. The methods of calculating the resistances 
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and currents required and the temperatures attainable are illustrated. 
A heating element for use in cutting wide glass tubing is described. 


Decomposition Apparatus. E. Remy (Chem.-Zig., 1925, 
49, 392).—Destruction of organic matter, by heating the substance 
in 20% hydrochloric acid and adding potassium chlorate in small 

rtions until the reaction is complete, is carried out in a flask 
provided with a stoppered side tube and thermometer. The flask 
is fitted with a reflux condenser which carries a wide tube containing 
a mixture of 2 parts of soda-lime and | part of sodium thiosulphate 
which prevents the escape of chlorine. 


Method of Viscosimetry with Variable Velocity of Flow. 
Velocity Function of the Viscosity of Disperse Systems. III. 
R. AvERBACH (Kolloid-Z., 1925, 36 (Zsigmondy-Festschr.), 252— 
259).—A new form of viscosimeter is described for studying the rela- 
tionship of viscosity to the hydrostatic pressure. The liquid flows 
from a graduated tube, 150 cm. long, through a capillary tube and 
tap into a wide open reservoir level with the lower readings of the 
graduated tube. Other taps above and below the capillary are 
provided for convenience in manipulation. The height of the liquid 
is read at frequent intervals. For details of construction and 
numerical treatment reference should be made to the original paper. 
The large number of readings rapidly obtained with a single passage 
through the capillary is advantageous for systems which undergo 
viscosity changes on mechanical treatment. The viscosity of a 1% 
gelatin solution agreed with Ostwald’s equation for lower hydro- 
static pressures, but approximated to Poiseuille’s law for higher 
pressures. E. M. C. 


Distilling Flask for Corrosive Liquids. L. SATTLER and 
B. R. Mortimer (Ind. Eng. Chem., 1925, 17, 495).—The upright 
side arm of a Claisen type distilling flask is modified to allow a short 
thermometer to hang from the stopper, whilst the stopper of the 
flask is hollow with 0-5-mm. tubing sealed to either end to allow 
of inert gas being slowly bubbled into the flask. The distilling 
side arm has an inner seal to prevent contamination. 


D. G. H. 


Modified Claisen Vacuum Distillation Apparatus. R. A. 
Peters (Proc. Physiol. Soc.; J. Physiol., 1924, 59, xxvii).—The 
apparatus embodies two main points: (1) the bottom of the dis- 
tilling column is so designed that flasks of different capacity can 
be fitted rapidly by rubber Gooch crucible cones; (2) a tap of large 
bore is placed in the delivery tube. By closing this tap before dis- 
connecting the distilling flask the vacuum in the receiver can be 
maintained. CHEMICAL ABSTRACTS. 


Mercury Distillation Apparatus. J. Werzent (Chem.-Zig., 
1925, 49, 373).—The mercury is boiled in a flask, condenses in the 
air-cooled pear-shaped neck, and runs down into an annular channel 
at the bottom of the neck, from which it flows into a receiver. 
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The apparatus is suitable for small quantities of metal and may 
be used equally well at normal or low pressures. 8. K. T 


Apparatus for Evaporating under Diminished Pressure 
Liquids that ‘‘Bump.”’’ H.Scumatruss and H. WERNER (J. pr. 
Chem., 1925, [ii], 109, 345—346).—A stout, wide tube is fitted on 
the outside with a conical cap carrying a bulb and another ground-on 
fitting to connect, by means of a cock, with the vacuum pump. 
The apparatus is heated by a closed oil or other suitable bath and 
the whole is mounted on a shaking machine, with flexible connexions 
to the gas etc. ‘‘ Bumping” and spirting are prevented by the 
shaking and, as the cap fits on outside the tube, there is no con- 


tamination of the contents with grease or other sealing medium. 


The dry residuum is easily removed. W. A. S. 


Platinum-Resistance Thermometry at Low Temperatures. 
M.S. Van Dusen (J. Amer. Chem. Soc., 1925, 47, 326—332).—The 

uation 

Bf (t/100) —1}#/100°, 

obtained by the addition of a single term to the Callendar equation, 
expresses accurately the resistance of platinum as a function 
of temperature on the thermodynamic scale throughout the range 
0° to —190°; RF is the resistance at t°, Ry the resistance when ¢=0, 
and «, 5, and 8 are constants, dependent on the purity of the platinum 
and determined by a calibration at or near the b. p. of oxygen in 


addition to the usual points in melting ice, boiling water, and boiling : 
L. 


sulphur. J. H. 


Flame Analysis. O. C. pe C. Exuis and H. Rosinson 


(J. Chem. Soc., 1925, 127, 760—764).—An apparatus is described _ 
for photographing flames at any desired interval after initiation. _ 
The camera shutter consists of a large, slotted wheel which is — 
revolved at any desired speed so that rapidly successive images of the _ 


flame are obtained on the same plate; the flame is simultaneousl 
photographed in a revolving-film camera, this latter serving bot 


as a chronograph and to record the speed of the flame, since the © 
reflexions from an electrically vibrated tuning fork are recorded ~ 


on the film at the same time. B.S. 


Laboratory Apparatus. W. [with W. and 
K. Bucuuerm] (J. pr. Chem., 1925, [ii], 109, 347—351).—Cyanogen 
bromide is conveniently and safely prepared (cf. Scholl, A., 1896, 
i, 585) in a litre bottle fitted with a stopper carrying a stirrer, 
dropping-funnel, and thermometer. The reaction being finished, 
the stopper is replaced by another carrying a tube leading into 
another similar bottle, also stoppered and fitted with a calcium 
chloride tube. The leading tube is of T-shape, and is provided 
with a ramrod so that it can be cleared if it becomes plugged with 
solidified cyanogen bromide. The first bottle is then surrounded 
by water at 70—80°; the second is surrounded by ice. Only the 


vent (the calcium chloride tube) need be (loosely) connected with — 


the draught. If anhydrous cyanogen bromide is required, tubes 
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containing calcium chloride and sodium wire, in that order, are 
inserted in the leading tube and are gently warmed. 

To prevent the side tube of the still becoming plugged when 
substances that readily solidify are distilled under diminished 
pressure, the arm is surrounded by an electrically heated coil of 
resistance wire, both above and below the cork, connexions through 
the latter being made with thick tinned copper wire. 

Soxhlet extractions may be carried out at the b. p. of the solvent 
in the ordinary apparatus by surrounding it first with a sheet of 
thin asbestos board and then with a coil of resistance wire, electrically 


heated. W. A. S. 


Combustion Micro-bomb and Micro-calorimeter. II. 
W. A. Rots and R. Lassk (Z. Elektrochem., 1924, 30, 607—609).— 
Using the combustion bomb already described (A., 1924, ii, 748) 
with a more suitable thermometer, the error in the determination 
of heats of combustion is reduced to about 0-04°%. In the case of 
benzoic acid, it is difficult to obtain complete combustion, but the 
results, when suitably weighted, give an accurate ~— value. ‘ 


Identity of ‘‘ Alumen "’ in Pliny’s Natural History. K. C. 
Battey (Nature, 1925, 115, 764). 


Mineralogical Chemistry. 


Chemical Composition of the Earth. H. S. WasHIneTron 
(Amer. J. Sci., 1925, [v], 9, 351—378).—From a consideration of 
the composition of meteorites and rocks, the velocity of earthquake 
waves at different depths, and the density and compressibility of 
minerals and rocks, some conclusions are reached as to the distribu- 
tion of matter within the earth. The following zones are deduced : 
central core, consisting of nickel-iron, Fe 90-67, Ni 8-50°%, corre- 
sponding with meteoric iron (3400 km. thick); lithosporic shell 
consisting of patches of silicates in a sponge of metal, corresponding 
with pallasites (700 km.); ferrosporic shell, corresponding with 
meteoric stones (700 km.); peridotitic shell (1540 km.); basaltic 
shell (40 km.); and granitic shell or surface crust (20 km.). The 
volume,‘ mass, and chemical composition are calculated for each 
of these zones, and the composition of the earth as a whole is 
deduced as: Fe 39-76 (31-82 as free metal, and 7-94 in silicates), 
O 27-71, Si 14-53, Mg 8-69, Ni (free) 3-16, Ca 2-52, Al 1-79, S 0-64, 
Na 0-39, Co 0-23, Cr 0-20, K 0-14, P 0-11, Mn 0-07, C 0-04, Ti 0-02, 
total 100-00. There is an excess of iron for combination with silicon 
and oxygen. This composition is compared with that of the sun 
and the average composition of the earth’s crust (cf. this so ii, “er 
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Mica Group. A. N. WincHELL (Amer. J. Sci., 1925, [v], 9, 
309—327).—Isomorphism depends not on the valency but on the 
atomic volumes of the elements. Fluorine, chlorine, or hydroxyl 
may “‘ proxy” for (rather than replace) oxygen; potassium does 
not proxy for hydrogen, nor titanium for silicon. The best available 
analyses of biotite are calculated to percentages of atoms (omitting 
O, H, F). The atomic percentages are Si, 31-8 to 38-5 (i.e. 5/16 to 
6/16); Al, 12-7—25% (2/16—4/16), Mg+Fe” +Mn 16-5—36-8% 
(3/16—6/16), K (+-Na+ Ba-+Ca) 12-5% (2/16). The series therefore 
ranges from H,K,Mg,Al,Si,0., to H,K,Mg;Al,Si;O,,. Here 
titanium and ferric iron proxy for magnesium; if they proxy for 
aluminium the second term would be H,K,Mg,Al,Si;O,,, but this 
does not agree quite so well with the analyses. The several analyses 
are plotted on a square diagram at the four corners of which are 
H,K,Mg,Al,Si,0O,, (phlogopite), H,K,Mg;Al,Si,0,, (eastonite), 
and the corresponding iron compounds H,K,Fe,Al,Si,O,, (annite), 
and H,K,Fe,;Al,Si;0,, (siderophyllite). The optical data («, y, 
and y—«) plotted on the same diagram show appreciable increases 
in these values only for the members richer in iron. Variations 
_in the optic axial angle are perhaps more closely connected with 
the relative amounts of hydroxyl and fluorine. L. J. 8. 


Mica Group. II. A. N. WincHELL (Amer. J. Sci., 1925, [v], 
9, 415—430; cf. preceding abstract)—The ‘ heptaphyllite ” 
system, with seven atoms in the nucleus, e.g., KAI,Si, or KAI,Si,, is 
represented by four end-members, muscovite H,K,Al,Si,0o4, 
polylithionite H,K,Li,Si,O,,., phengite H,K,Al1,Si,0,,, and proto- 
lithionite H,K,Fe’,A1,Si;0,,, which are placed at the corners of a 
tetrahedron. The majority of the plotted analyses fall on or 
near two of the surfaces of the tetrahedron, and are representative 
of two three-component systems, muscovite—polylithionite—proto- 
lithionite and muscovite—protolithionite-phengite, which are referred 
to respectively as the lepidolite and muscovite systems. There are 
no series of mixed crystals between the two main groups of micas— 
the octophyllite or biotite and the heptaphyllite or muscovite— 
lepidolite systems. In the former the optic axial plane is parallel 
to the plane of symmetry (010) with p<v, and in the latter it is 
perpendicular with p>v. L. J. 8. 


Occurrence of Palladium and of Rhodium in British 
Guiana. J. B. Harrison (Off. Gazette, Brit. Guiana, May 3, 1924, 
No. 181).—The diamond-bearing gravels near Oewang, near the 
Kaieteur gorge, Potaro River, yield a black concentrate of ilmenite 
sand with specks of gold and a few minute grains (total weight 
44 mg.) of a white metal. This is malleable but somewhat brittle, 
and is slowly dissolved by hot strong nitric acid or aqua regia, giving 
a rose-red solution. A small quantity of ammonium chloro iridate 
was separated, and the tests indicate the presence of palladium and 
rhodium in variable amounts in the different grains. One grain 
from this locality has been identified as platinum (Spencer, Min. 
Mag., 1924, 20, 186, 217). L. J. 8. 
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Occurrence of Palladium Amalgam (Palladium Mer- 
curide) in British Guiana. J. B. Harrison and C. L. C. 
Bourne (Off. Gazette, Brit. Guiana, Feb. 27, 1925, No. 71).—A 
further small supply of the white metal as fragments and nuggets 
up to 12 g. has been found in the diamond-washings of the 
Kangaruma district, Potaro River. These have d 13-33—15-82 and 
lose in weight when heated, with further losses on successive 
heatings up to about 1400°. The residual metal (34-8—45-6%) is 
porous with d10-0—11-0 (after hammering, 11-33—11-9), and 
consists of palladium with traces of rhodium, platinum, and gold. 
It was afterwards found that the loss is due to mercury (54-4— 
65:2%). A re-examination of the material previously described as 
palladium and rhodium (preceding abstract), also showed the 

resence of much mercury; and it is suggested that that described 
as “ allopalladium ”’ (Spencer, Min. Mag., 1924, 20, 217) is also the 
same. The material is hard (scratching rolled nickel), crystalline, 
and denser than palladium or mercury. L. J.S8. 


Radioactive Minerals as Geological Age Indicators. H. V. 
Exiswortu (Amer. J. Sci., 1925, [v], 9, 127—144).—Previous work 
on the determination of the age of minerals by the ratio of the 
lead to the total uranium and thorium contents is discussed and 
new data are recorded. A theory is proposed accounting for the 
variations in the composition of uraninites etc., according to which 
all minerals containing the oxide UO, undergo self-oxidation at a 
rate depending on the rate of disintegration of the uranium and 
thorium. 


Analytical Chemistry. 


Portable Gas Analysis Apparatus. H. D. Murray (J. 
Chem. Soc., 1925, 127, 769—770).—A gas burette is connected by 
means of a three-way tap to a sparking chamber provided with a 
mercury reservoir; this is similarly connected to a pipette having 
two in-leads, one, through which the gas is drawn, reaching to the 
bottom of the bulb. Suitable absorbents are drawn up into the 


pipette as required; the analyses are carried out in the usual way. 


Burette for Micro Gas Analysis. J. A. CHRISTIANSEN (J. 
Amer. Chem. Soc., 1925, 47, 109—112).—A simple form of apparatus 
is described for the micro-analysis of quantities of mixed gases up 
to 20 mm.3, with an absolute accuracy of about 0-1% on 10 mm 
A calibrated tube of 0-3 mm. bore is connected to a small adsorption 
bulb above, and also has a bulb below, whilst U-tubes at each end 
contain some confining liquid (mercury or water). An analysis 
cannot be vitiated on account of a gas bubble parting from the 
rest in the measuring tube as bubbles can always be collected again 
in one or other of the bulbs. L. J. H. 
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Fusion Mixture for Isopycnometric Analysis. E. CLERIci 
(Atti R. Accad. Lincei, 1925, [vi], 1, 329—332; cf. A., 1922, ii, 578).— 
Further mixtures of thallium salts have now been prepared which 
allow of the separation of minerals of all specific gravities between 1 
and 5:4. For values below 5, solutions of thallium formate, either 
with or without the malonate, are preferable. Fused mixtures of 
thallium formate and fluoride have specific gravities up to 5-38 
at 100° and up to 5:4 at 110°. 


Destruction of Organic Matter by Hydrogen Peroxide : 
Its Use in Toxicology. G. Maanin (J. Pharm. Chim., 1925, 
[viii], 41, 333—336).—In the detection and determination of 
inorganic poisons in viscera etc., the organic matter is destroyed 
by warming on the water-bath with a 30% solution of hydrogen 
peroxide, preferably in the presence of a little sodium hydroxide. 
The liquid is then acidified, filtered, and treated with sulphur dioxide, 
the excess of which is removed on the water-bath. 2, &. 


Theory of certain Electrometric and Conductometric 
Titrations. E. D. Eastman (J. Amer. Chem. Soc., 1925, 47, 
332—337).—A mathematical analysis, from the point of view of the 
mass action law, of the location of the end points obtained in 
hydrogen electrode and conductivity titrations. In electrometric 
titration, if either the acid or the base is weak, inaccuracies in the 
end-point (0-3 in the most unfavourable case studied) arise. If 
the dissociation constant of one is less than 10, the other being 
strong and the total concentration normal, no inflexion will be 
obtained. In conductometric titration the limits (of dissociation 
constant) before the inflexion disappears are wider, but the error 
in the end-point is much greater. When both K, and K,=10°, 
the “‘ break” in the curve occurs about 2% before the true end. 
point. In general, the electrometric method gives results rather 
nearer the true end-point. L. J. H. 


Behaviour of Electrodes of Platinum and Platinum Alloys 
in Electrometric Analysis. I. Dissimilar Electrodes. R.G. 
Van Name and F. Fenwick (J. Amer. Chem. Soc., 1925, 47, 9—19).— 
Two dissimilar inert electrodes show an abrupt difference of potential 
at the end-point of an oxidimetric titration. This is primarily a 
time effect due to the different rates at which they approach 
equilibrium, magnified by the large increase in the sensitivity of 
equilibrium potentials to a given change in concentration near the 
end-point. The end-point thus indicated agrees within the equiva- 
lent of 0-5 c.c. of 0-1N-titrant with that obtained from the single- 
potential curve of either electrode. A freshly-ignited platinum 
electrode immersed in a solution of silver nitrate usually a a 
the electromotive behaviour of silver, apparently owing to an 
invisible coating of silver. L. J. H. 


Behaviour of Electrodes of Platinum and Platinum Alloys 
in Electrometric Analysis. II. Polarised Electrodes. R. G. 
Van Name and F. Fenwick (J. Amer. Chem. Soc., 1925, 47, 19—29 ; 
cf. preceding abstract).—For electrometric analysis, two electrodes 
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polarised by a constant potential of 0-2—1 volt applied with 20,000 
ohms resistance in series with the electrodes is recommended. 
The potential difference between the electrodes is slight during 
the titration, but becomes large abruptly at the end-point when 
the electrode reaction is nearly reversible before the end-point 
and largely irreversible after it, and is large at first, but vanishes 
abruptly at the end-point in the converse case. The difference in 
the end-point from that indicated by the break in the potential 
curve of a single electrode is usually negligible. The end-point 
break in titrations employing the potential of a single electrode may 
often be improved by polarising this with respect to an auxiliary 
electrode. L. J. H. 


Application of Three-electrode Valves in Electrometric 
Titrations. W. D. TREADWELL and C. Paotont (Helv. Chim. 
Acta, 1925, 8, 89—96).—The apparatus of Goode (A., 1922, ii, 307) 
is modified so that a conductivity cell can be used for electrometric 
titrations instead of a hydrogen electrode. The conductivity cell is 
connected to a source of alternating current of about 11 volts and 
any changes in conductivity are made to affect the potential of the 
grid. The anode potential of the valve is 26-3 volts and the 
titration is followed by means of a millivoltmeter in the anode 
circuit. Titration curves are given for hydrochloric acid with 
brucine and barium hydroxide and with a mixture of sodium 
hydroxide and sodium carbonate. M. B. D. 


Electrometric Titration with the use of Quinhydrone. H. 
Nrkuas and A. Hock (Z. angew. Chem., 1925, 38, 407—409).—The 
hydrogen of a platinum—hydrogen electrode may be replaced by 
quinhydrone added to the solution to be tested, the quinhydrone 
being decomposed into quinone and quinol, giving a definite 
hydrogen partial pressure. The value of pq is 2-04+-p/0-0577, where 
p is the measured potential in volts; the method is accurate between 
pu 2-05 and py 8-0. Above this value, an error is introduced 
through the oxidation of quinol and its increased dissociation. 
Within these limits, the method is much more rapid than the 
standard one. [Cf. June 26th.] & 


Spectrophotometric Determination of F. VLEs (Compt. 
rend., 1925, 180, 584—586; cf. Brode, A., 1924, ii, 346).—The 
determination of py from the intensity of absorption at the 
absorption bands of an indicator, as hitherto described, involves a 
tedious empirical calibration against a series of standard buffer 
solutioris for each new concentration of indicator used. From a 
consideration of the absorption constants of the two tautomeric 
forms supposed to be in equilibrium, and of the ionic dissociation 
of the indicator, it is shown that where the p, value is not extremely 
small it should be a simple function of the absorption ratio, and 
independent of the concentration of indicator, so that the calibration 
should be unnecessary. This is found to be the case with “ normal ’ 
indicators such as cresol-red and bromothymol-blue, where the 
results are always correct to the first decimal place for pg. Crystal- 
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violet and methyl-red, on the other hand, are classed as “‘ abnormal,” 

there being a marked deviation from the simple relationship 

expected, which is attributed to the presence of a third component. 
G. M. B. 


Colorimetric Determination of Hydrogen-ion Concen- 
tration. E. Ricuarp (J. Pharm. Chim., 1925, [viii], 1, 328—333). 
—Equal volumes of an appropriate one-colour indicator are added 
to the liquid under examination and to 0-01N-sodium hydroxide 
solution. After 2—3 mins., the colours are compared in a colori- 
meter, and the px is calculated from one of the formule : py=px+ 
log H/(e—E) or pu=px— log (e—F)/E (according as H/(e—E) is 
greater or less than unity), where EZ is the colorimeter reading for 
the sodium hydroxide solution, e that for the solution being 
examined, and px is a constant depending on the indicator used. 
Constants and ranges of seven indicators are tabulated. C. P.S. 


Potassium Ferritripyrocatecholoxide as an Indicator for 
Acidimetry and Alkalimetry. K. BinpER (Z. anal. Chem., 
1925, 66, 1—13).—Potassium ferritripyrocatecholoxide dissolves 
in water to a red solution which remains unchanged with alkalis 
but turns violet with a small amount of acid owing to hydrolysis of 
the acid salt first formed, with the production of potassium aquoferri- 
dipyrocatecholoxide, which is decomposed to a green compound 
with more acid and finally yields a ferric salt. Addition of alkali 
to this yellow solution produces the same colour changes in the 
reverse order. For use as an indicator, a 1-25° solution of the red 
salt in freshly boiled, distilled water is prepared and 10 drops of this 
are required for N-acids, 5 drops for 0-5N-acids, and 1 drop for 
0-1N-acid; the neutral tint is reddish-violet. The indicator has 
the same range of usefulness as phenolphthalein, and is just as 
sensitive to carbon dioxide; the alkali used therefore must be 
freed from carbonates with barium hydroxide. For the deter- 
mination of ammonia, an excess of standard acid is added to the 
solution, which is then titrated with alkali to a violet colour. The 
indicator is useful for titration of the weaker organic acids, but 
cannot be used with pyridine. As the compound oxidises readily, 
it must be stored away from the air and alkaline solutions must be 
titrated without delay. Directions are given for the preparation 
of the compound (cf. A., 1912, i, 184, 445). A. R. P. 


Salt Errors of Indicators in Solutions Poor in Electrolytes. 
I. M. Korruorr (Rec. trav. chim., 1925, 44, 275—278).—Most 
indicators show a too acid reaction in solutions containing only 
small quantities of electrolytes. The apparent py as shown by 
buffer solutions and the actual py determined by means of the 
hydrogen electrode are tabulated for various solutions and indicators 
and the appropriate corrections given to an accuracy of 0-05 to 0:1 
in the py value. The widest deviations are shown by phenol-red and 
bromophenol-blue, the smallest by cresol-red, bromocresol-purple 
and neutral-red. The indicators recommended for colorimetric 
determination of p, in dilute solutions of electrolytes are «-naphthol- 
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blue, cresol-red, neutral-red, bromothymol-blue, bromocresol- 
purple, methyl-red, and methyl-orange. 8.1. L. 


Use of p-Nitrobenzoic Acid as an Acidimetric Standard. 
W. M. TuorntTon, jun., and D. Getz (Amer. J. Sci., 1925, [v], 9, 
176—180).—p-Nitrobenzoic acid is an accurate primary acidimetric 
standard, its advantages being ease of purification, compactness, and 
high molecular weight. Before titration, the weighed acid is 
dissolved in a large excess of boiling alcohol to prevent subsequent 
precipitation ; phenolphthalein is used as indicator. ee A 


Determination of Chlorides by Calorimetric Titration. 
Titration of Mixtures of Cyanide and Halides. P. M. DEAN 
and E. Newcomer (J. Amer. Chem. Soc., 1925, 47, 64—67).—The 
slightly modified method of Dean and Watts (A., 1924, ii, 421) is 
applicable with fair accuracy to single salts, but with mixtures 
only complete precipitation is indicated. Thus organic halogen 
compounds reduced by sodium in liquid ammonia do not give 
solutions which may be determined in this way, as some cyanide is 
simultaneously formed. L. J. H. 


Test for Bromine. R. Lorenz, E. Grau, and E. BERGHEIMER 
(Z. anorg. Chem., 1924, 136, 90—94).—A delicate reagent for the 
detection of bromine is made by dissolving fluorescein, twice crystal- 
lised from 80% alcohol, in cold 35°, acetic acid and applying this 
solution to a loose filter-paper, which is then allowed to dry in the 
air and preserved away from light. The neutralised solution to 
be tested is placed in a round flask, so that it reaches to the bottom 
of the neck, and 5 c.c. of a strong solution of potassium perman- 
ganate and 0-02 c.c. of strong sulphuric acid are added. A piece 
of the test-paper is then affixed to the under side of the stopper, 
which is replaced in the flask and the whole set aside in the dark for 
15 mins. A red coloration on the paper indicates the presence of 
bromine ; the test will detect 0-01 mg. of potassium bromide in 50 c.c. 
of water or in a saturated solution of sodium chloride. A.R. P. 


Iodometric Methods based on the Formation of Cyanogen 
Iodide. IV. R. Lane (Z. anorg. Chem., 1925, 144, 75—84).— 
Since cyanogen bromide is not easily affected by reducing agents, 
bromides may be accurately determined by oxidation with iodate 
in acid solution in presence of cyanide, the excess of iodate being 
titrated with hydrazine in acid solution (10,’+-2Br’+3HCN+3H’= 
ICN+-2BrCN-+-3H,0). The time required for oxidation may be 
diminished by addition of a small quantity of alkali chloride. The 
oxidation may also be effected with permanganate, excess of the 
latter being removed with nitrite (in sulphuric acid solution) or a 
ferrous salt (in phosphoric acid solution), the latter being preferred ; 
potassium iodide is then added and the liberated iodine titrated with 
thiosulphate. Small quantities of chloride do not interfere. Several 
modifications suitable for the titration of bromides and iodides 
together are described. Periodate is not so suitable for the method 
as iodate, although it is satisfactory in presence of suitable amounts 
of hydrochloric acid and bromide for direct oxidation of iodides ; 
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periodate may also be used in the determination of cyanide and 
thiocyanate together (CNS’-+-10,’=ICN+S80,”). 8. L. L. 


Detection of Traces of Iodides. F.B. (Ind. Eng. Chem., 
1925, 17, 470)—The salt, sprinkled on a damp filter-paper 


impregnated with starch solution, is exposed to chlorine. “— 
D. G. H. 


Determination of Small Amounts of Iodine as Iodide and 
Iodate. N. A. Lance and L. A. Warp (J. Amer. Chem. Soc., 
1925, 47, 1000—1003).—The alkaline sample, containing 0-01—0-10 
mg. of iodine, is evaporated with hydrogen peroxide to oxidise 
nitrites, filtered, and the filtrate, rendered neutral to litmus, partly 
evaporated and divided into two parts. o-Tolidine in alcohol is 
added to each, one being previously saturated with hydrogen 
sulphide to reduce iodate to iodide and the excess removed. 
Hydrogen peroxide is then added to each solution and also to a 
series of ten standard potassium iodide solutions treated with 
o-tolidine solution as above. After 5 mins., the bluish-green colour 
which develops is matched with the standards. Comparison cannot 
be made after 10 mins. Interfering substances (e.g., chlorides and 
bromides in concentrations exceeding 1500 parts per million, salts 
of heavy metals) may be eliminated by distilling the sample with 
steam in acid solution with ferric sulphate, the liberated iodine 
being absorbed in sodium hydroxide solution. The lower limit 
of the test is 6—7 parts per million. 8. K. T. 


Iodometric Titrations. M. Drimirrov (Z. anorg. Chem., 
1924, 136, 189—192).—In order to economise potassium iodide the 
standardisation of thiosulphate solutions may be carried out 
satisfactorily as follows: a definite quantity of the solution is 
treated with a small crystal of potassium iodide and a slight excess 
over the stoicheiometrical quantity of potassium iodate required to 
produce sufficient iodine to react with the thiosulphate ; the solution 
is then titrated very slowly with a standard solution of hydrochloric 
acid, adding starch towards the end of the titration. By using this 
method, a titration requires only 0-05 g. instead of 2 g. of iodide. 

A. R. P. 


Detection and Determination of Small Quantities of 
Fluorine. R. J. MEYER and W. Scuuuz (Z. angew. Chem., 1925, 
38, 203—206).—The fluoride solution is concentrated, acidified 
with strong acetic acid, and treated with excess of 1% lanthanum 
acetate solution. Solid ammonium acetate is added in large excess 
and the whole is warmed. After a time, depending on the amount 
of fluorine present, a flocculent precipitate of lanthanum fluoride 
deposits, which becomes pulverulent when kept or heated. The 
amount of lanthanum acetate adsorbed by this precipitate is 
corrected for by heating it with ammonium acetate and acetic acid 
solutions, washing,:and weighing before and after gentle heating, 
which converts the normal acetate into oxide without affecting the 
fluoride. Precipitation by calcium and thorium salts is shown to be 
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unsatisfactory for the determination of small quantities of fluorine. 
(Cf. B., June 26th.] &. 


Determination of Nitrogen in Oil, Coke, and Proteins. 
H. ter Mevuwen (Rec. trav. chim., 1925, 44, 271—274).—The 
material is thoroughly mixed with seven times its weight of 
sodium carbonate and heated in a current of hydrogen saturated 
with water vapour at 100°. The whole of the nitrogen is converted 
into ammonia, which is determined in the usual way. Proteins 
give figures by this method generally slightly higher than those 
obtained by the Kjeldahl method, but pure organic substances give 
figures corresponding exactly with the theoretical. = % 


Determination of Nitrogen [in Explosives]. M. MarquEYROL 
[with L. CHeNnEL, FriepeRicu, D. FLoRENTIN, KOEHLER, and 
P. Lortertre] (Mém. Poudres, 1925, 21, 326—379).—The Schleesing 
method with various modifications and the Lunge nitrometer 
method, as applied to the determination of nitrogen in nitrates and 
nitric esters, are discussed and compared in detail. The latter is 
preferred. ©... 


Determination of Nitrous Vapours. A. T. ScHL@sING 
(Mém. Poudres, 1924, 21, 127—132).—Details are given for the use 
of special absorption vessels (cf. this vol., ii, 566). These vessels are 
of LJ-shape, the two vertical limbs being connected near the top 
by a horizontal tube. Sufficient absorbing liquid (about 30 c.c.) is 
used just to fill this connecting tube, through which the gas bubbles. 
The gas is drawn forward by means of a water-jacketed aspirator, 
each bubble being in contact with the absorbent for about 1-5 to 2 
minutes. A known quantity of standard alkali is placed in the 
absorber and is titrated back at the end of the test. W.T.K.B. 


Reactions for Nitrates and Nitrites. §S. VAct (Z. anal. Chem. 
1925, 66, 14—16).—In the presence of an equal volume of concen- 
trated sulphuric acid, solutions of nitrates and nitrites give a yellow 
colour with 2% alcoholic benzidine, but nitrites only give a yellow 
colour with an acetic acid solution of benzidine. Chlorates and ferric 
chloride also give a yellow colour with alcoholic benzidine in the 
presence of sulphuric acid, but may be distinguished from nitrates 
and nitrites by the red colour produced with the same reagent in 
the presence of hydrochloric os which destroys the yellow colour 
due to nitrates and nitrites. A 1° aqueous solution of sodium 
8-amino-«-naphthol-3 : 6-disulphonate or of sodium 1: 8-di- 
hydroxynaphthalene-3 : 6-disulphonate gives an orange-coloured 
solution and «-naphthol-5-sulphonic acid a wine-red colour with 
nitrates in 50° sulphuric acid. Nitrites, chlorates, and ferric 
chloride give the same reactions in more dilute sulphuric acid. An 
acetic acid solution of sodium 8-amino-«-naphthol-3 : 6-disulphonate 
gives a citron-yellow colour with nitrites. A. R. P. 


Reactions of Nitrates and Nitrites. S. VAcr (Z. anal. Chem., 
1925, 66, 101—104).—A 1% solution of the following reagents 
in 50% acetic acid gives characteristic colours with dilute nitrite 
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solutions (the figures in brackets denote minimum concentration of 
nitrite in mg. per litre for colour to be visible in 40 c.c. of the test 
solution): pyrogallol, reddish-brown, changing to yellow on 
keeping (0-1); pyrocatechol, reddish-brown (0-1), becoming green 
then colourless with ammonia; quinol, intense yellow (5-0); orcinol 
(0-33° solution), intense bright yellow (1-0); resorcinol (0-25% 
solution), bright yellow (1-0). A solution of 1 g. of «-naphthol and 
0-5 g. of sulphanilic acid in 100 c.c. of glacial acetic acid and 300 c.c. 
of water gives an orange-yellow solution with nitrites (0-1) becoming 


rose-red with ammonia. ‘The colour with a corresponding @-naphthol | 
solution is pale yellow, and with pyrocatechol rose-red (0-1). A 


solution of 1 g. of benzidine and 1 g. of sodium 8-amino-«-naphthol- 
3 : 6-disulphonate in 400 c.c. of 20% acetic acid gives a yellowish- 


brown solution with nitrites which becomes rose-red (0-1) in 1 hr. Ee 


Nitrates give a green colour with a 1% solution of pyrocatechol in 


strong sulphuric acid and a violet-brown colour with a corresponding _ 


pyrogallol solution; nitrites give a similar reaction. A. R. P. 


Determination of Phosphorus in the Presence of Vanadium. 
G. W. Gray and C. D. Garsurr (J. Iron and Steel Inst., May 1925; 


[Advance proof]).—The material is dissolved in a mixture of nitric _ 


and hydrochloric acids, the silica removed, the iron separated with : 
ether, and the phosphorus precipitated as magnesium ammonium 


phosphate in the presence of citric acid; the precipitate is dissolved _ 


in nitric acid and the phosphorus determined as 
M. E. N. 


Detection of Silicic Acid. R. Lorenz and E. BERGHEIMER © 


(Z. anorg. Chem., 1924, 136, 95—96).—For the detection of silicic 
acid in distilled water or sodium chloride solutions, the solution is 
heated at 80° and treated with 1 c.c. of a solution of 8 g. of potassium 
molybdate in 100 c.c. of 1: l-nitric acid. The green colour of the 
potassium silicomolybdate solution so formed is compared with 
that of a standard prepared from a solution of sodium silicate. 


A. R. P. 


Rapid Determination of Carbon in Organic Compounds. 
H. D. Wivpg, jun., and H. L. Locute (J. Amer. Chem. Soc., 1925, 
47, 440—446).—The substance (80—200 mg.), preferably in com- 
pressed tablet form, is burned in a small calorimetric bomb in the 
presence of oxygen at 25 atm. pressure, and 0-5N-barium hydroxide 
solution, the carbonate being subsequently determined volumetri- 
cally. If complete combustion is not attained, the substance may 
be placed in powder form in a weighed gelatin capsule, allowance 
being made for the carbon dioxide produced by combustion of the 
latter. Liquids may also be analysed by using a gelatin capsule. 
Halogen compounds give appreciable amounts of oxyhalogen 
derivatives, which impair the accuracy of the results. This is 
circumvented by adding hydrazine hydrate and aluminium to the 
alkali from the bomb in an evacuated apparatus, distilling with 
hydrochloric acid and collecting the carbon dioxide evolved in 
standard alkali solution. Sulphur can be determined gravimetri- 


} 
4 
4 


Le 


ANALYTICAL CHEMISTRY. ii. 601 


cally in the solution from the bomb as sulphate. The results are 
as accurate as those obtained by Liebig’s method. F. G. W. 


Micro Determination of Potassium in Blood Serum and 
Other Fluids. F. Lespermann.—(See i, 714.) 


Substitute for Cobalt Glass. J. Myer (Helv. Chim. Acta, 
1925, 8, 146—148).—Marked superiority is claimed for the use of a 
gelatin filter dyed with crystal-violet over that of blue glass in the 
flame test for potassium in presence of sodium. The preparation 
of the filter is described. M. J. 


Separation and Determination of the Alkali Metals, using 
Perchloric Acid. III. n-Butyl Alcohol and Ethyl Acetate 
as Mixed Solvents in the Separation and Determination of 
Potassium, Sodium, and Lithium. G. F. SmirH and J. F. 
Ross (J. Amer. Chem. Soc., 1925, 47, 1020—1026).—A mixture of 
equal volumes of n-butyl alcohol and ethyl acetate is shown to be 
satisfactory for the separation of perchlorates of sodium and 
potassium, potassium and lithium, and sodium and lithium sub- 
sequent to the separation of potassium. In the first case, two 
separations are necessary (cf. A., 1923, ii, 182; this vol., ii, 436, 
437). 


Determination of Calcium in Blood by Tisdall's Method. 
E. P. Cuark and J. B. Cotire.—(See i, 713.) 


Critical Studies on Methods of Analysis. XV. Magnesium. 
L. A. Conapon and G. VANDERHOOK (Chem. News, 1925, 130, 241— 
243, 258—261, 273—-276).—The use of sodium salts as precipitants 
in the methods of determining magnesium as magnesium ammonium 
phosphate or arsenate gives more nearly correct results than the 
use of ammonium salts, probably owing to slight adsorption of part 
of the precipitant by the precipitate which counterbalances loss due 
to the slight solubility of the precipitate. Weighing the precipitate 
in each case after ignition to pyrophosphate is preferable to an 
indirect determination by alkalimetric or iodometric processes. 


[Cf. B., June 26th.] A. R. P. 


Determination of Magnesium in Presence of Aluminium. 
F. L. Haun (Z. anorg. Chem., 1925, 144, 142—144: see Jander and 
others, ibid., 142, 329).—The method of determining magnesium in 
presence of large quantities of aluminium by precipitating as 
magnesium ammonium phosphate in presence of tartaric acid, 
which holds aluminium in solution, whilst found to give exact 
results by some workers, has been found unsuitable by the author, 
and is not recommended. 8. I. L. 


Reagent for Aluminium. L. P. Hammert and C. T. SorreRy 
(J. Amer. Chem. Soc., 1925, 47, 142—143).—The supposed precipi- 
tate of aluminium hydroxide is dissolved in hydrochloric acid and 
ammonium acetate solution containing ammonium aurintricarb- 
oxylate. After lake formation (crimson for aluminium) has taken 
place, the solution is made alkaline with ammonia solution containing 
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ammonium carbonate. This removes interfering lakes formed 
from chromium and alkaline-earths. Ferric iron must first be 
removed. L. J. H. 


Gravimetric Determination of Aluminium and its Separ- 
ation from Manganese by the Use of ‘‘ Infusible White Preci- 
pitate.’’ B. (Chem.-Ztg., 1925, 49, 337—338).—The 
solution is neutralised with ammonia, ammonium chloride is added, 
and the mixture digested overnight with a quantity of ‘ infusible 
white precipitate ’’ (ClHg-NH,) equal to ten times the amount of 
alumina present. The precipitate is collected, washed with cold 
water, and ignited to alumina. The process effects complete 
separation of aluminium from manganese in one operation and the 
precipitated aluminium hydroxide filters more readily than that 
produced by ammonia. ([Cf. B., June 26th.] A.R. P. 


Alkalimetric Determination of Aluminium Salts and Free 
Acids in the Presence of One Another. T.SasatitscnKa and G. 
REICHEL (Arch. Pharm., 1925, 263, 193—196).—Excess of sulphuric 
acid in a solution of aluminium sulphate may be determined by 
titration with potassium hydroxide, using as indicator either the 
colouring matter of ponies (red in acid, colourless in aluminium 
sulphate solution containing no excess of acid) or sodium alizarin- 
sulphonate. By the method of Stock (A., 1900, ii, 247, 315)— 
titration with alkali in the presence of barium chloride, using 
phenolphthalein as indicator—the total amount of acid in the 
solution (e.g:, excess acid and acid equivalent to aluminium) may 
be found, the difference between total and excess acid showing the 
amount of aluminium present. Stock’s method applies only to 
the sulphate and chloride, but, e.g., the acetate is converted into 
the sulphate by treatment with excess of strong sulphuric acid. 
After evaporation to fuming, the residue is dissolved in water and 
diluted to a known volume. Part of the solution is then examined 
for excess acid by titration with alkali, using the pzony indicator, 
until colourless. Another part is treated with barium chloride 
and titrated with alkali, using phenolphthalein, to redness, then 
heated to boiling to remove the colour, and re-titrated to rose 
colour, the total titration giving the total acid. The pony 
indicator is prepared by heating the red petals of Paonia peregrina, 
Mill., var. officinalis, Retz, and P. arborea, Don., with 90% alcohol. 
Excess of this indicator gives a bad end- point. B. F. 


Potentiometric Standardisation of Potassium Perman- 

anate Solution with Sodium Oxalate. C. pret Fresno (Z. 

lektrochem., 1925, 31, 199—200).—Potassium permanganate may 
be standardised potentiometrically with sodium oxalate at 70°. 
The end-point is sharply marked and is the same as in the chemical 
titration. N. H. H. 


Separation of Iron, Chromium, Aluminium, and Phos- 
phoric Acid from Zinc, Nickel, Cobalt, and Manganese, and 
Determination of the Last Four Elements. K. K. JARVINEN 
(Z. anal. Chem., 1925, 66, 81—100).—The ordinary methods of 
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separating iron, chromium, aluminium, and phosphoric acid from the 
members of the ammonium sulphide sub-group by means of ammonia, 
barium carbonate, or sodium acetate have to be repeated several 
times owing to adsorption of the monoxides by the sesquioxide 
precipitate. This may be overcome and a complete separation 
obtained in one operation, in the case of iron, or two, in other cases, 
by the following procedure. The chloride solution is neutralised 
with ammonium carbonate until a faint permanent precipitate 
forms and boiled with 2 g. of ammonium sulphate. The boiling 
solution is treated with 4 g. of sodium nitrite and cooled; the 
precipitate contains all the iron and phosphoric acid and most of 
the aluminium and chromium. After filtering and washing, the 
filtrate is boiled with a further 1 g. of sodium nitrite to remove 
any remaining sesquioxide. For the separation of zinc, cobalt, 
nickel, and manganese from the filtrate, successive precipitations 
with hydrogen sulphide under pressure in 0-035N-hydrochloric 
acid, 2% acetic acid and 2% ammonia are recommended. The 
precipitates in each case are converted into sulphate for weighing. 
The zinc sulphate should be tested colorimetrically by thiocyanate 
for the presence of traces of cobalt. [Cf. B., June 26th.] A.R.P. 


Gravimetric Determination of Iron and a Rapid Method 
for Dissolving Ignited Iron Oxide. N. A. Tananatv (Z, 
anorg. Chem., 1924, 136, 184—188).—Ferric oxide obtained by the 
ignition of a precipitate of hydroxide produced by the addition of 
ammonia to a solution of ferric sulphate, chloride, or nitrate 
invariably retains traces of water even after heating for 1 hr. over a 
blast burner. Analyses of pure iron wire by this method gave 
results as much as 2% too high, but more nearly correct figures were 
obtained if the ignited oxide was moistened with nitric acid, dried, 
and again heated as before. Evaporation of a solution of ferric 
nitrate to dryness followed by calcination of the residue also gave 
correct results. Strongly ignited ferric oxide may be dissolved 
readily in 1 : 1-hydrochloric acid if a few drops of a solution of 
stannous chloride are added from time to time. A. R. P. 


Separation of Nickel and CopperfromIron. E.G. R.ARpDAGH 
and G. M. Brouauati (Univ. Toronto, Sch. Eng. Res. Bull., 1925, 
5, 227—235).—Conditions are given for the complete separation of 
nickel and copper from ferric hydroxide by means of ammonia and 
ammonium sulphate or chloride. The method is applicable to ores 
containing these three metals. [Cf. B., 1925, 381.] 2. BF. 


Detection and Determination of Nickel by Means of «-Furil- 
dioxime. B. A. Soute (J. Amer. Chem. Soc., 1925, 47, 981— 
988).—Aqueous or alcoholic solutions of «-furildioxime give a red 
precipitate, C,.H,,O,N,Ni, from slightly ammoniacal solutions of 
nickel salts and may be used in place of «-dimethylglyoxime for the 
detection (1 in 6106) and determination of this metal. In 
quantitative work, the precipitate may be weighed directly, or 
ignited to nickelous oxide, or dissolved and the metal determined 
by electrolysis or by a cyanide titration. Ferrous iron must be 
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absent; ammonio-cobaltous ions must be oxidised with hydrogen 
peroxide. In presence of manganic salts, acetic acid and sodium 
acetate must be added (cf. Brunck, A., 1907, ii, 582, 989). 
&. 
Carbon Error in the Quantitative Deposition of Nickel and 


Iron from Complex Oxalate Electrolytes. P. K. Fr6.icu 
(Analyst, 1925, 50, 224—230).—No conditions were found under 


which nickel could be deposited from oxalate electrolytes without — 


contamination by organic matter, but in the case of iron the metal 
is not contaminated at the beginning of the reaction, and con- 
tamination can be sufficiently retarded to allow of quantitative 
deposition by the addition of ammonium chloride. [Cf. B., June 
26th.] D. G. H. 


Determination of Vanadium. W. HartTMANN (Z. anal. Chem., 
1925, 66, 16—23).—The vanadium solution, whether obtained by 
dissolving the substance in acids or by an alkali fusion, is evaporated 
with sulphuric acid until fumes are evolved, hydrochloric acid is 
added, and the evaporation repeated to reduce the vanadic acid 
to vanadyl salt. After dilution and heating at 70°, the vanadium 
is determined by titration with permanganate which has been 
standardised against a pure vanadium compound or against a 
similar material to that analysed, but of known vanadium content. 
If oxalic acid or other similar substance is used as standard, the 
vanadium results are always a little too high, but may be corrected 
by multiplying by 0-9915. Details are given of the methods used 
in analysing ferrovanadium and commercial vanadium pentoxide. 
[Cf. B., 1925, 381.] A. R. P. 


Determination of Antimony. V. AUGER (Ann. Chim. analyt., 
1925, 7, 100).—Of the methods for determining antimony proposed 
by Ecke (A., 1924, ii, 705), the first is worthless for both chemical 
and arithmetical reasons, and the second will fail in the presence of 
much copper. [Cf. B., 1925, 430.] D. G. H 


Fluorescence as a Criterion of Purity in Organic Com- 
pounds. E. Bayte and R. Fasre (J. Pharm. Chim., 1925, [viii], 
1, 248—253).—The spectrophotometric curves defining the colour 
of the fluorescence of a substance (cf. A., 1924, ii, 583) are shown 
to be criteria of the purity of the latter. The curves exhibit peaks 
which gradually attain a stable maximum position as the impurities 


Rapid Determination of Phenols in Essential Oils, using 
Small Quantities of Material. L. Revi (Chem.-Zig., 1925, 49, 
306).—On shaking 0-5 or 1-0 c.c. of the oil with 3—5% sodium 
hydroxide solution in an absorption vessel (‘‘ phenolometer ”’) 
constructed like Gerber’s butyrometer, and centrifuging the mixture 
a good separation is obtained; the diminution in volume, corre- 
sponding with the amount of phenol present, can be read with 
great accuracy to 0-Ol c.c. [Cf. B., 1925, 424.] A. C. 


Test for Pentoses. P. Tuomas (Bull. Soc. Chim. biol., 1925, 
7, 102—112).—When an aqueous solution of a pentose, or of com- 
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lex derivatives containing a pentose, is poured carefully on to a 
yen 0:3% solution of 6-naphthol in concentrated sulphuric acid, a deep 
um blue (ultramarine) ring is formed; the colour is intensified on 
gentle shaking and diffuses into the acid, the original ring of colour 
becoming greenish-brown. The reaction appears to be charac- 
teristic of pentoses and does not occur with the other sugars, alde- 


. hydes, and ketones examined. The blue colour seems to be due 
es to direct combination between the pentose and -naphthol, and 
wt does not involve the intermediate formation of furfuraldehyde. 
tal | The latter gives an intense orange-red colour with $-naphthol, 
yn. | @bove which a green ring forms, but no blue colour is produced. 

ive 

ne § Reducing Action of Dextrose on Copper Salts in Alkaline 
and Acid Solution. P. Fieury and P. Tavernrer (Bull. Soc. 
n., Chim. biol., 1925, 7, 331—335)—The reducing action of dextrose 
by on copper salts is influenced in acid solution (Barfoed’s copper 
ed | acetate reagent) by the presence of many chlorides, mannitol, 


is | and the concentration of the copper, whilst in alkaline solution 
id (Bertrand’s reagent) all alkaline and alkaline-earth salts, as well 


m _—sas: mannitol, have a retarding effect. [Cf. B., 1925, 417.] 

en D. G. H. 
, | __Interaction of Dextrose and Methylene-blue in an Alkaline 
Medium. E. Kwnecut and E. (J. Soc. Dyers Col., 1925, 
1 i 41, 94—95).—The possibility of over-reduction of methylene-blue 
. d ' in the reaction between this dye and dextrose in an alkaline medium 
“ ___ isavoided, and the reaction is thereby made available for the deter- 


mination of dextrose, by acidifying the product within a few 
seconds after the commencement of the reaction. A mixture 
containing sodium hydroxide, dextrose, and methylene-blue is 
boiled in an atmosphere of carbon dioxide, or preferably nitrogen, 
excess of hydrochloric acid is quickly added, and the excess of 
methylene-blue titrated in the usual way with titanous chloride 
and iron alum. Thiocarmine-R in the presence of rosinduline-B 
and sodium tartrate is quantitatively reduced by titanous chloride 
before the latter dye is affected. [Cf. B., 1925, 348.] A. J. H. 


Determination of Volatile Organic Acids. A. BoHANES 
(Chem. Listy, 1925, 19, 121—123).—The time of distillation of 
volatile organic acids may be reduced by the addition of glycerol 
(50 c.c. to 100 c.c. of liquid to be distilled) with or without water. 
The temperature must not materially exceed 120°, and if necessary 
the operation is finished in a current of steam. [Cf. B., June 26th.] 

D. G. 


Determination of Formic Acid in Blood and Urine. F. Dr 
Eps.—(See i, 713.) 


Detection of Ethyl Phthalate in Ethyl Alcohol. J. T. 
RaveicH and 8. U. Marie (J. Amer. Chem. Soc., 1925, 47, 589— 
_ 590).—Detection of ethyl phthalate in ethyl alcohol by evaporating 
, _. the sample to dryness with dilute sodium hydroxide solution, and 
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fusing the residue with resorcinol, is untrustworthy, as the aqueous 
extract of the fused mass still shows a fluorescence, although of a 
slightly different colour, in the absence of ethyl phthalate. A 
suggested alternative is to evaporate the sample to a small volume 
and pour the residue into a large volume of very dilute sodium 
hydroxide solution. The presence of ethyl phthalate is indicated 
by a turbidity, but the test is not conclusive. F. G. W. 


Chemical Nature of Fats. I. Iodine Super-value of 
Fatty Oils and Unsaturated Fatty Acids. B.M. Marcoscugs, 
L. FRIEDMANN, and W. TscHORNER.—(See i, 629.) 


Determination of Formaldehyde. E. ScnuLex (Ber., 1925, 
58, [B], 732—736).—The formaldehyde solution is added to an 
excess of standard potassium cyanide solution in the presence 
of magnesium sulphate, which accelerates the hydrolysis of 
the primarily-formed potassium derivative of glycollonitrile, 
2CH,(OK)-CN + MgSO, + 6H,O = 2CH,(OH)-CO,K + Mg(OH), + 
(NH,).SO,. After 1—2 mins. the precipitated magnesium hydr- 
oxide is dissolved by ammonium chloride, a little potassium iodide 
and not more than 2—3 drops of ammonia (10%) are added, and the 
excess of potassium cyanide is titrated rapidly with 0-05N-silver 
nitrate solution. The method is accurate in the presence of 10% 
of acetaldehyde, 50% of acetone, or 50% of ethyl alcohol. 

For the determination of very small amounts of formaldehyde, 
the solution under investigation is added to a measured excess 
of standard potassium cyanide solution. After 2—3 mins. the 
mixture is acidified strongly with concentrated hydrochloric acid 
and treated with bromine water until permanently yellow; excess 
of bromine is removed by addition of phenol. Potassium iodide is 
added to the clear, colourless solution, and the liberated iodine is 
titrated after 30 mins. with sodium thiosulphate. The potassium 
cyanide solution must be standardised iodometrically. The process 
gives accurate results in the presence of 5% of acetaldehyde, 50% 
of acetone, ethyl alcohol, or methyl alcohol, or of 1% of dextrose 
or lactose. [Cf. B., 1925, 423.] H. W. 


Analysis of Xanthate. W. 8S. Catcort, F. L. Eneuisu, and 
F. B. Downine (Eng. Min. J. Press., 1924, 118, 980—981).—The 
xanthate is precipitated as the copper salt from a slightly alkaline 
solution by means of copper sulphate-sodium tartrate reagent, 
the precipitate is collected and decomposed with nitric acid, the 
copper being determined volumetrically. Sulphides or thio- 
carbonates, but not thiosulphates, sulphites, carbonates, xanthyl 
disulphide, or ethyl xanthate cause high results. A. A. E. 


Qualitative Test for Weak [Organic] Bases. R. Ropinson 
(J. Chem. Soc., 1925, 127, 768—769).—A saturated solution of 
ferric chloride in concentrated hydrochloric acid when added to 
a solution of a weak base in light petroleum produces three layers, 
the middle one of which contains the base. This behaviour is 
due to the formation of ferrichlorides. Carboxylic acids, acid 
chlorides, thiophen, safrole, diphenyl ether, and methyl and ethyl 
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alcohols do not give the reaction, the two last named being too 


soluble in water. Other applications of the reaction are described. 
8. K. T. 


Toxicological Detection of Hydrocyanic Acid by Chelle’s 
Reaction. G. Maanin (J. Pharm. Chim., 1925, [viii], 1, 336— 
339).—After keeping for periods up to 6 years, specimens of viscera 
suspected to contain hydrocyanic acid have been tested by the 
direct phosphoric acid method and by the method of Chelle. The 
former method gave negative results in all cases; the latter gave 
results identical with those originally obtained on the fresh 
specimens. C. 


Determination of Cyanamide. L. A. Pinck (Ind. Eng. Chem., 
1925, 17, 459—460).—The adverse effect of the presence of cyan- 
amide derivatives on the determination of cyanamide by the usual 
methods may be overcome by extracting the crude material with 
water, precipitating the silver cyanamide in an aliquot portion 
of the extract by adding concentrated ammonia and ammoniacal 
silver nitrate solution, dissolving the precipitate in dilute nitric 
acid, and either titrating the silver cyanamide with thiocyanate 
or, if carbide is present, determining its nitrogen content. Re-dis- 
solution and re-precipitation of the silver cyanamide is necessary 
if a very large proportion of dicyanodiamide is present. 

D. G. H. 


Determination of Picric Acid in the Presence of other 
Nitro-compounds. L. DresverGNES (Ann. Chim. Analyt., 1925, 
7, 97—100).—To an alcoholic solution of the dry, powdered material 
is added a solution of potassium iodide and iodate, and the mixture 
titrated with sodium thiosulphate solution. Extraction with 
carbon tetrachloride may be used to separate the picric acid when 
mixed with l-nitronaphthalene. [Cf. B., 1925, 429.] 

D. G. H. 


[Determination of] Uric Acid in Blood. W. G. Lennox and 
M. F. O’Connor.—(See i, 711.) 


Silicododecatungstic Acid. [Determination of Alkaloids. ] 
EK. O. Nort and G. D. Beat (J. Amer. Pharm. Assoc., 1924, 13, 
889—898, 1001—1009)—When a solution containing sodium 
tungstate, sodium silicate, and hydrochloric acid is shaken with 
ethyl ether, and the ethereal solution evaporated, stable white 
crystals, 4H,O,Si0,°12W0O,,5H,O, are obtained. The potassium 
and ammonium salts were prepared, as well as salts of organic bases, 
the alkaloidal salts being but slightly soluble. Alkaloids may be 
determined volumetrically by treating an extract, acidified with 
hydrochloric acid, with the silicotungstic acid solution until a 
drop of the supernatant liquid yields a green colour with a reddish- 
or brownish-orange coloured solution of malachite-green in hydro- 
chloric acid. CHEMICAL ABSTRACTS. 


Potentiometric Determination of Alkaloids with a Hydrogen 
Electrode. F. Mitier (Z. Elektrochem., 1924, 30; 587—600).— 
The results obtained by the electrometric titration of various 
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alkaloids are given, together with the corresponding p, curves. 
In the case of atropine, by means of a back titration with sodium 
hydroxide free from carbonate after adding excess of hydrochloric 
acid, the break in the pg curve corresponds with ky.on=1 x 104 
(16-5°). Cocaine gave (24°) and narcotine 
0-73 x 108 (24°). No values could be calculated for veratrine, 
narceine, and theobromine, the first-named being a mixture of 
several alkaloids, and the last two giving no sharp break in the 
curves. The titration of alkaloid salts with alkali hydroxide 
gives satisfactory results in the cases of pilocarpine and isopilo- 
carpine hydrochlorides X107 and 0-68x1077 at 18°) 
and of emetine and arecoline hydrobromides [kpoq”=0-81 x 106 
(16°) and 1-45 x 10°? (17-5°), respectively]. With morphine hydro- 
chloride, disturbing reduction reactions occur, which are partly 
eliminated by the use of a smooth platinum electrode, and with 
codeine phosphate, the breaks in the curve are not sharp enough 
for conclusions to be reached. The most suitable indicators for 
the different cases are indicated where possible from the potentio- 
metric measurements. C. H. D. C. 


Simple Determination of the Alkaloid-content of Nux 
Vomica and of Strychnos Preparations. T. SaBALITSCHKA 
and C. JUNGERMANN (Pharm. Zentr., 1925, 66, 145—150).— 
That the official method of determination is faulty has already been 
pointed out (cf. e.g., Herzog, ‘‘ Chemishe und physikalische Priif- 
ungsmethoden des Deutschen Arzneibuches,”’ 1924). It is found 
that the convenient procedure adopted for the lupin alkaloids (A., 
1924, ii, 635) is well adapted for this determination also, with the 
further improvement that the ether-chloroform extract is filtered 
(with precautions to avoid evaporation) before the aliquot part is 
pipetted off. [Cf. B., 1925, 297.] WwW 


Microchemical Reactions for Tyramine and Histamine. 
L. van Irauuie and A. J. STEENHAUER (Pharm. Weekblad, 1925, 
62, 429—433)—The appearances under the microscope of the 
picrates, chloroplatinates, iodoplatinates, double bismuth iodides, 
phosphotungstates, and silicotungstates are described. S. I. L. 


Identification of Vat Dyes on Cotton. J. I. M. Jones and 
W. Kinsy (J. Soc. Dyers and Col., 1925, 44, 127—136).—Tables 
are given showing the reactions with various appropriate reagents 
of patterns of cloth dyed with commercial vat dyes, which are 
listed under trade names, with the “‘ Colour Index ”’ numbers when 
available. [Cf. B., 1925, 437.] W. A. S. 


Detection of Urobilin in Urine and Determination of 
Chlorides in Blood. Ropm1Lon.—(See i, 722.) 


Determination of Bile Acids. E. Herzretp and A. Harm- 
MERLI.—(See i, 722.) 
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General, Physical, and Inorganie Chemistry. 


Spectrum of Hydrogen. E. Grenrcke and E. Lav (Ann. 
Physik, 1925, [iv], 76, 673—679; cf. A., 1923, ii, 197, 802).—A 
long, silvered discharge tube with a fluorite window has been used 
for the study of the continuous and many-lined spectra of hydrogen. 
In agreement with Schumann, a continuous spectrum is found to 
extend from 3300 to 1950 A. When electrolytic hydrogen is used, 
a large number of lines are superposed on the continuous ground. 
These are shown to be due to carbon monoxide as an impurity. It 
is concluded that under the experimental conditions pure hydrogen 
shows a continuous spectrum free from lines. This view is not in 
harmony with the results of other observers, but the lines found 
nearly always agree with those traced to carbon monoxide. The 
same conditions of excitation cause both the continuous and many- 
lined spectra to be strongly developed. When the Balmer series 
appears strongly, these spectra are weak. Slow electrons therefore 
favour the appearance of both spectra. Stark has obtained a spatial 
separation of the continuous and many-lined spectra, and Horton 
and Davies give the excitation potentials as 12-6 and 15-9 volts. 
The authors have measured the intensities of the continuous and 
many-lined spectra under different conditions, and the results indi- 
cate a difference of 6 volts between the excitation potentials. 

The parallelism between the effects of slow electrons and con- 
denser discharges recorded earlier is confirmed and extended. Two 
groups of lines symmetrically distributed about 5881-87 and 
5832-40 A. are added to those already found. R. A. M. 


Ultra-violet Spark-spectra of some Elements. R. J. Lana 
(Phil. Trans., 1924, A, 224, 371—419).—The spectrograph used is 
a modified form of that of McLennan (A., 1920, ii, 650) of greatly 
increased efficiency. The instrument was calibrated over the 
range 2000—200 A., in which range the spectra of the following 
elements have been photographed: carbon, calcium, titanium, 
vanadium, chromium, manganese, cobalt, arsenic, molybdenum, 
cadmium, tin, antimony, tellurium, cerium, platinum, gold, lead, 
bismuth, thorium, and uranium. The wave-lengths recorded are 
given in tabular form, together with the corresponding data of other 
observers. R. W. L. 


Spectra of Oxygen and Sulphur. E. Buncarrz (Ann. 
Physik, 1925, [iv], 76, 709—728).—According to Sommerfeld, odd 
multiplicity of spectral terms is to be expected in the oxygen- 
sulphur-selenium sub-group of the periodic table. Evidence is 
cited that the p and d terms of the “‘ doublet ” system of the oxygen 
spectrum are really triple terms. Experimental details are given 
whereby Wood’s method of exciting the Balmer series of hydrogen 
(A., 1920, ii, 569) can be applied to oxygen. The series spectrum 
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is obtained in great purity against a perfectly even background. 
In the ultra-violet, however, the band spectrum is not entirely 
eliminated. The extension of the experiments to sulphur has been 
worked out with interesting results. The series spectrum of sulphur 
has been completed by the addition of two triplets belonging to the 
I and II diffuse series and located in the near infra-red. A large 
number of new lines have been measured extending from 6173-53 
to 8694-296 A., and four lines for oxygen are recorded in the s.me 
region. ‘The sulphur lines are narrow and complicated in structure, 
but they have been provisionally classified into series. R. A. M. 


Spectra of the Metals of the Aluminium Sub-group. K. R. 
Rao (Proc. Physical Soc., 1925, 37, 259—264).—The light from an 
aluminium spark under water was passed through the vapour of 
thallium and of indium heated in a steel tube provided with quartz 
windows to temperatures up to 1500°. Tables and photographs of 
the spectra as far as 2000 A. are given. None of the lines of the 
principal series appears as an absorption line, even at the highest 
temperature. In both cases, at high temperatures there is a chan- 
nelled space spectrum consisting of asymmetrical bands degraded 
towards the red. There is very marked absorption of the members 
of 17,—ma’. E. B. L. 


Series Spectra of Two-valency-electron Atoms of Phos- 
phorus (PIV), Sulphur (SV), and Chlorine (CIVI). I. S. 
Bowen and R. A. Mirman (Physical Rev., 1925, [ii], 25, 591— 
599).—The regular and irregular X-ray doublet laws, already shown 
to be applicable throughout the whole field of optics so long as a 
series of atoms of like electronic structure but varying effective 
nuclear charge is concerned, have been used to predict the positions 
of lines in the spectra of two-electron atoms, although in this case 
the spectra consist of triplets and singlets instead of doublets as 
in the case of stripped atoms. For P IV, 23 lines have been identi- 
fied, for S V 17, and for Cl VI 6; 12 term values of P IV and 8 of 
S V were determined, and all known term values for two-electron 
atoms of magnesium, aluminium, silicon, phosphorus, and sulphur 
are tabulated. It is shown that when the frequency of a given 
spectral line progresses linearly with the atomic number (i.e., to 
follow the irregular doublet law) the line is produced by a jump 
between orbits of the same total quantum number; the screening 
constants differ. A. A. E. 


Series Spectra of Three-valency-electron Atoms of Phos- 
phorus (P III), Sulphur (S IV), and Chlorine (C1 V). R. A. 
Miti1Kan and I. 8. Bowrn (Physical Rev., 1925, [ii], 25, 600— 
605; cf. preceding abstract)—_There have been identified 21 lines 
of P III, 20 lines of S IV, and 10 of Cl V; 10 term values of P III 
and 10 of S IV, including the 2 level, have been determined. 
Screening constants for one-, two-, and three-valency-electron 
systems increase regularly with the number of valency electrons, 
and decrease with increase in the atomic number. A. A. E. 
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Chlorine Spark Spectra. L. BLocn and E. Biocy (Compt. 
rend., 1925, 180, 1740—1742).—The oscillatory discharge in an 
electrodeless tube is capable of exciting first and second order spark 
spectra. Sodium chloride is introduced into a tube which is then 
evacuated. The salt decomposes, furnishing sufficient chlorine 
to maintain the discharge. If the discharge is interrupted the 
experiment must be started afresh. The spectrum contains lines 
due to chlorine, air, and alkali metal. The air lines are easily 
recognised, and only the lines which persist when another alkali 
chloride is substituted for sodium chloride are due to the halogen. 
The lines of the arc spectrum Cl I are absent. The first order spark 
spectrum, Cl II, contains the triplets 4819—4810—4794 and 4253— 
42414233 and the complex triplets 5457—5444—5423 and 3861— 
3851—3845 A. Many new lines similar to the above have been 
found (but not recorded in this paper) and ascribed to Cl II. A 
large number of additional lines are ascribed to the second order 
spark spectrum Cl III. The Cl III spectrum extends far into the 
ultra-violet and includes the lines 3991-625, 3720-4, 3658-5, 3624-3, 
3622-7, 3613-9, 3602-2. R. A. M. 


Allocation of Terms to Some Multiplets in the Iron 
Spectrum. S. Goupsmit (Proc. K. Akad. Wetensch. Amsterdam, 
1924, 27, 572—583).—Terms have been allocated to the members 
of the multiplets discovered by Walters in the iron spectrum, using 
the rules of Sommerfeld and Landé. S. B. 


Structure of Cobalt Spectrum. M. A. CataLtan (Z. Physik, 
1925, 32, 336—369).—A classification of 517 lines is given and dis- 
cussed; the energy levels show great similarity to those of iron; 
the terms show remarkable regularity. E. B. L. 


Wave-length and Width of the K—Absorption Limit of Zinc. 
B. Water (Z. Physik, 1925, 32, 409—414).—This wave-length for 
zinc lies between the Lg line of tungsten, 1279-17 x 10 cm., and 
the L, line of tantalum, 1281-0104 cm. The value calculated 
from Kossel’s theory is (1280-+-1-0) x 10™ cm. E. B. L. 


Spectrum of Germanium. J. Lunt (Month. Not. Roy. Astr. 
Soc., 1924, 85, 38—46).—The spectrum of germanium has been re- 
examined in the visible region. The spark discharge between 
metallic electrodes and the vacuum discharge through germanium 
chloride were both used, and the lines have been classified according 
to their behaviour under various discharge conditions. Discrepan- 
cies up to 1-5 A. were found between the wave-lengths of the spark 
and vacuum tube lines. S. B. 


Large Line-displacements in the Spectra of Germanium 
and Chlorine under Different Conditions of Temperature. 
J. Lunt (Month. Not. Roy. Astr. Soc., 1924, 85, 148—156; cf. 
preceding abstract).—Displacements of certain lines in the spectra 
of germanium and chlorine, of the order of 1 A., are occasioned by 


alteration of discharge conditions. The displacements in chlorine 
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have been tabulated from a comparison of the wave-lengths of the 
lines excited in germanium chloride vapour in vacuum tubes under 
widely differing types of discharge. The displacements are attri- 
buted to changes in “temperature” with the various conditions 
imposed, and a parallel is drawn with displacements observed in 
stellar spectra. S. B. 


Quartet-system Multiplets in the Arc Spectrum of Yttrium. 
W. F. Meccers and B. E. Moors (J. Washington Acad. Sci., 1925, 
15, 207—210)—Measurements of the magnetic resolutions of 
yttrium arc lines have revealed prominent quartet terms which have 
their analogues in the scandium are spectrum (Meggers, this vol., 
ii, 77). The agreement between the observed interval ratios for 
the quartet terms F, F’, and G, and those calculated by Landé’s 
interval rule (Z. Physik, 1923, 15, 189), is good, but poor for the 
quartet D term. M. S. B. 


Regularity in the Fine Structure of Spectral Lines. G. 
Joos (Physikal. Z., 1925, 26, 380—382).—The spacings of the fine 
structure of the cadmium triplets, 2p—2s, and of the bismuth line 
4722 are multiples of 0-05. The introduction of a further quantum 
number, f, is necessary to explain fine structure (cf. Ruark, Mohler, 
and Chenault, A., 1924, ii, 797). J.8.C. 


Pole-effect of Barium and Neodymium Rays in the Visible 
Region of the Spectrum. J. M. Monr (Compt. rend., 1925, 180, 
1397—1399).—With metal electrodes, the pole effect is greater at 
the positive than at the negative pole; when salts are used, the 
reverse is true. The displacement of spectral lines is of the same 
magnitude and sign at the negative pole, using carbon electrodes, as 
at the positive pole of metal electrodes. Barium and neodymium 
salts were placed in the crater of a carbon electrode and the light 
from the centre of the arc and the two poles was examined in one 
operation with an interference spectrograph. The barium lines 
show (a) displacements up to 0-003 A. for the negative pole and 
negligibly small displacements for the positive pole, and (6) a few 
lines with larger displacements, e.g., for 6141-75 : negative +-0-008, 
positive +0-002; and for 5777-77: negative —0-005, positive 
0-000. The connexion between pole-effect and the lines in a series 
does not appear. The displacements are equally small with 
neodymium. Calcium lines were observed owing to impurity, and 
earlier measurements of the displacement are confirmed. This fact 
supports the view that the pole effect is not due to the density of the 
vapours. R. A. M. 


New Lines between 3100 and 2200 A. in the Arc Spectrum of 
Lanthanum at Normal Pressure. S. Pina DE Rusies (Compt. 
rend., 1925, 180, 1478—1480).—The wave-lengths and intensities 
of more than 200 lines in the are spectrum of lanthanum between 
the limits indicated are recorded. J.8.C. 

X-Ray Spectra of Praseodymium, Neodymium, and 
Samarium. E. GuepirscuH and E. Borotrsen (Compt. rend., 
1925, 180, 1653—1655).—The X-ray spectra of praseodymium, 
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neodymium, and samarium have been investigated by the method of 
Siegbahn, using a rotating crystal of rock salt. The following values, 
in Angstrém units, have been found for the characteristic wave- 
lengths of the different rays. Praseodymium: «a=2-4635, 8,;= 
2-2632, Bg—=2-2218, B,=2-1268, y,—1-9794, y,—1-8844, y,=1-8255. 
Neodymium: a=2-3725, 8,=2-1707, 8,—2-1303, 8,=2-0282, y,= 
1-8708, y.=1-7937, ys=1-7390. Samarium: «=2-2059, p,= 
2-0014, 8B, =1-9610, 8, =1-8708, 7,=1-7159, y.=1-6475, 
. H.-R. 


Absorption of a Line of the Principal Series of Singly 
Ionised Atomic Mercury. L. A. TuRNER and K. T. Compron 
(Physical Rev., 1925, [ii], 25, 613—617).—Carroll’s conclusion that 
the line 1942 A. is a member of the principal series and 2225 and 
2848 A. of the subordinate series of mercury is supported by the 
fact that only the first shows absorption when light from an electrode- 
less discharge in mercury vapour is passed through a region of a low- 
voltage arc in mercury vapour containing a high concentration of 
positive ions. Further, the lines appear respectively at 6-7, 12:3, 
and 10-7 volts. A. A. E. 


Spectrum of Mercury under Heavy Current Excitation. 
M. Fuxupa (Japan. J. Phys., 1924, 3, 1389—153).—The effect on 
the spectrum from a mercury arc of increasing the current density 
up to 5-3 amp./cm.? has been examined in detail. The effect con- 
sists mainly in the broadening of certain lines and in the appearance 
of a large number of lines ‘‘ forbidden” by the selection principle. 
Previously known series in the spectrum have been extended to 
higher members, and 40 forbidden lines newly arranged in series. 
The critical field intensities required for the excitation of the newly- 
observed forbidden lines have been estimated. In addition, a large 
number of new lines, both of the arc and the spark types, have 


been observed, which have not yet been arranged in series. 
S. B. 


Absorption and Emission Spectra of the Geissler Dis- 
charge in Mercury Vapour and in Mixtures of Mercury and 
Hydrogen. L. A. TurNnER and K. T. Compron (Physical Rev., 
1925, [ii], 25, 606—612).—The positive column is a strong absorber 
for many lines of the sharp and diffuse subordinate series, the 
strength of the absorption decreasing in the order 2p—2s, 2p—3s, 
and 2p—3d, 2p—4d, 2p—5d. The fact that the absorption by atoms 
in the 2p, state is greatest, but of the same order of magnitude as 
that by atoms in the 2p, and 2p, states is difficult to reconcile with 
the short life of the 2p, state. The bright region of the striated 
positive column (produced by addition of hydrogen) showed greater 
absorption of the 2p—2s lines than did the dark region. The 
negative glow emitted the arc spectrum and the spark line 2848 A. ; 
the continuous positive column emitted the arc spectrum, the 
striated column emitting also HgH bands. A. A. E. 


Vacuum Thermo-element. W.J.H. Mott and H. C. BurGER 
(Z. Physik, 1925, 32, 575—581).—A very neat and sensitive thermo- 
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couple for use in spectroscopy is described and a graph of the mercury 
spectrum, automatically registered, given. E. B. L. 


Radiating Atoms in Magnetic Fields. P. Zrmman (J. 
Franklin Inst., 1925, 199, 585—596).—A lecture reviewing the 
historical and theoretical development of the Zeeman effect. 

F. G. T. 


Intensities of Lines in Multiplets. H. N. Russet (Nature, 
1925, 115, 835—836). 


‘ Anomalous Dispersion and Multiplet Lines in Spectra. 
C. V. Raman and K. Darra (Nature, 1925, 115, 946).— Attention 
is directed to observations parallel with those of Dorgelo (Diss., 
Utrecht, 1924). A. A. E. 


K-Absorption Levels of the Light Atoms. H. Rosirnson 
(Nature, 1925, 115, 945—946).—Revised v/R values (K level) have 
been obtained as follows: calcium, 296-6; sulphur, 180-3; mag- 
nesium, 93-6; sodium, 76-6; oxygen, 36-7. Details of the work 
and improved apparatus will appear elsewhere. A. A. E. 


Semi-optical Lines in the X-Ray Spectra. E. BAck ity, 
M. SrecBaun, and R. THoravs (Phil. Mag., 1925, [vi], 49, 1320).— 
Polemical against Dauvillier and de Broglie (cf. this vol., ii, 458). 

R. A. M. 


Continuous X-Ray Spectrum and Planck's Radiation Law. 
A. Marca (Ann. Physik, 1924, [iv], 75, 711—742).—Mathematical, 
with a discussion of experimental results. The continuous back- 
ground is regarded as a heat radiation emitted by atoms of the 
anticathode which have been strongly heated by collision with 
electrons. A. 8. R. 


Coherence of Superposed X-Radiations. C. G. BarKkwa and 
G. I. Mackenzie (Nature, 1925, 115, 942). 


Broadening of Lines in Arc Spectra and the Stark Effect. 
H. Lowrry (Phil. Mag., 1925, [vi], 49, 1176—1183).—Lines pro- 
duced in are spectra by heavy currents (40 amps.) are affected 
similarly as in the Stark effect, z.e., lines showing the Stark effect 
were broadened in the same sense (Kimura and Nakamura, A., 
1924, ii, 799). Interrupted arc spectra (A., 1922, ii, 176, 410) of 
copper, silver, gold, nickel, and magnesium have been studied. 
The broadening of lines is similar to that observed in the heavy 
current arc spectra, and is such as would be expected from the 
observations on the Stark effect. Duffield (A., 1911, ii, 350) found 
certain broadening effects. He employed heavy currents and the: 
arc had to be struck repeatedly. His results are therefore compatible 
with the present work. R. A. M. 


Experimental Control of Electrically Broadened Spectral 
Lines. M. C. Jonnson (Proc. Physical Soc., 1925, 37, 249— 
258).—The line H, from a discharge in an ordinary type of Pfliicker 
tube was selected for examination, viewed through a micrometer 
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eyepiece attached to a 20-plate echelon and a Hilger constant- 
deviation spectroscope. The effects of inductance, capacity, 
current-density, of rectified and unrectified currents, and of a 
magnetic field were studied. The width was also varied by supply- 
ing additional ions from a heated filament. It is concluded that the 
width of the line depends on the number of charges which surround 
the emitting particle. E. B. L. 


Relative Mobility of Initial Positive Ions in Gas Mixtures 
at Low Pressures. H. B. Wantin (Physical Rev., 1925, [ii], 
25, 630—635).—The initial mobility of ions at low pressures appears 
to be determined chiefly by the mass of the ion rather than by its 
dimensions. Aged ions have lower mobilities and are probably 
clusters. A. A. E. 


Ionisation of Salt Vapours. II. V. Konpratiéev (Z. Physik, 
1925, 32, 585—541; cf. A., 1924, ii, 291)—The vapours of zinc 
chloride and of sodium iodide were bombarded with slow electrons 
from a Wehnelt cathode, the nature of the ions being ascertained 
by determining the magnetic field required to defiect them through 
a certain arc. The chief process in zinc chloride vapour is decom- 
position into ZnCl* and Cl-, which occurs at 12+-1 volts. There 
are also indications of the occurrence in very small quantity among 
the positive ions of ZnCl,+, Zn*, and either Zn++ or Cl*. 
Preliminary results indicate that ionisation of sodium iodide causes 
the formation of Nat, I~, and Nal*. E. B. L. 


Variation of the Energy absorbed by Ionisation in Air 
when Excited by X-Rays of varying Wave-length. L. GREBE 
(Physikal. Z., 1924, 25, 599—601).—Determinations have been 
made of the ratio of the energy of an X-ray beam, after having 
ionised a layer of air, to the intensity of ionisation produced over 
the range 0-397 to 0-166 A. Relative values of the beam energy 
were obtained by observing the thermal effect produced in a lead 
target. The values so obtained are compared with the correspond- 
ing values derived from an equation due to Kiistner (Strahlentherapie, 
1924, 27, 1) in which the total absorption is expressed as a function 
of the frequency and of the scattering effect. The values agree 
at the lower frequencies but diverge considerably at the higher 
ones. Appended is a discussion of the difficulties inherent in tech- 
nique of this type and of the validity of Kiistner’s rs . 

R. W. L. 


Critical Potentials Associated with Excitation of Alkali 
Spark: Spectra. F. L. Monter (U.S. Bur. Standards, Sci. 
Paper 505, 1925, 20, 167—191).—Critical potentials for the produc- 
tion of radiation are found for rubidium vapour at 16 and 
21-6 volts, and less defined potentials at 18, 25-2, and 68 volts. 
The ionisation curve shows a marked increase at 16 volts. Spark 
lines are excited at potentials between 17 and 25 volts. The intensity 
of these lines depends on the current density. The current density 
required to produce spark lines at 25 volts is estimated as 0-01— 
0-02 amp./em.2 With cesium, spark lines are excited with small 
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currents at 21-5 volts, and with large currents near 14 volts. Notice- 
able enhancement of all spark lines occurs at higher voltages, and 
a new spectrum appears above 40 volts. Critical potentials were 
found for potassium vapour at 19 and 23 volts (U.S. Bur. Standards, 
Sci. Paper 425) and increase of ionisation occurred at the higher 
potential. A similar increase is now found at 19 volts, and spark 
lines are excited at this point with high currents, and near 28 volts 
with low currents. Sodium ae gives spark lines near 35 and 
44 volts with large and small currents, respectively. Lithium 
vapour shows a critical potential at 54 volts and_a single spark 
line occurs with large current densities at 2934-15 A. (cf. A., 1924, 
ii, 365). Evidence is adduced for the view that the potentials 
Li 54, Na 35, K 19, Rb 16, and Cs 14 measure the work required 
to remove a single electron from the rare gas shell of the normal 
atom. Each of these values, except that of sodium, is equal within 
experimental error to the ionisation potential of the neighbouring 
rare gas ion. Direct comparison is impossible in the case of sodium, 
since the ionisation potential of neon is unknown. The critical 
potential for low-current spark excitation gives the work necessary 
to remove two electrons by a single collision. The critical potentials 
of potassium and rubidium at 23 and 21-6 volts, respectively, 
apparently measure the work required to remove a second electron 
from an ion, of which the valency electron is already removed. The 
relative intensities of the spectra of cesium excited in the above 
thermionic discharge with different exciting potentials, in the high- 
voltage disruptive discharge (cf. this vol., ii, 4), and in the induc- 
tion ring discharge (Dunoyer, A., 1922, ii, 729), are tabulated, and 
the fact that the two spark spectra of cesium, which have widely 
different excitation potentials, appear in nearly the same relative 
intensity in the thermionic discharge at 80 volts and in the disruptive 
discharge, indicates that the effective discharge in the latter is about 
80 volts. F. G. T. 


Electron Emission of Metals. I. A. BEckErR (Ann. Physik, 
1924, [iv], 75, 781—800).—A general theoretical discussion of the 
subject. Richardson’s work, 6-radiation, and the emission of 
electrons by the action of «-particles are specially dealt a 

A.S. R. 


Behaviour of Hydrogen in the Discharge due to Alternating 
Electric Fields of High Frequency. R. W. Lunt (Phil. Mag., 
1925, [vi], 49, 1238—1249).—The author’s technique (this vol., ii, 579) 
for investigating the chemical effects in gases of alternating electric 
fields of the order of 107 cycles per sec. is applied to the study of the 
ionisation produced in hydrogen at the frequency 1-510’. The 

henomena occurring in an ozoniser or ionisation vessel are analysed 
so that the voltage gradient and the current carried by the ions in 
the gas can be determined. An equation is given showing a con- 
nexion between impressed electric force, conduction current in the 
ionised gas, and the known motions of ions and electrons in hydrogen. 
From this it is possible to arrive at the mean intensity of ionisation 
of hydrogen under any given electrical conditions. This quantity 
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and also the impressed electric force are shown graphically over the 
pressure range 10—50 cm. The concept of equivalent temperature 
—that temperature at which the same density of ionisation would 
be produced by thermal dissociation as that observed in the 
ionisation vessel under any given conditions—is introduced. A 
series of values of this quantity at a series of voltages is expressed 
graphically against varying hydrogen pressure. R. A. M. 


Electron Emission from Oxide-coated Filaments. L. R. 
KotuEr (Physical Rev., 1925, [ii], 25, 671—676).—Since the electron 
emission of platinum-iridium filaments coated with barium and 
strontium oxides is decreased by the presence of oxygen and 
increased by that of argon, hydrogen, carbon monoxide, and carbon 
dioxide, or by positive ion bombardment, the effect is probably due 
to a film of the metal. A. A. E. 


Absorption Coefficient for Slow Electrons in Gases. R. B. 
BropvE (Physical Rev., 1925, [ii], 25, 636—644).—The absorption 
coefficients for electron accelerating voltages of 2—360 for argon, 
helium, methane, nitrogen, and carbon monoxide exhibit maxima 
at 12, 4, 7-5, 18, and 18 volts, respectively ; the curve for hydrogen 
shows no maximum, the coefficient increasing steadily down to 
2 volts. A. A. E. 


Double Impacts by Electrons in Helium. G. GLOCKLER 
(Nature, 1925, 115, 909—910).—Polemical against Dymond (this 
vol., ii, 253). A. A. E. 


Double Impacts by Electrons in Helium. E. G. Dymonp 
(Nature, 1925, 115, 910).—Polemical against Glockler (preceding 
abstract). A. A. E. 


Constancy of Total Photo-current from Sodium with 
Temperature Change 20° to —190°. R.C. Burr (Phil. Mag., 
1925, [vi], 49, 1168—1176).—An evacuated electric bulb of soda- 
glass is immersed in molten sodium nitrate and a potential of 
100 volts is applied between the latter and the lighted filament. 
Sodium is driven through the walls; it evaporates and condenses at 
the top inside the bulb. In order to maintain the sodium surface 
clean, the lamp is attached to a mercury pump with two intermediate 
liquid air-traps. The sodium can be distilled back to the bottom 
of the bulb, so that light from the filament may be incident on the 
sodium surface. The photo-current is then measured at the ordinary 
temperature and at the temperature of liquid air. If the surface 
of sodium is clean, the total photo-current is practically constant 
over this range. If, however, the surface is faintly contaminated, 
the current may vary much more at a low temperature than at the 
ordinary temperature. On the other hand, a surface slightly more 
contaminated by some unknown vapour may be several times less 
sensitive at —190° than at 20°. Ives (A., 1924, ii, 444) found a 
temperature effect on photo-emission from sodium. The effects 
were reproduced by the author by allowing the sodium surface to 
be contaminated. R. A. M. 
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Direction of Emission of Photo-electrons. P. AUGER and 
F. Perrin (Compt. rend., 1925, 180, 1742—1744).—The large 
dispersion of photo-electrons is explained on the basis of three 
assumptions, (2) that the process of emission occurs instantaneously, 
(6) that the electron leaves its orbit tangentially, its kinetic energy 
increasing suddenly by Nv, and (c) that the probability of emission 
for a given electron depends on the intensity of the incident radiation, 
or more precisely, on the square of the amplitude of the field acting 
on the electron. R. A. M. 


Evaluation of the Magnetic Moment of Atoms. N. 
Semenov (Z. Physik, 1924, 30, 151—152).—A criticism of the argu- 
ment adopted by Stern and Gerlach, whose values are shown to be 
in error, in some cases by as much as 100%. R. W. L. 


Paramagnetism of the Rare Earths. B. Cabrera (Anal. Fis. 
Quim., 1925, 23, 151—157; cf. A., 1924, ii, 142; this vol., ii, 173).— 
Data are given for the magneton numbers of the rare-earth metals, 
obtained from measurements, using the sulphates. Except for 
samarium, the values obtained approximate to whole numbers. 
Magneton numbers plotted against atomic numbers give a curve 
showing two maxima (cf. Meyer, this vol., ii, 173). This type of 
curve is not to be expected from the Bohr distribution of electrons 
but might be in agreement with the modified distribution suggested 
by Stoner (this vol., ii, 85). G. W. R. 


Significance of Spectroscopic Magneton Numbers. E. C. 
Stoner (Phil. Mag., 1925, [vi], 49, 1289—1309).—A theoretical 
‘discussion of the Landé-Sommerfeld schemes of co-ordinating 
multiplet structures and Zeeman effect. Electron orbits and cores 
are characterised by magnetic moments which are integral multiples 
of the Bohr unit. The azimuthal quantum number determines the 
magnetic moment of an electron orbit. The maximum term multi- 
plicity is greater by two than the core moment the maximum value 
of which is equal to the number of electrons it contains in uncom- 
pleted groups. Magnetic balancing in pairs of core electrons gives 
rise to lower multiplicities, all odd or all even for odd or even 
numbers of core electrons. The magnetic moments deduced 
spectroscopically agree with those found by Gerlach and Stern. 
The core values are simply related with the ionic moments deduced 
from susceptibility measurements. The question of angular 
moments and the assignment of j7 values are discussed (cf. Pauli, 
this vol., ii, 339). R. A. M. 


Mass-spectra of Chemical Elements. VI. Accelerated 
Anode Rays Continued. F. W. Aston (Phil. Mag., 1925, [vi], 
49, 1191—1201).—Indium is simple with mass number 115. Stron- 
tium is almost entirely 88, 86 occurring to the extent of only 3—4% ; 
the principal constituent is decidedly less than a whole number, 
and the discrepancy between the atomic weight from mass spectra 
and chemical work (87-65) is no longer serious. Barium has a 
principal isotope of 138 slightly less than a whole number; there is 
no isotope below 136 but a minute amount of 136 or 137 may exist ; 
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the chemical atomic weight is low. Lanthanum is simple, 139; 
praseodymium, simple, 141. Neodymium contains 142, 144, 146 
not differing widely in relative amounts, with possibly a little 145. 
Cerium is 140, a whole number; a little 142 also exists. Zirconium 
has 90, 92, 94 (96 doubtful), the relative intensities of which are 
10:2:4:(1); the masses of zirconium isotopes are nearly integral 
with those of bromine, 7.e., less than whole numbers by about 0-1 
unit. Cadmium has six isotopes 114, 112, 110, 113, 111, 116 in 
order of decreasing intensity; the masses appear to be integral 
with iodine (126-9). Cadmium resembles tin in respect of mass 
spectra. Tellurium has three isotopes 126, 128, 130, intensities 
1:2:2; the mean atomic weight should therefore be greater than 
128. Bismuth is a simple element of mass number 209. Silicon 
shows the 28 line strongly with faint lines corresponding with 29 
and 30, so that the accepted atomic weight is probably low. Iron 
has two isotopes 56 and 54, intensities 20:1. Lead is complex, 
but the results are deferred. ‘The elements remaining to be analysed 
are surveyed. Niobium, molybdenum, rhodium, ruthenium, and 
palladium will be very difficult to examine, but tantalum, tungsten, 
osmium, iridium, platinum, hafnium, and the rare earths should 
be less difficult. Gold and thallium will be difficult because of 
the difficulty of eliminating mercury completely. Thorium and 
uranium are the least hopeful because of their high atomic weights. 
A complete list of all the non-radioactive isotopes so far discovered 
is given, as this paper marks the last of the series. Further work will 
be directed towards a more exact comparison of the masses of known 
isotopes rather than to the determination of the masses of the isotopes 
of the elements not yet studied. R. A. M. 


Isotopes of Mercury. F. Stumpr (Z. Physik, 1924, 30, 173— 
174).—A short theoretical criticism of Aston’s theory of isotopes, 
with particular reference to the isotopes of mercury and their relation 
to gold. R. W. L. 


Exact Determination of the Atomic Mass of the Lithium 
Isotope 6. J. L. Costa (Compt. rend., 1925, 180, 1661—1662).— 
By a modification of the method of Aston, the mass of the atom of 
the lithium isotope 6 has been compared with that of helium, 4-000. 
Two separate determinations gave the mass of the lithium atom 6, 
as 6-010 and 6-009, respectively, with a possible error of + 0-002. 

W. H.-R. 


Use of Fused Borax in the Determination of the Atomic 
Weight of Boron. H. V. A. Briscoz, P. L. RoBinson, and 
G. E. SrepHenson (J. Chem. Soc., 1925, 127, 150—162).—Following 
a review of previous determinations of the atomic weight of boron 
by methods which involve the use of fused borax, and give values 
appreciably higher than those obtained by methods involving the 
use of boron halides, a series of experiments is described in detail, 
in which the atomic weight of boron is determined from values 
obtained for the ratio borax glass : silver chloride. The evidence so 
obtained is held to condemn as unsatisfactory all methods involving 
the use of fused borax. R. W. L. 
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Revision of the Atomic Weight of Aluminium. III. 
Analysis of Aluminium Chloride. H. KRrepe“ka and N. 
NrKo.i6é (Chem. Listy, 1925, 19, 158—163; cf. A., 1924, ii, 763).— 
Pure aluminium chloride was obtained by the action of dry chlorine 
on an intimate mixture of carbon and alumina at a red heat. The 
mixture was prepared by precipitation of aluminium hydroxide 
from a solution of the chloride in which finely-divided carbon was 
suspended and subsequent ignition of the precipitate in dry nitrogen. 
The mean of five determinations of the ratio AIC], :3Ag and of 
two determinations of the ratio AICI, : 3AgCl gave 26-971 as the 
atomic weight of aluminium, when 35-458 and 107-880 were taken 
as the atomic weights of chlorine and silver, respectively. 

A 


Copper Oxide and the Atomic Weight of Copper. R. Rurr 
and K. Bonz (Ber., 1925, 58, [B], 852—859).—The recent determin- 
ation of the atomic weight of copper by the authors (A., 1924, ii, 
761) has been rejected by the German Commission on Atomic 
- Weights on the ground that no evidence is adduced to prove that the 
final copper oxide is a well-defined chemical individual free from 
occluded gases. It is shown that copper oxide does not become 
constant in weight when ignited at any temperature between 750° 
and 1020°, losing not only occluded gases, but also a part of the 
chemically combined oxygen. At 750—900°, the oxide becomes 
sufficiently constant in weight in a current of oxygen, but its freedom 
from occluded gases cannot be guaranteed. The composition of 
copper oxide in contact with oxygen at the atmospheric pressure is 
constant at all temperatures below about 800°; above this temper- 
ature, traces of a lower oxide are produced which appear to remain 
dissolved in the cupric oxide, since otherwise the evolution of oxygen 
at a constant temperature would proceed until conversion into the 
lower oxide was complete. Homogeneous cupric oxide can there- 
fore be produced by heating the oxide in a current of air and sub- 
sequently oxygen at 1000° and finally for a protracted period at 
700° in oxygen. Repetition of this procedure with the same speci- 
men of oxide shows that the loss in weight is considerable only 
after the first and second ignitions. Subsequently, the loss 
diminishes rapidly and becomes constant at 0-0008% after the sixth 
ignition; this loss appears to be due to slight volatility of the 
copper oxide. It is therefore considered that the conditions used 
by the authors are such that the final product was well-defined 
cupric oxide and that the value Cu=63-546 is trustworthy. 

H. 


Atomic Weight of Bromine. Inseparability of the Isotopes 
by Fractional Crystallisation. P. L. Rosrnson and H. V. A. 
Briscoz (J. Chem. Soc., 1925, 127, 138—150).—Ammonium bromide 
was subjected to prolonged fractional crystallisation and the atomic 
weight of the bromine in the final head and tail fractions was deter- 
mined by measurement of the ratio Ag: AgBr. The mean values 
of the atomic weight of bromine in these fractions were very approx- 
imately the same, showing that no concentration of one isotope in 
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the mixture had been effected. The mean value obtained was 
79-914-+0-003. A complete description is given of the elaborate 
experimental technique adopted. R. W. L. 


Determination of the Radioactive Content of the Air by 
Streaming. H. Bonaarps (Physikal. Z., 1924, 25, 679—682).— 
Data are given indicating the variation of the conductivity of air. 


R. W. L. 


Decay Constant of Radium Emanation. L. Bastinas (Proc. 
Camb. Phil. Soc., 1925, 22, 562—566).—The decay constant, 4, 
of radium emanation has been determined to be 0-1808 day, or 
the period of half-life to be 3-833 days, with a probable error of 0-2%. 
The method employed was the comparison of two emanation tubes 
of equal activities with a radium standard, the time being noted 
during which the combined activity of the two tubes fell to the 
original value of either taken separately. This gives a direct 
estimate of the half-life (cf. Curie and Chamié, this vol., ii, 8). 

S. B. 


Behaviour of the «-Particles from Radium-F in a Longi- 
tudinal Electric Field. W. Hammer and H. Pycuuan (Physikal. 
Z., 1924, 25, 585—587).—Measurements have been made of the 
variation of the range of the «-particles when accelerated or retarded 
for a portion of their path by a field of the order of 40 kilovolts/em. 
The results are found to agree very well with the formula proposed 
by Geiger (A., 1910, ii, 473). R. W. L. 

Long-range Particles Emitted by Polonium. (Miz.) I. 
Curntre and N. Yamapa (Compt. rend., 1925, 180, 1487—1489; 
ef. this vol., ii, 255).—Previous work is continued, layers of com- 
pressed air, oxygen, and carbon dioxide being substituted for 
metallic screens. The number of long-range particles is roughly 
proportional to the quantity of polonium and independent of the 
metal on which the polonium is deposited. The particles are not all 
of one type and their number decreases rapidly between 4 and 14 cm. 
of equivalent path. With oxygen and carbon dioxide, the number 
of long-range particles is roughly 10 per 107 «-particles. In air, 
they are about three times as numerous and their maximum range 
is about 16 cm. The possible nature of the particles is —" 

J.8.C. 


Quantitative Optical Method for Differentiating between 
a- and H-Particles. E. Kara-Micuaiova (Physikal. Z., 1924, 
25, 595—596).—The method is based on the variation of relative 
brightness of fluorescence produced by the rays on a zine sulphide 
screen when examined several mm. from the end of the path. This 


characteristic serves to differentiate the two types of radiation. 
R. W. L. 


Retrograde H-Particles from Disintegrating Atoms. G. 
Kirscu (Physikal. Z., 1925, 26, 379—380).—The experiments of 
Rutherford and Chadwick (A., 1922, ii, 682) do not afford any 
conclusive proof of the existence of backward-moving — 

J. 
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Direct Determination of Distribution of Intensity in the 
Natural 6-Ray Spectrum of Radium-B and -C. L. F. Curtiss 
(Proc. Camb. Phil. Soc., 1925, 22, 597—600).—A preliminary account 
of experiments on the intensity of the continuous background in the 
8-ray spectrum of radium-B and -C, designed to decide whether its 
appearance is due to secondary effects, or whether it originates 
within the disintegrating atoms. The spectrum was resolved 
magnetically, and the intensity of the rays of different velocities 
determined by direct measurement of their charge with a Compton 
electrometer. The results so far obtained indicate that bare sources 
have a weaker continuous spectrum than thin-walled — 
tubes. 


Magnetic Spectrum of High-velocity $-Particles from 
Radium-B+C. J. D’EsprIne (Compt. rend., 1925, 180, 1403— 
1405; cf. A., 1913, ii, 270, 899; 1914, ii, 607; 1924, ii, 447; this 
vol., ii, 85).—The existence of swift @-particles from radium-C is 
confirmed. Two particles are found for which Hp=9960 and 
10,700, respectively. A band of high-velocity particles has also 
been observed between the values Hp= 15,000 and 27,000. Although 
feeble, this band has been measured with different magnetic fields, 
and it consists of several groups of particles which traverse thin 
screens of aluminium easily. A table is given showing several of 
the principal groups of $-particles from radium-B and -C. The 
values agree with those of Ellis and Skinner (A., 1924, ii, 85, 137). 

. A. M. 


Absorption of §-Rays by Matter. G. FouRNIER (Compt. rend., 
1925, 180, 1490—1492; cf. this vol., ii, 176).—The coefficients of 
absorption of $-rays for elements of which the atomic numbers do 
not exceed 50 are represented in a satisfactory manner by the linear 
equation previously reported. Experiments with elements possess- 
ing higher atomic numbers show that the absorption is complicated 
by the production of a secondary radiation. On the assumption 
that the absorption coefficients of the primary radiation are calcul- 
able from the linear formula, the values of the absorption coefficients 
of the secondary radiation for platinum, gold, thallium, and lead 
are calculated. These latter coefficients are much smaller than the 
former and the secondary radiation is held to be electromagnetic 
in nature. J.8.C. 


Characteristic y-Ray Spectra and their Photo-electric 
Effect. J. Turpaup (J. Phys. Radium, 1925, [vi], 6, 82—98). 
—A résumé of previous papers (cf. A., 1924, ii, 515, 717; this vol., 
ii, 10, 85, 176, 257). ¥. G. TF. 


Heating Effect of y-Rays from Radium-B and Radium-c. 
C. D. Ettis and W. A. Wooster (Proc. Camb. Phil. Soc., 1925, 22, 
595—596).—A method has been devised for the determination of 
the heating effect of y-rays in presence of «a-rays by measuring the 
difference in rise of temperature of aluminium and lead blocks 
exposed to the rays. The «-rays produce the same heating effect 
in each metal, being completely absorbed, whilst the y-rays heat 


= © 


crc @ WwW 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 623 


the lead more than the aluminium, owing to the higher absorption 
coefficient of the former metal. The account is preliminary. 
S. 


Method of Analysis by Absorption of Radioactive Radi- 
ations. (Mme.)J.S. Latrs&s (Compt. rend., 1925, 180, 1400—1402). 
—A general method of analysis is described applicable to all kinds of 
complex radiation. Details of technique are given and the analysis 
shows that with every group of primary y-rays a definite group of 
secondary (-particles is found to correspond. This is held to justify 
certain theoretical calculations based on the intensity of the 
secondary radiation. R. A. M. 


Disintegration of Atoms. H. Prerrersson and G. 
(Physikal. Z., 1924, 25, 588—595).—A general review of present 
data with a discussion of the interpretations of the Cambridge and 
other schools. R. W. L. 


Structure of Barium. H. Coitzins (Chem. News, 1925, 130, 
307—310).—From consideration of data based on the laws of relative 
volume and of heat of formation, the structure of the barium atom 
is deduced as CaTig. A. R. P. 


Properties of Chemical Compounds and Atomic Structure. 
K. Fasans (Physikal. Z., 1924, 25, 596—597).—The properties of 
chemical compounds are discussed in terms of polar and non-polar 
compounds of the Bohr atom. R. W. L. 


Application of the Correspondence Principle to the Theory 
of Line-intensities in Band Spectra. R. H. Fow ier (Phil. 
Mag., 1925, [vi], 49, 1272—1288).—Theoretical. A general sum- 
mary with considerable extensions. R. A. M. 


Electrical Conductivity of an Element and its Place in the 
Periodic System. Z. A. Epstein (Z. Physik, 1925, 32, 620— 
638)—The electrical conductivities of metals are compared at 
temperatures which are the same fraction of their boiling points 
(absolute). These values multiplied by the cube root of the atomic 
volume, xV1%, when plotted against atomic numbers, show a 
regular decrease in each group from the maxima of the first members 
of the group. The point of view adopted is that of the mean inter- 
atomic conductivity, defined as the number of electrons transferred 
in unit time from atom to atom under a potential difference of 1 volt 
per atomic distance. An empirical relationship is shown to exist 
between the values for x V1 and the distribution of electrons accord- 
ing to Bohr’s theory. E. B. L. 


Periodic Classification of the Elements and the Electrical 
Constitution of Atoms and of Valency. G. Oppo (Gazzetta, 
1925, 55, 149—174).—Various modifications are made in the table 
of the elements previously published (A., 1921, ii, 102), and con- 
clusions are reached concerning the regions and structural conditions 
governing the ability of an element to combine with another. A 
ready electronic interpretation of the notion of valency is also 
derived. a. P. 
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Electron and Light-quantum from the Experimental 
Point of View. R. A. Mimiikan (Z. physikal. Chem., 1925, 116, 
65—80).—A translation of a Nobel Lecture, delivered at Stockholm 
on May 23rd, 1924. L. F. G. 


Spectroscopy and Bohr’s Theory of Atomic Structure. 
P. D. Foots (J. Franklin Inst., 1924, 198, 344—363; 517—540).— 
A concise account of recent developments of the Bohr theory. 


Distribution of Transition Probabilities in the Atoms of 
Alkali Metals. H. Barrets (Z. Physik, 1925, 32, 415—438).— 
In the majority of cases the probability of transition from one energy 
state to another cannot be ascertained from measurements of the 
intensity of the lines, as these lie in the infra-red. They can be 
deduced mathematically from considerations based on the conception 
of a central electric field, and from them the mean life of the Bohr 
states can be calculated from the quantum numbers. The case for 
sodium is worked out and that of the other alkali metals will be 
similar. E. B. L. 


World-Geometrical Properties Indicated by Quantised 
World-lines of the Electron in the Hydrogen Atom. E. 
REICHENBACHER (Z. Physik, 1925, 32, 505—517).—From a consider- 
ation of the relativity geometry of the quantised electron orbits 
in the hydrogen atom, it is deduced that the electron is character- 
ised by a fundamental “ proper time,” h/m yc? (h=Planck’s con- 
stant, m,=mass of electron at rest, c= velocity of light); at the end 
of this time, or some multiple of it, the electron must return to its 
original condition or emit radiation. E. B. L. 


Quantum Theory of the Ideal Gas. A. EINSTEIN (Sitzungsber. 
Preuss. Akad. Wiss. Berlin, 1925, 18—25).—Mathematical (cf. 
ibid., 1924, 261). From a consideration of the dimensions of the 
variables of a gaseous system, and of its behaviour under adiabatic 
compression, or in a conservative force field, the evaluation of the 
equation of state for an ideal gas is shown to reduce to the determin- 
ation of a universal function of a single variable. i A 


Quantum Radiation. A. LopcE (Nature, 1925, 115, 838). 


Calculation of Atomic Radii from Magnetic Susceptibility. 
B. Casrera (Anal. Fis. Quim., 1925, 23, 172—180).—The mean 
radius of the electronic orbits of an atom may be calculated, using 
a well-known theorem of Larmor, from the magnetic susceptibility 
without making any assumptions as to the structure of the atom. 
If the Bohr structure of the atom be assumed, then the radii of the 
orbits of the superficial electrons may be deduced. The atomic 
radii of the elements of the helium group, thus calculated, are 
approximately half of those calculated from the kinetic theory, 
which was to be expected if the Bohr structure be assumed. The 
results obtained for sulphur, chlorine, argon, potassium, and calcium 
are in good agreement with those obtained by Grimm Ae 1922, 
ii, 127) Sides the theory of crystalline lattices. G. W. R. 
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Bands in the Secondary Spectrum of Hydrogen. G. H. 
Dirck (Proc. K. Akad. Wetensch. Amsterdam, 1924, 2'7, 490—500). 
—Extensions of the Fulcher bands in the secondary hydrogen 
spectrum are described. Three groups of bands, one in the red, 
one in the green, and one in the blue region, have been found. The 
zero and positive branches have been identified, and the negative 
branch may also be present. S. B. 


Structure of the Second Positive Group in the Band 
Spectrum of Nitrogen. P. Linpav (Z. Physik, 1924, 30, 187— 
199).—By generalising an analysis of such bands advanced pre- 
viously (A., 1924, ii, 711) to include an analysis due to Hulthén and 
Johansson (Z. Physik, 1924, 26, 308), a new series formula is 
developed which leads to the conclusion that the differences between 
the wave-numbers of any two corresponding lines of the bands 
3536, 3805 and 3755, 4059 are identical. Complete tables are given 
showing that the lines of the above bands may be arranged according 
to the above-mentioned series formula. R. W. L. 


Emission Band Spectra of Aromatic Compounds. II. 
Their Origin. J. K. Marsg (Phil. Mag., 1925, [vi], 49, 1206— 
1216; cf. this vol., ii, 470).—Tesla luminescence spectra are capable - 
of interpretation in terms of a theory which makes use of the con- 
clusions of Baly (A., 1914, ii, 318; 1915, ii, 440, 499) and of Henri 
(A., 1922, ii, 331, 679). Tesla bands confirm the measurements of 
absorption and fluorescence bands, by which it has been proved that 
the frequency differences between successive bands are often equal 
to the absolute frequency of a band in the infra-red. The recurrence 
of overtones must be supplemented by an explanation of the appear- 
ance of more than one constant frequency difference in the spectra. 
The author considers in detail the results with benzene. The vapour 
absorption spectrum shows band intervals of 159 and 921-4 (1/A). 
The emission spectrum exhibits intervals of 159 and 987. Henri 
has shown that the absorption spectrum of benzene vapour can 
be expressed by four equations of the type : 

v=A—B-+na—(pb-+ p*b’)+ «(m?—4q?), 
where A—B is the contribution made by the quantification of an 
electronic energy change, na—(pb-+-p*b’) results from the quanti- 
fication of atomic vibrations and «(m?—g*) from quantified rotations, 
n and p are integers. 

The author selects one of Henri’s equations [the others have 
(A—B) varying from the one chosen]: v=37494+-921-4n—159(p+ 
2p"), and rewrites it v=37494+6n x 159(1—0-0358) — 159-2p(1+ 
0-01257p). All the fluorescence bands fit the equation: 
v=37494—6n 159(1+-0-0358) —159-2p(1+-0-01257p). Thus the 
benzene bands are overtones of 159. The infra-red spectrum 
of ethylene consists of overtones of a band at 1/A=476 (three times 
159) and of a band at 3049 (three times the great benzene band at 
9-8u or 1020). Accepting 159 and 1020 as the basic benzene fre- 
quencies, then 0-5(1020-+-6 x 159)=987 or 33 and 6x 159—33= 
921. Thus the main features of the benzene spectra depend on 
1020 and 159. The smaller frequency is due to the C:C linking, and 


4 
fal 
6, 
lm 
e. 
of 
By 
he | 
be | 
on 
hr 
or 
be 
E. 
ts 
n- 4 
id 
ts 
1e 
ic 
1€ 
n 
y 
i 
e 
ic 
e 
e 
n | 


ii. 626 ABSTRACTS OF CHEMICAL PAPERS. 


the larger differs but slightly from ordinary vibration common to 
all compounds with CH groups. Since this band recurs in the 
aliphatic substituted benzenes and the ultra-violet interval is a 
fraction smaller than 3, it is argued that the infra-red band is 
itself an overtone of a band in the far infra-red. It is shown that 
all the infra-red bands of benzene are integral multiples of 128-25. 
Meyer and Bronk have analysed the 3-25u band (A., 1924, ii, 804) 
and the sub-groups are 42-7 and 84-9 apart. This suggests that 42-7, 
84-9/2, 128°25/3 is a constant corresponding with rotation of CH 
groups. It is suggested that the blue Tesla luminescence is due to 
C:0 groups, as is also the 5-8 » band. R. A. M. 


Anomalies of Intensity in Band Spectra. R. MEcKE 
(Physikal. Z., 1924, 25, 597—599).—Theoretical. The subject is 
discussed from the point of view of the correspondence principle. 
Special reference is made to the cyanogen bands. R. W. L. 


Intensities in Band Spectra. G. H. Dieke (Nature, 1925, 
115, 875).—A summary is given of the application to the lines of a 
band of the rules of Burger and Dorgelo (Z. Physik, 1924, 23, 258). 

A. A. E. 


Structure and Distribution of Band Spectra. H. Dks- 
LANDRES (Compt. rend., 1925, 180, 1454—1460; cf. A., 1919, ii, 
486; 1920, ii, 69).—The frequencies of the bands in the infra-red 
absorption spectra of oxygen, carbon monoxide, hydrogen cyanide, 
ammonia, water vapour, and methane are represented by the 
expression K=gqd,/rs, where gq and r are whole numbers, s is the 
number of atoms in the molecule, and d, the fundamental frequency 
1062-5. J. 8. C. 


Band Spectra of Crystals and Complex Gases. H. KAnLER 
(Proc. Nat. Acad. Sci., 1925, 11, 266—269).—The complete spectrum 
of uranyl] salt crystals contains a high-frequency absorption branch 
and a low-frequency emission branch, the full spectrum being capable 
of expression by means of an equation of the band spectral type. 
The similarity to the absorption spectra of complex gases is shown 
by reference to Henri’s data for the ultra-violet absorption of 
benzene. E. B. L. 


Influence of Temperature on the Ultra-violet Absorption 
Bands of Oxygen. Short-wave Iodine Spectrum. C. Ficut- 
BAUER and E. Hoitm (Physikal. Z., 1925, 26, 345—349).—The 
absorption bands of oxygen have been examined, at temperatures 
from 400° to 1050°, in the region between the wave-lengths 2000 and 
2200 A. With increasing temperature, the bands become more 
intense, and extend towards the region of longer wave-length. This 
behaviour is attributed to the increase in oscillation energy of the 
atom, and is probably connected with the increase of specific heat 
of gases with rise of temperature. The sensitiveness to temperature 
does not appear to depend on impurities in the gas. The edges of 
the absorption bands at the ordinary temperature have also been 
measured up to 1830-6 A. Comparison of the initial frequencies 
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with the final frequencies at different temperatures indicates that 
electron emission causes a considerable loosening of the bands 
between two oxygen atoms, and this results, not only in a large 
reduction of the fundamental frequency in the final state, but also 
in a large increase of the moment of inertia. 

The line spectrum of iodine, produced under conditions practically 
equivalent to a spark discharge, has been examined between 2016-5 
and 1830-5 A. M. S. B. 


Infra-red Absorption Spectra of Aldehydes and Ketones. 
J. Lecomte (Compt. rend., 1925, 180, 1481—1482).—The infra-red 
absorption spectra of aldehydes are not identical with those of the 
isomeric ketones and the position of the band characteristic of the 
carbonyl group is not the same for aromatic as for aliphatic com- 
pounds. The positions of the absorption bands in the infra-red 
region of 8 aliphatic and 2 aromatic aldehydes and of 9 aliphatic 
and 6 aromatic ketones are recorded. J. 8. C. 


Absorption Spectra of Various Aldehydes and Ketones 
and Some of their Derived Compounds. J. E. Purvis (J. 
Chem. Soc., 1925, 127, 9—14).—A method previously described 
(T., 1912, 101, 1810) has been adopted in this work. The following 
substances show no selective absorption in solution : formaldehyde 
in water, paraldehyde, trithioformaldehyde, trithioacetaldehyde, 
8-trithiobenzaldehyde, methylal, and acetalin alcohol. «-Diphenyl- 
glyoxime shows a weak band at 2380 A. Curves are given showing 
the relative absorptive powers of the following substances : benzyl- 
ideneacetone, benzylideneacetoxime, benzylidenedeoxybenzoin, 
benzylideneacetophenone, and cinnamylidenecamphor. The results 
are construed to support a theory of the influence of aldehydic and 
ketonic groups on the colour of substances. R. W. L. 


Absorptive Power of Liquids and their Vapours for Infra- 
red Radiation of Wave-length less than 3. T. DREIScCH 
(Z. Physik, 1924, 30, 200—216; cf. this vol., ii, 178).—Tables are 
given of the data obtained by the author and other workers for 


water, benzene, and chloroform over the range 0-85 to 3 p. 
R. W. L. 


Explosion of Acetylene and Nitrogen. IV. Spectra of 
Explosions of Gases containing Hydrogen, Carbon, Nitrogen, 
and Oxygen. W. E. Garner and S. W. Saunpers (J. Chem. 
Soc., 1925, 127, 77—82).—Complete details are given of the method 
adopted to determine the spectra emitted when mixtures of acetylene, 
nitrogen, and oxygen are exploded. The results from mixtures of 
oxygen and acetylene and from mixtures of oxygen, nitrogen, and 
acetylene are held to show that the cyanogen spectrum is due to 
both carbon and nitrogen. R. W. L. 


Atmospheric Ozone as Absorbing Material for Radiations. 
C. Fasry (J. Math. Physics, 1925, 4, 1—20).—The emission spectra 
of the sun and stars, as observed from the surface of the earth, cease 
abruptly at about 2900 A. The uniformity of the wave-length 
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limit shows that it is determined by atmospheric absorption. Hartley 
first suggested that the absorbing agent is ozone. Using the photo- 
graphic method for ultra-violet spectrophotometry, the author has 
determined the absorption coefficients of the atmosphere for different 
wave-lengths in the range 2922—3143 A. To obtain such measure. 
ments, it is necessary to vary the thickness of the absorbing layer 
and this was achieved by making observations with the sun at vary- 
ing heights above the horizon. A comparison of the results with the 
absorption coefficients of ozone confirmed the hypothesis that the 
limit of the solar spectrum is due to the absorption band of this gas, 
The greatest part of the atmospheric ozone probably lies in a very 
high and inaccessible region. As the absorption coefficient of ozone 
is small below 2200 A., a reappearance of the solar spectrum at these 
wave-lengths would seem not impossible, but attempts to observe 
it with a system of spectrographs, designed to eliminate scattered 
light of longer wave-lengths, were unsuccessful. The absorption in 
this region may be due to ordinary oxygen. The absorption bands 
of ozone in the spectral region 3300 A. can also be detected when the 
sun is very near the horizon. S. B. 


Equilibrium of the Calcium Chromosphere. E. A. MILNE 
(Month. Not. Roy. Astr. Soc., 1924, 85, 111—141).—A full solution 
is obtained of the problem of the equilibrium under radiation pressure 
of an atmosphere consisting of atoms supposed to possess only two 
stationary states—the normal and one excited state. This special 
case of the general problem of equilibrium corresponds fairly with 
an atmosphere absorbing spectral lines derived from the normal 
state of the atom, such as the principal series of Na, Ca, Cat, etc. 
The law of density deduced for an atmosphere fully supported by 
radiation pressure is that the density at any point is inversely 
proportional to the square of the height of the point above a certain 
fixed level. For an atmosphere only partly so supported, the law 
: quite different, and the density decreases exponentially with 

eight. 

The least departure from exact balance between radiation 
pressure and gravity at great heights should cause an overwhelming 
concentration of the atmosphere into the lowest levels. This is in 
agreement with the great variations observed in the height of the 
calcium chromosphere. It is concluded that the high level calcium 
chromosphere of the sun must be fully supported by radiation 
pressure. The investigation confirms the author’s previous estimate 
of the life of an excited atom deduced from solar data. S. B. 


Polarisation of Sodium Resonance Radiation in Magnetic 
Fields. A. Extett (J. Opt. Soc. Amer., 1925, 10, 427—437).— 
The polarisation of D-line resonance radiation with various orient- 
ations of the impressed magnetic field has been determined under 
conditions which eliminate the depolarising action of high vapour 
pressure. The results are not in quantitative agreement with any 
current theory. It has also been shown that a magnetic field pro- 
duces a rotation of the plane of polarisation in resonance radiation, 
and that this rotation is due to the Larmor precession of the excited 
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atoms. The value of rt for the 2p, orbit of sodium, calculated from 
the rotation, is 1-35 x 10° sec. S. B. 


Polarisation of Resonance Radiation in Weak Magnetic 
Fields. G. Breit (J. Opt. Soc. Amer., 1925, 10, 439—452; cf. 
A., 1924, ii, 441).—A theoretical discussion of the recent experimental 
results on this subject (cf. preceding abstract). 


Extinction of Resonance Fluorescence of Mercury. H. A. 
Stuart (Z. Physik, 1925, 32, 262—272).—Light from a quartz 
mercury-vapour lamp was concentrated on a bulb containing 
mercury vapour. The resonance light produced was focussed on a 
second bulb containing mercury vapour and the light emitted from 
this second bulb was photographed, and the decrease in its intensity 
measured when gases were present at various pressures. The 
results are regarded as indicating that the radius of the mercury 
atom in the excited state is about three times as great as that of the 
normal atom. Collision with molecules of oxygen, hydrogen, and 
carbon monoxide transform the energy of the excited mercury 
atom into heat; with carbon dioxide, only 20°, of the collisions, 
and with helium only 0-03°%, are of this type. E. B. L. 


Polarised Fluorescence and Phosphorescence of Solutions 
of Dyes. IV. W. L. Lewscntn (Z. Physik, 1925, 32, 307— 
326).—Fluorescent light excited by polarised light is itself partly 
polarised, the extent up to a limit depending on the viscosity of the 
solvent. Increase of concentration or of temperature decreases the 
polarisation. An explanation of these facts is sought by regarding 
the source of the radiation as a di-pole the axis of which is rotated 
during the life period of the excited state. The angle of rotation 
corresponding with the degree of polarisation is calculated from the 
theory of the Brownian movement. E. B. L. 


Fluorescence and Chemical Change. D. N. CHAKRAVARTI 
and N. R. Duar (Z. anorg. Chem., 1925, 142, 299—328).—Eosin 
and other fluorescing substances are oxidised by air or reduced by 
suitable substances (sucrose etc.), both reactions being highly 
catalysed by light and yielding products which do not fluoresce. 
Thus, in general, experiments on fluorescence cause destruction of 
the eosin, but the chemical change is not directly connected with the 
phenomenon of fluorescence as assumed by Perrin (cf. Weigert, 
A., 1922, ii, 681). L. J. H. 


Influence of Magnetic Fields on the Polarisation of Reson- 
ance Fluorescence. W. HANnLE (Z. Physik, 1924, 30, 93—105). 
—An investigation of the effects of magnetic fields of the order of 
1 to 100 gauss on the resonance fluorescence of mercury vapour 
indicates that not merely does the field tend to depolarise the 
resonance fluorescence excited by plane polarised light, but it also 
rotates the plane of polarisation ; the results also lead to values for 
the life of an excited atom in good agreement with those of other 
workers. It is shown that the effect observed is other than the 
Faraday effect. The phenomena are discussed at length with 
reference to the quantum theory. R. W. L. 
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Chemiluminescence and Heteropolar Combination. A. 
PETRIKALN (Z. Physik, 1925, 32, 569—574).—The decomposition 
of the iodide of Millon’s base is shown to be an endothermic reaction; 
above 350°, the decomposition is accompanied by the emission of 
light, the spectrum exhibiting the bands of mercuric iodide and the 
mercury lines 4047, 4359, 5461 A.; with a specially made spectro. 
graph the line 2537 was obtained. It is concluded that the electron 
holding the mercury and nitrogen atoms together belongs to the 
2s orbit. E. B. L. 


Tesla-luminescence Spectra. V. Polynuclear MHydro- 
carbons. W. H. MoVioxer, J. K. Mars, and A. W. Stewart 
(J. Chem. Soc., 1925, 127, 999—1006; cf. A., 1924, ii, 712; this vol., 
ii, 12).—The emission spectra of seventeen polynuclear substances 
are described and the following conclusions are reached : the attach- 
ment of a phenyl group directly to one point of the benzene ring 
decreases the intensity of emission, 7.e., it decreases the amplitude 
of vibrations; when methylene groups are inserted between the 
nuclei, the amplitude of vibration is less affected and there is an 
increase in the length of the spectrum, mainly towards the red end; 
the spectrum is faint when the nuclei are separate and becomes more 
intense as the rings are fused into a connected structure; there is a 
simultaneous shift of the spectrum towards the red and an increase 
in the number of bands; introduction of the phenyl nucleus and of 
alkyl radicals into fused ring compounds appears to shorten the 
spectrum; Tesla-luminescence does not appear to be related to the 
length of the conjugated chain. F. G. 8. 


Luminescence of Solid Nitrogen and the Auroral 
Spectrum. L. Vecarp (Nature, 1925, 115, 837—838; cf. 
McLennan, this vol., ii, 88).—Polemical, and a claim for priority 
in the observation of the three maxima of the band N,. at 


Ultra-violet Radiations and Antirachitic Substances. J. C. 
Drummonpd and T. A. WessTeER (Nature, 1925, 115, 837).—Kugel- 
mass and McQuarrie’s observation (Science, 1924, 60, 274) of the 
production of ultra-violet light when antirachitic substances undergo 
autoxidation could not be confirmed. The photographic fogging 
obtained by these authors was probably due to the known phos- 
phorescence of fused silica. A. A. E. 


Kinetic Theory of Metallic Conduction. E. L. Daviss and 
G. H. Livens (Proc. Camb. Phil. Soc., 1925, 22, 555—561).—It is 
shown that the kinetic theory of metallic conduction leads to 
formule for conductivity coefficients which are consistent with 
experimental data. S. B. 


Dielectric Constants of Liquid and Solid Hydrogen. M. 
Wo trke and H. K. Onnus (Proc. K. Akad. Wetensch. Amsterdam, 
1924, 27, 627—630).—The dielectric constant of liquid hydrogen at 
its boiling point under atmospheric pressure has the value 1-225 


ets: 
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0:001. The constant increases with falling temperature to the 
neighbourhood of the melting point, where it reaches its highest 
value, after which it decreases in solid hydrogen on further decrease 
of temperature. S. B. 


Dielectric Constants of Liquid Hydrogen and Liquid 
Oxygen. G. Breit and H. K. Onnzs (Proc. K. Akad. Wetensch. 
Amsterdam, 1924, 27, 617—620).—The dielectric constants of 
liquefied hydrogen and oxygen have been determined by the high- 
frequency oscillation method. The value for liquid hydrogen at 
20° Abs. is given as 1-21, and for liquid oxygen at 70° Abs. as 1-50. 
The measurements, although of a preliminary character, indicate 
that the temperature variation of the dielectric constant is satis- 
factorily given by the Clausius—Mosotti expression. S. B. 


Dielectric Constant of Liquid Helium. M. Wo.LrKke and 
H. K. Onnes (Proc. K. Akad. Wetensch. Amsterdam, 1924, 27, 621— 
626).—The dielectric constant of liquid helium has been determined 
at its b. p. under 765 mm. pressure. The high-frequency oscillation 
method was used. The value determined is 1-048-+0-001, the 
temperature being 4:2° Abs. S. B. 


‘Measurement of the Dielectric Constants of Liquids. 
H. Harris (J. Chem. Soc., 1925, 127, 1049—1069).—The determin- 
ation of dielectric constants of liquids by alternating current bridge 
methods is discussed. The method employed by Nernst (A., 1894, 
ii, 437) and by Turner (A., 1901, ii, 53) is criticised. In the present 
determinations, a Schering and Semm’s bridge is employed, a valve 
generator replaces the Nernst interrupter, and two non-reactive 
1000-ohm coils the liquid resistances used by Nernst for the ratio 
arms. Details of the experimental and of the standard condensers 
are given and the method of correction for the earth capacities of 
the bridge and leads, the parallel resistance, and of the fibre end 
pieces of the experimental condenser, is outlined. The true dielectric 
constants of the following carefully purified liquids have been 
accurately measured at 25°-++0-01°: benzene 2-2482+-0-0003 and 
2:2488+0-0005; carbon tetrachloride 2-219--0-002; chloroform 
4-6417+-0-001; ethylene dichloride 10-131--0-001; o-nitrotoluene 
26-066-+-0-005 ; nitrobenzene 34-093--0-007. F. G. 


Dielectric Constants of Good Conductors. R. Firru 
(Physikal. Z., 1924, 25, 676--679).—The method employed is to 
determine the torque on an ellipsoid, containing the fluid conductor, 
when suspended in an alternating electrical field of frequency 50. 
From the value obtained for this torque, classical electromagnetic 
theory leads to values of the dielectric constant if the conductivity 
be known. The values obtained for aqueous sucrose solutions 
over the range of concentration 20—60°, are in agreement with 
those obtained by Drude when using a frequency corresponding with 
a wave-length of 70cm. Results are also given for aqueous solutions 
of sodium chloride over the concentration range 0-0—0-1%. The 
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values obtained are not independent of the field strength, but 
diminish as the field diminishes. R. W. L. 


Calculation of Refractive Indices by the Logarithmic 
Rule of Mixtures. K. LicHTENECKER (Physikal. Z., 1925, 26, 
297—302).—In previous papers (ibid., 1924, 25, 169, 666) it has 
been shown that the resistance of alloys and the dielectric constants 
of non-conducting binary mixtures are linear functions of their 
volume composition. The same rule has now been found to govern 
accurately the refractive indices of binary mixtures of liquids, in 
the absence of volume changes on mixing. The refractive indices 
of carbon disulphide—methylal mixtures are cited as an example, and 
the rule also holds for pyridine-water mixtures, when allowance is 
made for the volume contraction. The deviations from the rule 
may be used for the indirect measurement of volume changes on 
mixing liquids. S. B. 

Rotatory Dispersive Power of Organic Compounds. XIV. 
Simple Dispersion in 1-Methylcyclohexylidene-4-acetic Acid. 
E. M. Ricwarps and T. M. Lowry (J. Chem. Soc., 1925, 127, 238— 
240).—Data are given for the dispersion-ratios «/a;4,, over the range 
6708 to 4072 A. It has been found that the values obtained can be 
calculated by neglecting all terms in Drude’s equation but the first 
and by assuming an absorption maximum at 2364. Despite the 
evidence, which indicates that the acid has no such characteristic 
frequency, the authors think that the dispersion of the acid is as 
simple in essence as their abbreviated form of Drude’s equation 
would indicate. R. W. L. 


Dynamic Isomerism. XVII. Mutarotation of Aluminium 
Benzoyleamphor. I. J. FauLKNER and T. M. Lowry (J. Chem. 
Soc., 1925, 127, 1080—1085; cf. Burgess and Lowry, this vol., i, 
46).—Aluminium benzoylcamphor, (CyzH90,),Al, m. p. 227—228°, 
has been prepared by the method used for the preparation of beryl- 
lium benzoyleamphor (Burgess and Lowry, loc. cit.), and, like 
the beryllium compound, it shows mutarotation although containing 
no mobile hydrogen atom. The mutarotation is reversible and has 
been observed in benzene, ethylene bromide, acetone, and chloro- 
form. In ethylene bromide, the change extends over about a week, 
and in acetone and in chloroform it takes place in a few minutes. 
The fact that the mutarotation in chloroform is in the opposite 
direction to that in the other solvents used suggests the formation 
of a compound with the chloroform of higher rotatory power. The 
velocity of mutarotation in benzene, unlike that of the beryllium 
compound in this solvent when pyridine is present as catalyst, does 
not obey the unimolecular law, but is approximately proportional 
to the cube of the concentration, although the termolecular coefficients 
vary appreciably during the change. The course of the reaction in 
ethylene bromide after the first half-hour also conforms roughly to 
the termolecular law. It is suggested that the result may perhaps 
be associated with the necessity for inverting the points of attach- 
ment of three chelate groups in order to reverse the optical activity 
of the aluminium. F. G. S. 
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Optical Rotation and Atomic Dimension. IV. D. dH. 
Brauns (J. Amer. Chem. Soc., 1925, 47, 1281—1284; cf. A., 1924, 
i, 837).—The specific rotations of chloro-, bromo-, and iodo-tetra- 
acetylglucose and of chloro- and bromo-triacetylxylose have been 
redetermined. The new values show a much closer agreement between 
the ratio of the difference in specific rotation, Cl-F, Br-Cl, and 
I-Br, and the ratio of the differences of atomic diameter as recorded 


by Bragg. J. 8. C. 


Optical Rotation and Atomic Dimension. V. D. H. 
Brauns (J. Amer. Chem. Soc., 1925, 47, 1285—1298; cf. preceding 
abstract).—Two classes of asymmetric compounds containing 
substituted halogen atoms are recognised : (a@) compounds in which 
the halogens are directly attached to the asymmetric carbon atom, 
(b) compounds in which the halogens modify an asymmetric group 
attached to the asymmetric carbon atom. In the latter case, the 
molecular rotation differences are proportional to the differences in 
atomic diameter recorded by Bragg. The specific rotations of 
halogen derivatives of salicin and their penta-acetates have been 
measured and the methods of preparation and properties of «-fluoro-, 
chloro-, and bromo-acetyltetra-acetylglucose are given. J. 8S. C. 


Thermochemical Investigations on the Constitution of 
Acids in Solution. D. D. Karve (J. Indian Chem. Soc., 1925, 
1, 247—262).—Further data in support of the Hantzsch theory of 
pseudo acids and ionogenic condition (cf. A., 1918, ii, 4; 1923, ii, 
475) are obtained by an investigation of the heats of solution of 
hydrogen halides, sulphuric, nitric, formic, acetic, and trichloroacetic 
acids in aqueous and non-aqueous solvents. In the dissolution of 
an acid, purely physical phenomena all result in the absorption of 
heat, and the positive heats of solution are therefore due to com- 
bination between the acids and the solvents to form solvates which 
are either true or pseudo-oxonium hydrates of types (1) R-CO,H,H,O 
or (2) R:CO,H...OR,. The heats of solution of the above- 
mentioned acids in a large number of organic solvents are determined 
and discussed in relation to the Hantzsch theory, the main conclu- 
sions being as follows : with sulphuric acid, solvate formation of true 
oxonium salts of the type H,SO,,HOR, (R=H or alkyl) occurs with 
much evolution of heat, whilst the relatively small heat of solution 
in ethyl sulphate and nitrobenzene denotes a very small tendency 
towards salt formation; hydrogen halides form oxonium salts and 
etherates of which only the hydrogen chloride compound can be 
isolated (cf. Steele, McIntosh, and Archibald, Z. physikal. Chem., 
1909, 55, 152); the heat of solution of nitric acid in alcohol or ether 
is a measure of the heat of formation of the pseudo salt, whilst the 
smaller heats of solution in water, where the true hydroxonium salt 
is present, denote that transformation from the pseudo acid to the true 
acid is endothermic; with formic acid, the heat of solution in water 
is too small to be measured and therefore the dissociation of the acid 
absorbs very nearly the same amount of heat as is evolved by salt 
formation, whilst in acetone, alcohol, or ether the heat of solution is 
the heat of formation of the pseudo salt; with acetic acid, in water 
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the heat of solution is negative in concentrated solution and positive 
in more dilute solutions where sufficient of the hydroxonium salt is 
formed to overbalance the heat absorbed by dissociation ; the heat of 
solution of trichloroacetic acid in water is small and is negative in 
solvents which do not contain oxygen, whilst the heat of solution 
is greatest in acetone, which, therefore, forms a true salt, 
CCi,°CO,."H ...OCMe,. The numbers of molecules of solvents 
required to produce inactivation of the various acids towards 
ethyl diazoacetate are also determined. J. W. B. 


Magneto-chemical Researches on the Formation of Open 
Chains and Nuclear Groupings in Organic Compounds. 
P. Pascat (Compt. rend., 1925, 180, 1596—1597).—The magnetic 
susceptibilities of a series of compounds containing a group 
—C,..N,, where n is 0, 1, 2,3, or 4, have been measured. The group 
was the skeleton of a nuclear grouping or of an open or closed chain. 
Increase in the number of ethylenic linkings and the formation of 
closed chains, like polymerisation, cause a marked decrease in 
diamagnetism. These factors thus increase the resultant magnetic 
moment of the molecule and correspond with increasing dissymmetry 
of electronic structure. On the other hand, an increased: diamag- 
netism is observed in the cases of nuclei with three symmetrical 
double bonds. This effect is also found in open-chain compounds 
containing tertiary carbon or nitrogen atoms. The value —55-5 x 107 
has been used for the magnetic susceptibility of combined nitrogen. 
Direct measurements give —59 x 10? (Hector) and —50 x 107 (Také 
Soné). The author’s earlier work on the additivity of diamagnetism 
(A., 1909, ii, 487, 788, 859; 1910, ii, 100, 179, 483, 580) is confirmed 
and extended. R. A. M. 


Colour and Molecular Geometry. III. Graphical Pre- 
sentation of the Theory. J. Morr (J. Chem. Soc., 1925, 127, 
967—972).—A simplification of the general theory (A., 1924, ii, 
641) is possible since it appears that in most cases the active part 
of the hapton (T., 1923, 123, 2801) is the oxygen or nitro- 
gen it contains. Since these atoms have the same atomic diameter 
and occur at both ends of the molecule when the auxochrome is 
—OH or —NH,, the wave-length of the absorption band is given by 
the simplified formula »=51-4(c+-1-77)Vc-++0-65, in which c is half 
the distance between the terminal oxygen or nitrogen atoms round 
which the electron moves. The equation is approximately linear 
over the range of the visible spectrum, rendering the calculation of 
colour easy. The calculated positions of the absorption bands of a 
number of monocyclic and dicyclic compounds considered are in 
good agreement with the experimental values. F. G. 8. 


Constitution of Nitric Acid and the Nitronium Salts formed 
from it by Perchloric and Sulphuric Acids. A. Hantzscu 
[with L. WotF] (Ber., 1925, 58, [B], 941—961).—The absorption 
curve of solutions of nitric acid in water may be calculated with 
great accuracy from those of ethereal solutions of nitric acid and 
aqueous solutions of alkali nitrates. It is therefore justifiable to 
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conclude that such solutions contain equilibrium mixtures of the 
pseudo acid, O,N-OH and true acid (present as the hydroxonium 
salt, (NO,)[H-OH,]). Homogeneous nitric acid closely resembles 
its esters but its absorption is noticeably more feeble than might be 
expected from the slight constitutive difference between pseudo acid 
and ester, so that the presence of a third type of molecule must be 
assumed (cf. von Halban, A., 1923, ii, 835; Schaefer, A., 1917, ii, 
61, 186). In addition, the pronounced electrical conductivity of 
nearly homogeneous nitric acid indicates the presence of some form 
other than the pseudo acid. Indications of the nature of the feebly- 
absorbent electrolyte are found in the observation that solutions of 
nitric acid in absolute sulphuric acid contain a largely dissociated 
electrolyte which is very much more transparent than an equally 
concentrated ethereal or aqueous solution of nitric acid. The 
analogous behaviour of acetic acid dissolved in absolute sulphuric 
acid, whereby the acetylium cation is produced, suggests the produc- 
tion of a nitronium cation and therefore the possible presence of the 
two salts, [NO(OH),|[SO,H] and [N(OH),][SO,H],. It is remarkable 
that a nitronium salt of pyrosulphuric acid, HS,O,[(HO),NO] or 
§,0,[(HO),N], was isolated by Weber in 1871. The conception of a 
nitronium cation is strengthened further by the isolation from almost 
anhydrous nitric and perchloric acids of nitroniwm diperchlorate, 
[ClO,}.[(HO),N], m. p. 130° (decomp.) after softening at 55°, and 
nitronum monoperchlorate, ClO,[(HO),NO], decomp. above 130°; 
these are stable salts which can be crystallised from perchloric acid 
and nitric acid, respectively. It is therefore considered that, con- 
trary to the views of Saposchnikov (A., 1915, i, 393), “‘ nitrating ” 
acid does not contain nitrogen pentoxide, but nitronium hydrogen 
sulphate, [N(OH),|(SO,H),; this conception is confirmed by the 
observation that the absorption spectrum of nitrogen pentoxide 
dissolved in sulphuric acid differs from that of “ nitrating acid.” 
In homogeneous nitric acid, it is thus reasonable to conclude that 
analogous wandering of the hydrogen atom occurs to a more limited 
extent with the production of the nitronium ion and hence of the 
salt-like electrolyte, nitronium nitrate, (NO,),{(HO),N]. Almost 
anhydrous nitric acid is to be regarded as a solution of conducting 
nitronium nitrate in non-conducting pseudo nitric acid. On certain 
assumptions, it is calculated that the equilibrium mixture for the 
986% acid at 0° contains 80% of pseudo nitric acid and 20% of 
nitronium nitrate (contrary to previous observations, the 100% acid 
is too unstable to permit observations at 0°). 

Optical analysis shows that the nitronium nitrate is completely 
hydrolysed by the addition of one molecular proportion of water, 
since from this point the absorption curves can be additively con- 
structed from those of the pseudo acid in ether and the true acid in 
water. The conversion of the pseudo acid into the true acid (or 
its hydroxonium salt) is practically complete after the addition of 
8 mols. of water, whereas the dissociation at this point does not 
amount to 40%. The last traces of the pseudo acid have disap- 
peared after addition of 50 mols. of water, and the solution then 
contains only hydroxonium salt which is not completely ionised, in 
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the sense of the classical dissociation theory, in N/100-solution. In 
the most dilute solutions, the sole absorbent material is the nitrate 
ion; orthonitric acid and nitrogen pentahydrate do not exist (the 
so-called diacetylorthonitric acid, .N(OH),(OAc),, is a molecular 
compound of the pseudo acid, [(CH,*CO,H),HO-NO,)). 

The reactions between the three strongest oxyacids, perchloric, 
sulphuric, and nitric, give particularly strong evidence in favour of 
the chemical theory of acids according to which the strength (acidity) 
can only be measured chemically in accordance with Berzelius’ 
principles by their tendency towards salt formation and not physically 
by their ability to furnish hydrogen ions. According to the dissoci- 
ation theory, perchloric acid is the strongest acid, followed by nitric 
and then by sulphuric acids. Actually, homogeneous perchloric 
acid is incomparably stronger than nitric acid, and sulphuric acid, 
which is more feebly ionised in aqueous solution, is in the homo- 
geneous condition stronger than nitric acid, since it causes the pro- 
duction of nitronium sulphate. In aqueous solution, the great 
differences towards salt formation of the three acids are almost 
annihilated, since water as a basic anhydride, particularly in excess, 
and hence in dilute solution, converts them almost completely into 
hydroxonium salts. 

Absolute nitric acid, m. p. —42-3°, appears to be stable at —40°. 
The 99-5% acid is somewhat unstable at 0°, whereas the 98-4% acid 
can be preserved for a few days at a moderate temperature. The 
minimum value observed for the electrical conductivity of 99-5°%, 
acid is y=89x 10% at 0°, whereas an almost absolute acid gave 
the value y=94 10° at —40°. The liquid acid, of the composition 
HNO,,H,0, is not a uniform material. Veley and Manley’s observ- 
ation that solutions of nitric acid exhibit a minimum conductivity 
is not confirmed. H. W. 


Induction of Alternate Polarities, especially in Relation 
to the Extent and Intensity of Transmission. A. LaPworTH 
(Chem. and Ind., 1925, 44, 397—398).—The author’s views on 
induced alternate polarities are limited to cases of induction through 
one saturated carbon atom (T., 1922, 121, 426; A., 1921, ii, 543); 
transmission through two saturated carbon atoms in immediate 
or delayed succession can be explained on different lines, and it 
is not necessary to assume that a true inductive effect passes from 
one end of the reacting system through its full length. Com- 
plications not yet discussed arise from the polar effects produced by 
groups of atoms, such as the ethylene and acetylene groups, these 
effects being manifested in reactions depending on the development of 
active negative polarity on carbon atoms, e.g., nuclear hydrogen- 
substitution in the aromatic series. R 


Electronic Conception of Valency and Heats of Combustion 
of Organic Compounds. M. S. Kwarascu and B. SHER (J. 
Physical Chem., 1925, 29, 625—658).—It is assumed that the heat 
of combustion is due to a liberation of energy when the valency 
electrons are shifted from the orbits occupied in methane and similar 
substances to those occupied in carbon dioxide, the latter orbits being 
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further from the carbon atom. The heat of combustion is then 
proportional to the number of electrons so displaced and for saturated 
hydrocarbons is equal to 26-05N kg.-cal. per mol, where N is the 
number of electrons in the molecule that have the same position 
round the carbon atoms as in methane. This formula also applies 
to unsaturated hydrocarbons having the same arrangement of 
electrons round the carbon atoms as have saturated compounds, 
i.e., to benzenoid and conjugated hydrocarbons, but in ethylene 
derivatives one pair of electrons is displaced and there is an additional 
liberation of energy of 13 kg.-cal., the heat of combustion being, 
therefore, 26-05N-+-13. When carbon is united to atoms other than 
hydrogen the energy liberated by the electrons concerned is less than, 
26-05 kg.-cal. and the heats of combustion of various classes of 
compounds are as follows: primary alcohols, ethers, esters, amines, 
and nitro compounds, 26-05N +-13; secondary alcohols and ketones, 
26-05N +6-5; tertiary alcohols, phenols, acids, amides, anilides, and 
amino-acids, 26-05N. The calculated and experimental values of 
the heats of combustion of 278 compounds are given; in only 37 
cases is the difference more than 1% and in 152 it is less than 08%" 
A. G. 


Contraction Constants and Affinity of Solid Compounds. 
A. Batanpin (Z. physikal. Chem., 1925, 116, 123—134).—The 
contraction constants of 76 solid compounds as calculated by the 
formula C=V/3Vo (cf. Schilov, A., 1922, ii, 350) are in close agree- 
ment, in most cases, with those calculated from a new formula 
C=R—U/Upo, where R and Uy, are constants depending on the 
nature of the anion and U is the heat of formation. The significance 
of the latter formula with reference to the oscillations of the com- 
ponent atoms of the salts is discussed (cf. A., 1924, ii, 719). . 

L. F. G. 


Form of Ultramicrons. H. Sreprentopr (Kolloid-Z., 1925, 
36 [Zsigmondy-Festschr.], 1—14).—The scintillation phenomenon 
is described, and the possibility of increasing the sensitiveness of this 
effect for the detection of ultramicrons is discussed. The necessary 
conditions for obtaining a sufficient uniform illumination between 
cover-glass and slide, using a narrow aperture, are indicated, but it is 
shown that such a method would give no information as to the actual 
magnitude of the observed particles. By the application of 
Nichelson’s interferometric measurements of the diameters of fixed 
stars to ultramicroscopy, positive results could, however, be obtained. 
The apparatus, which can be used for measuring microscopic as well 
as ultramicroscopic lengths, is described in detail, and the mathe- 
matics of the simpler cases are discussed. L. L. B. 


Effect of Allotropic Change on the Grain Growth in 
Thallium. G. Asawara (Sci. Papers Inst. Phys. Res. Tokyo, 
1925, 2, 273—276).—A series of X-ray photographs of thallium near 
its transformation point shows that a crystal when once formed does 
not disintegrate into smaller ones when undergoing allotropic 
change. The crystal lattice thus glides easily from one type to 
another without fracture of the crystal. In most metals, grain 


in 

te 

1e 

ar 

C, 

of 

y 

i- 

ic 

ic 

i, 

)- 

t 

t 

) 

1 

4 

0 

1 

H 


li. 638 ABSTRACTS OF CHEMICAL PAPERS. 


growth is accelerated by annealing, but in thallium the crystals 

appear to attain their maximum size very readily on heating. 

Subsequent heating and cooling does not destroy the crystallites. 
R. A. M. 


Crystal Structure of the High Temperature Form of 
Cristobalite [SiO,]. R. W. G. Wyoxorr (Amer. J. Sci., 1925, 
[v], 9, 448—459).—X-Ray diffraction measurements lead to a 
length for the edge of the unit cube, at temperatures between 290° 
and 430°, of 7-12+0-01 A. The unit cube contains 8 mols. 
of SiO,. The atomic arrangement is such that the silicon atoms have 
the same grouping as in crystalline silicon with oxygen atoms 
located midway between each pair of nearest silicon atoms. Each 
silicon atom is surrounded by four equally distant oxygen atoms. 
The closest distance between oxygen and silicon is 1-54 A. 


J. 8. C. 


Crystal Structure of Lithium Potassium Sulphate. A. J. 
Bravey (Phil. Mag., 1925, [vi], 49, 1225—1237).—The salt is a 
simple hexagonal sulphate. The crystal lattice was measured by 
means of a powder photograph. The unit cell consists of a prism 
of base 5-13 A. and height 8-60 A. containing 2 mols. of lithium 
potassium sulphate. The crystal is made up of a system of sulphate 
ions in hexagonal close packing, alternating with metallic ions. The 
lithium ions and the sulphate ions are arranged similarly. The 
potassium ions form a simple hexagonal lattice. The sulphate ion 
is a tetrahedron of oxygen atoms surrounding a central sulphur 
atom, the distance S—O being 1-5—1-6 A. Intensity measurements 
on the X-ray spectrometer were used to determine the parameters 
fixing the relative positions of all the different kinds of atoms with 
the exception of lithium atoms. The positions of the latter were 
determined by spatial considerations. R. A. M. 


Electrical Measurements on Metals of Great Purity 
(Tungsten, Molybdenum, and Nickel). W. Gass and J. A. M. 
van Lrempt (Z. Metallk., 1925, 17, 194—197).—Large single crystals 
of tungsten and of molybdenum were made by growing minute 
crystals of the former in the vapour of tungsten hexachloride and of 
the latter in molybdenum pentachloride, respectively, and the 
resulting crystals were drawn into wire. The tungsten wire so 
produced had an electrical resistance at 0° of 0-0491 ohm per metre 
length of 1 mm. cross-section, and the molybdenum wire 0-0503 ohm ; 
the temperature coefficients were 481 x 10 and 473 x 10, respec- 
tively. After annealing until recrystallisation had set in, the 
resistance of the tungsten wire decreased to 0-0482 ohm. Pure 
nickel was deposited on a small bullet of the metal heated electrically 
at 150° in an evacuated tube filled with nickel carbonyl; the metal 
was deposited on the bullet in a series of concentric shells which 
were quite free from iron, although the carbonyl contained appreci- 
able amounts. The temperature coefficient of resistance of this 
metal was 667 x 105; after annealing at 1000° to effect recrystallis- 
ation, this increased to 706 x 105. A. R. P. 
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Electrical Conductivity of Rock Salt and Calcite at High 
Temperatures. F. von RAUTENFELD (Physikal. Z., 1924, 25, 
602—604).—The electrical conductivities of rock salt over the range 
600—800° and of calcite over the range 200—600° have been deter- 
mined for direct current (D.C.) fields and for alternating current 
(A.C.) fields of frequency 1000, the fields being of the order of 200 
volts/em. For rock salt the conductivity varies logarithmically 
with the temperature, the A.C. values being slightly higher than the 
D.C. values. The conductivities parallel and perpendicular to the 
major axis and perpendicular to the cleavage plane of calcite bear 
an approximately constant ratio to each other; they vary approx- 
imately logarithmically with the reciprocal of the temperature. 
A description is given of the experimental technique. R. W. L. 


New Alloy of Iron and Nickel of High Permeability. E. M. 
DELORAINE (J. Phys. Radium, 1925, [vi], 6, 20—28).—Largely a 
résumé of the work of Arnold and Elmen (J. Franklin Inst., 1923, 
195, 621). The physical properties of ‘‘ permalloy,” a nickel—iron 
alloy containing about 80% Ni, are described. The maximum 
permeability is obtained by heating the material at 900° for an hour, 
allowing it to cool slowly, reheating at 600°, and allowing it to cool 
more rapidly. Its magnetic properties are affected by heat treat- 
ment, by mechanical strain, and by the presence of impurities, of 
which carbon is chief. The initial permeability at the ripe or | 
temperature of this alloy may be more than thirty times that of so: 
iron. Possible uses of the alloy are discussed. It is specially good 
for submarine telegraphy, transmitting four times more rapidly 
than an ordinary cable. A. S. R. 


Magnetic Ferric Oxide. R. CHEVALLIER (Compt. rend., 
1925, 180, 1473—1475).—Conversion of a commercial oxide having 
a composition closely approximating to Fe,0, into ferric oxide 
results in a change in the permanent magnetic characteristics. 
Experiments in which the magnetic properties were determined 
after heating for a fixed time at various temperatures show that 
between 600° and 700° the magnetic properties of ferric oxide decrease 
very rapidly but do not entirely disappear, since at temperatures 
in the region of 900° the strongly magnetic oxide, magnetite, is 
produced. The decrease in magnetic properties is of a permanent 
character and the original activity is not restored after heating for 
some hours at a lower temperature. J.8. C. 


Artificial Magnetic Anisotropy of Nickel. Realisation of 
a State with a particularly Simple Cycle. R. Forrer (Compt. 
rend., 1925, 180, 1394—1397; cf. this vol., ii, 486)—The discon- 
tinuities in the magnetisation cycle of nickel have been simplified. 
When the wire (=50 mm., d=1 mm.) is wound tightly round a 
5 mm. cylinder only the S, break is found, when it is wound loosely 
only the S, discontinuity appears in the cycle. When a finer 
stretched wire is wound round a smaller cylinder, the reversible 
sides of the cycle are straight and parallel, whilst the break is now 
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97% of the height of the cycle. The term “ critical field ” is applied 
to that field which sharply reverses the oriented magnetisation, and 
the expression “coercive field” to that tending to annul the 
magnetisation. Systematic work shows that mere flexion round 
smaller and smaller cylinders first straightens the reversible part of 
the cycle. The reversible part increases until the coercive field 
reaches an upper limit near 9g. The same treatment applied to the 
stretched nickel wire (with a high coercive field) causes the appear- 
ance of jumps, diminishes the inclination of the reversible part, and 
causes the coercive field to decrease to the same limiting value of 
9g. Finally, a perfectly definite state is reached, in which the 
reversible part of the cycle has a minimum inclination and a well- 
defined value of 9g for the critical field. R. A. M. 


Evaluation of the Grating Energy of Crystals. W. WESSEL 
(Z. Physik, 1924, 30, 217—-224)—Analysis after the classical 
fashion of the thermal equilibrium between the vapour of a salt and 
its ionised radicals shows that the grating energy of the salt can be 
determined from known data and partial pressures of the ions 
present. The chemical constants involved are calculated by the 
method of Born and Heisenberg (A., 1924, ii, 434). Direct measure- 
ments of the partial pressures of ions are wanting; they are pro- 
jected by the author. R. W. L. 


Migratory Constituents in the Crystal Lattice. G. F. 
Hittia (Fortschr. Chem., Phys., Phys.-Chem., 1924, 18, 5—32; 
from Chem. Zentr., 1924, ii, 2225—2226).—From a consideration 
of the equilibria of heterogeneous systems, it is concluded that 
systems of two components can exist in which the molecules of one 
component can move freely through the rigid lattice of the other 
component. Such systems are divided into three classes according 
to the form of their decomposition curves at constant pressure or 
constant temperature. A theory is deduced for the osmotic pressure 
of the mobile component. ‘The decomposition curves are described 
by the equation log p)/p=k/n, where py is the vapour pressure of 
the solvent, p the vapour pressure of the solution, n the molecular 
weight of the solvent, and & a constant. A number of systems, 
é.g., uranosouranic oxide—uranous oxide-oxygen, are mentioned 
and the corresponding values of k given. This constant has the 
same significance as the reciprocal of the Raoult constant 7 in liquid 
solutions. G. W. R. 


Physical Interpretation of X-Ray Spectra of Fatty Acids. 
L. pE and J.-J. (Compt. rend., 1925, 180, 1485— 
1487).—Fatty acids consist of chains of CH, groups cut by -CO,H 
planes of considerable electronic density and by planes of feeble or 
zero density which separate the -CH, groups of neighbouring 


molecules. The planes of feeble density may be considered as. 


planes of strong density provided a phase difference z is introduced. 
Under these conditions, the distribution of intensities in the X-ray 
spectra of fatty acids is readily explained. J.8.C. 
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Physical Chemistry of Proteins. V. Molecular Weights 
of Proteins. I. Minimal Molecular Weights of certain 
Proteins. E. J. Conn, J. L. HENDRY, and A. M. Prentiss (J. 
Biol. Chem., 1925, 63, 721—766).—Figures are given for the minimal 
molecular weights of the following proteins: gelatin, zein, gliadin, 
glutenin, edestin, caseinogen, hemoglobin, hemocyanin (Limulus 
and Octopus), serum-albumin and globulin, fibrin, egg-albumin, and 
Bence-Jones protein. The values have been calculated from a 
simultaneous consideration of the minimal molecular weights 
derived from the content of an individual element (e.g., iron in 
hemoglobin) or from that of an individual amino-acid, and of the 
equivalent weights as represented by combination with acids and 
bases, together with osmotic pressure determinations. OC. R. H. 


Electrical Properties of Neon, Hydrogen, and Nitrogen. 
8S. P. McCatium and C. M. Fooxen (Phil. Mag., 1925, [vi], 49, 
1309—1320).—A short filament was supported at a fixed distance 
from an earthed silvered plate, A, and another plate B was arranged 
parallel to A so that its distance from the filament could be adjusted. 
When a is the fixed distance, x the variable distance, and V the 
negative potential of the filament, the upper plate B is maintained 
at a negative potential Vz/a, thus establishing a uniform field 
X=V/a between the plates. The negative current to the fixed 
plate A is plotted against voltage and for two different distances of 
x, using neon at 20 mm. pressure, the curves are superposable up to 
45 volts, after which the currents obtained with the larger distance 
are greater than those with the smaller distance. The same is true 
for the positive current to the adjustable plate. The divergence 
indicates some process of ionisation in addition to ionisation by 
collision of electrons with the molecules of the gas. With hydrogen 
at 4 mm., no divergence was found under the experimental con- 
ditions (V=85 volts, X/p=30-4). At 1 mm. pressure, a divergence 
occurred at V=72 (X/p=103). With nitrogen, no divergence 
appeared at 1-2 mm., but at 0-15 mm. it occurred at 46 volts 
(X /p=438). 

The rate of increase of ionisation with increase in electric force 
(X=V/a) is very much greater in neon than in the two diatomic 
gases. Pressure produces much larger changes in conductivity in 
the diatomic gases than in neon. The results are compatible with 
ionisation by collision. The additional ionisation cannot be 
attributed to radiation, and is probably due to positive eg - 

R. A. M. 


Magnetic Properties of Atoms and Molecules. B. H. 
Witspon (Phil. Mag., 1925, [vi], 49, 1145—1164; cf. this vol., 
ii, 481).—Theoretical. In the earlier papers it was assumed that 
precessional or nutational movements of the orbits which form 
the chemical bond synchronise the frequencies of the naturally 
untuned orbits in a manner whereby the total moment of momentum 
in opposite directions of the bond is equalised. This postulate with 
the principle of spatial quantising enables the author to arrive 
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mathematically at quantitative conclusions concerning magnetic 
properties which fit the data reasonably well. . A. M. 


Electrical Birefringence of Limonene. R. DE MALLEMAN 
(Compt. rend., 1925, 180, 1483—1485).—The Kerr constant for 
limonene has been determined, employing the author’s method of 
measuring electrical birefringence (ibid., 1923, 176, 380). The 
rotatory power remains constant within the limits of experimental 
error in the electrical fields employed. The birefringence is small 
and positive in sign. The value of the Kerr constant in absolute 
units, 6-5 108 (15°, 0-546), is intermediate between the values 
of benzene and of toluene and about four times that of pinene. The 
significance of this number from the point of view of structural 
formule is discussed. J.8.C. 


Influence of Occluded Gas on the Electrical Resistance of 
a Wire. T. Sext (Z. Physik, 1925, 32, 333—335).—The change 
in resistance depends on the quantity of gas occluded, not on its 
chemical nature, and is expressed by the formula R=R,(1+-ckh), 
where k is the ratio of the volume of the wire containing gas to that 
of the wire itself. 

Applying Lorentz’s theory of electrical conductivity and assuming 
that the increase in resistance is solely caused by the collisions of 
the electrons with the molecules of the gas, an equation for the 
conductivity is obtained which is in satisfactory agreement with 
experiment. E. B. L. 


Radio Technique in Metallurgy. J. CzocHRALsKI (Z. anorg. 
Chem., 1925, 144, 263—-266).—It would be expected that if a needle 
rested on a particle of silicon in an aluminium-silicon alloy this 
combination would act as a radio detector. This, however, is not 
the case, the silicon having lost its activity in this direction, and it is 
suggested that detector action may be due to an impurity in ordinary 
silicon. Such a test for detector action may be useful in the 
examination of some alloys. A. G. 


New Property of Diamagnetic Gases at Low Pressures. 
A. GuasER (Sitzungsber. Akad. Miinchen, 1924, 79—85).—The 
variation in the diamagnetic susceptibility of hydrogen, nitrogen, 
and carbon dioxide, at pressures below atmospheric, has been studied 
at 15° by a comparative method. The curves obtained, relating 
susceptibility with the pressure of the gas, are not simply linear, 
as required by the classical theory, but deviate from the straight 
line at pressures below 630 mm., 400 mm., and 360 mm. for hydrogen, 
nitrogen, and carbon dioxide, respectively, the values of suscepti- 
bility approaching three times the expected values at low pressures. 
This effect is regarded as due to the orientation of the molecules 
in the line of the magnetic field when the pressure is low enough to 
reduce the interference by collision of an molecules. The sus- 


ceptibility is —0-00032710° and —0-000178x10% unit for 
nitrogen and hydrogen, respectively, at 760 mm. and 15°. G. M. B. 
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Polarisation of Light scattered by Organic Vapours. 
A. 8. Gangsan (Phil. Mag., 1925, [vi], 49, 1216—1222).—Imperfect 
polarisation of light scattered by gases and vapours (observed in a 
direction perpendicular to the incident beam) depends on the nature 
of the scattering substance. In argon and mercury vapour, the 
light is almost perfectly polarised; in hydrogen, the imperfection 
p (weak component/strong component) is 3-8%; in carbon dioxide, 
itis 11%. It is not, however, generally true that the imperfection 
of polarisation increases with the number of atoms in the molecule, 
because for ethyl ether and pentane (15 and 17 atoms, respectively) 
it is 3% and for triatomic carbon disulphide it is 16-7%. Accord- 
ingly, the author has studied series of related compounds : paraffins, 
some monohydric alcohols, chlorine substitution products of 
methane, benzene and its homologues, ketones, and some formic 
and acetic esters. In the paraffins the molecules increase in length 
from pentane to octane, but anisotropy of shape is not associated 
with increased depolarisation (optical anisotropy). A double 
bond increases depolarisation, e.g., amylene shows a greater value 
for p than the normal value for the paraffin series. In iso-com- 
— pis less than the normal value. Benzene, toluene, and xylene 

ave p=6-5%. Methyl esters show greater values of p than ethyl 
esters. The symmetrical carbon tetrachloride has a smaller value 
of p than has chloroform, R. A. M. 


Metallic Reflexions. Iand II. I. Esrrine (Z. Physik, 1925, 
32, 489—501).—The sharply-marked minimum in the reflective 
power of silver at 3160 A. becomes less pronounced with increasing 
temperature and is displaced towards the red. The spectrum 
reflected from massive copper, the absorption spectrum of precipi- 
tated copper, and the suspension of colloidal copper in ruby glass, 
investigated by means of a photo-electric cell, show indications of a 
band structure; one of the reflexion minima, between 5800 and 
3850, becomes slightly more accentuated at low temperatures. 
Some relations between the optical properties of metals in the solid, 
colloidal, and gaseous states are pointed out. E. B. L. 


Specific Heat of Incandescent Tungsten. L. J. Bock- 
STAHLER (Physical Rev., 1925, [ii], 25, 677—685).—Measurements 
of thermionic current changes lead to a value of 0-045 for the specific 
heat of tungsten between 2375° and 2475° Abs. A. A. E. 


Specific Heat of Superheated Ammonia Vapour. N. §. 
Oszorne, H. F. Stimson, T. 8. Stian, and C. S. Cracor (U.S. 
Bur. Standards, Sci. Paper 501, 1925, 20, 65—110).—The specific 
heat at constant pressure of superheated ammonia vapour has 
been determined at temperatures from —15° to +150°, and pressures 
from 0-5 to 20 atm. The method adopted was to measure the rise 
in temperature produced by a measured electric power added as 
heat to a steady stream of vapour flowing through a vacuum- 
jacketed instrument. Elaborate precautions were taken and 
numerous corrections made for which the original must be consulted. 
The results may be expressed accurately by the empirical equation 
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Cp=1-1255 + 0-002389-+-76-8/0 + 5-45p108/64 + p(6-5-+4-3-8p)1027 
+2-37p*°10"/6?, where C,, is expressed in joules per g. per 1°, 
p in metres of mercury at 0° and standard gravity, and @ in degrees 
absolute. The values of C, thus calculated agree with the experi- 
mental values within 0-3°/ in all cases. A few determinations 


of the Joule-Thomson coefficient have also been made. W. H.-R. 


Heat of Formation of Nitrogen Trichloride. W. A. Noyzs 
and W. F. Tutey (J. Amer. Chem. Soc., 1925, 47, 18336—1341).— 
The following are recorded: heat of solution of 1 mole of gaseous 
chlorine in carbon tetrachloride, 4539 cal.; heat of solution of 1 mole 
of gaseous hydrogen chloride in carbon tetrachloride, 3680 cal.; 
heat of interaction of 1 mole of nitrogen trichloride in solution with 
3 moles of gaseous hydrogen chloride giving 3 moles of gaseous 
chlorine and solid ammonium chloride, 41,800 cal.; heat of forma- 
tion of nitrogen trichloride in solution in carbon tetrachloride from 
gaseous nitrogen and gaseous chlorine, —54,700 cal. J.S.C. 


Heat of Formation of Acetaldol. T. P. G. SHaw (J. Soc. 
Chem. Ind., 1925, 44, 195—196T).—The heat of formation of 
acetaldol [6-hydroxybutaldehyde] has been found to be 17,222 cal. 
(within 1—2°%) by means of an adiabatic copper calorimeter, which 
is described. The chief source of error lies in the analysis of the 
mixture of acetaldehyde and aldol. R. B. 


Velocity of Sound in Liquids and its Relation to the Heat 
of Vaporisation. T. V. Ionescu (J. Phys. Radium, 1924, [vil], 
5, 377—383).—The velocity of sound in a number of liquids was 
measured by a method which involved the manipulation of small 
quantities of liquid. Except for toluene the measured velocities 
agreed fairly well with Newton’s formula, where V=VE/p. Com- 
parison of the experimental values with those obtained from the 
formule V=VL (Boydan) and V=WVL/el' (Lewis) in which L 
represents the heat of vaporisation, « the coefficient of dilatation, 
and 7’ the absolute temperature, indicates that Boydan’s formula 
leads to low values and Lewis’ to high values. R. W. L. 


Freezing Points of Hydrofluoric Acid. J. D. C. ANTHONY 
and L. J. Hupieston (J. Chem. Soc.,.1925, 127, 1122—1128).— 
The freezing points of hydrofluoric acid have been determined for 
0-025—4:140N-solutions, and the activities calculated. The 
freezing-point depression is found to be an almost linear function 
of the molarity. This is in accordance with the general theory 
(Davies and Hudleston, A., 1924, ii, 167), the increase of molecular 
. conductivity in concentrated solutions (Deussen, A., 1905, ii, 311) 
not affecting the apparent molecular weight, 2HF—H'-+-HF,’. 
Assuming that no appreciable quantity of double molecules, H,F,, 
exists in solution and applying the law of mass action to the ionic 
equilibria of HF,’ and HF (Davies and Hudleston, loc. cit.), the total 
molarity of ions and molecules in solution is found and the freezing 
point calculated for a series of concentrations. It is found that 
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there is no appreciable difference between the calculated and the 
observed values of the freezing point up to 0-5N-solution. 
F. G. 8. 


Relation between the Temperature and Velocity of Trans- 
formation of Metastable Non-variant Systems. N. I. 
Stepanov (Ann. Inst. Anal. Physico-Chim. Leningrad, 1924, 2, 
500—502).—Cases are considered in which the velocity of a 
transformation diminishes when the temperature is raised, use being 
made of the following equation for the absolute velocity of the 
transformation of metastable non-variant systems : 

V=Ka"(T,—T)", 

where 7’, is the absolute temperature of the equilibrated system, 
T the temperature at which the transformation occurs, n a positive 
number, a@ a number greater than 1, and K a positive coefficient 
depending on the units in which V is measured. The significance 
of each term in this equation is discussed and also the different types 
possible for the curves representing the velocity. The considerations 
advanced are in agreement with the results of Cohen’s work on the 
mutual transformations of grey and white tin. 


Transformation Temperature of Thallium. G. ASAHARA 
(Sci. Papers Inst. Phys. Res. Tokyo, 1925, 2, 253—-276).—The value 
of the transformation temperature of thallium is 232-5-+- <0-5° when 
very pure electrolytic thallium is investigated by thermal analysis. 
This value is preferred to the rather lower value 231-3° recently 
obtained by X-ray analysis (this vol., ii, 483). The experimental 
curves (heating) showed a small second maximum, which has been 
traced to the physical conditions under which the work was carried 
out. It is not chemical in origin. Certain modifications in tech- 
nique are detailed, and a summary of the existing data on the 
transformation point is added. R. A. M. 


Extension of Trouton’s Law to the Fusion of Metals. A. 
Jountaux (Bull. Soc. chim., 1925, [iv], 37, 513—518).—Trouton’s 
law is extended to the fusion of metals, and existing data are used 
to calculate the constant K=ML/T for a number of metals, where 
7’ is m. p. Abs., LZ latent heat of fusion, and M molecular weight. 
On the assumption that metals are monatomic, the value of K 
generally diminishes with rise of melting point, but may be expressed 
by the empirical relation log K =0-8058/7—0-28506 log 7'+-1-20096. 
The values of K thus calculated agree well with the experimental 
values of ML/T7, except for the alkali metals. The calculated 
values suggest diatomic molecules for these metals in contradiction 
to accepted views. W. H.-R. 


Chemical Constant of Chlorine. R.R.S. Cox (Proc. Camb. 
Phil. Soc., 1925, 22, 491—492).—Recent experimental data are used 
to correct the value of the chemical constant of chlorine given in a 
previous paper (ibid., 1923, 21, 541). The new value of the constant, 
deduced from the dissociation of chlorine, is 0-64. There is still an 
unexplained discrepancy with the theoretical value of 0-9. 8. B. 
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Density of Bromoform. Application to the Testing of 
Aluminium. P. Pascat (Bull. Soc. chim., 1925, [iv], 37, 502— 
503).—The density of pure bromoform is determined as 2-9315, 
2-8827, 2-8779, 2-7934, 2°7364, 2-6823, at 0°, 17-5°, 19°, 50°, 70°, and 
90°, respectively. The density of aluminium lies within these 
values, and specimens may be tested by immersion in bromoform, 
the latter being gradually heated and stirred, and the temperature 
noted at which the specimen sinks. The specimen should be 
protected by a thin film of collodion, albumin, or 50° aqueous 
glycerol. W. H.-R. 


Density of Rock Salt and Calcite. O. K. DEFor and A. H. 
Compton (Physical Rev., 1925, [ii], 25, 618—620).—Rock salt has 
d 2-1632+-0-0004 g./c.c., and calcite has 
at 20°. A. A. E, 


Isotopy of Lead. (Muiue.) B. PERRETTE (Compt. rend., 1925, 
180, 1589—1591).—The densities and the wave-lengths of certain 
arc lines of ordinary lead and of a uranium-lead from a Congo 
pitchblende have been compared and the following results obtained : 
Ordinary lead d° 11-336,-+-0-0004, atomic weight 207-20, atomic 
volume 18-2776; uranium-—lead 11-278,+0-0004, 206-14, 18-2774, 
respectively. The constancy of atomic volume for isotopic elements 
is thus confirmed. The atomic weights are those obtained by 
Brennen (this vol., ii, 174). For the spectroscopic work, a vacuum 
arc was used in conjunction with a Fabry-Perot interferometer. 
Great precautions were taken to ensure an identical experimental 
arrangement for both isotopes. All the lines measured gave 
slightly higher values for uranium-lead than for ordinary lead. 
The results all refer to arc lines emitted by the neutral lead atom : 
wave-length 4058, difference in wave-length found 0-0076-+-0-0008 ; 
3740, 0-0070--0-0008 ; 3684, 0-0073-+-0-0008 ; 3640, 0-0072-+0-0010; 
3573, 0-0068--0-0010. No significance is attached to the apparent 
decrease in the difference. R. A. M. 


Relation between the Critical Temperature and the 
Expansion of Liquids. N. pz Ko.tossowsxy (J. Phys. Radium, 
1925, [vi], 6, 99—104).—The relation between the critical tempera- 
ture and the expansion of a liquid for a given reduced temperature 
is expressed by the formula k,,(B7’.—273)=1, where k,, is the 
expansion modulus of the liquid at the reduced temperature, and 
B a numerical constant dependent on that temperature. For the 
reduced temperature 7'=0-67',, the value of B is 2. It is shown 
that the expression in that case applies satisfactorily to a number 
of substances with critical temperatures between 127° and 1072° 
Abs. For the above reduced temperature van der Waals’ formula 
%,1',=constant, where «, is the coefficient of expansion of the 
liquid at the reduced temperature, has the form 


Surface of State of cycloHexane. N.N. Nacornov and L. A. 
Rotrmygane (Ann. Inst. Anal. Physico-Chim. Leningrad, 1924, 2, 
371—404).—The results are given of physical measurements of 
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carefully purified cyclohexane, b. p. 80-75°/760 mm., m. p. 6-54°, 
ad 0-79063 at 7°, 0-78221 at 16-12°, 0-77384 at 25-08°, 0-75942 at 
40-21°, 0°74416 at 50-95°, and 0-72215 at 78-05°. The value of the 
specific volume at ¢° is given by 1-26482/{1—0-0011599(¢—7)— 
0-0000008356(t—7)?}. At 25°, the value of pv diminishes from 1 
when p=760 mm. to 0-9855 when p=50,000 mm. to 55,000 mm. 
and then gradually increases to 1-0736 when p=200,000 mm. The 
value 554-02° Abs. is found for the critical temperature (7',) and 
30,835 mm. for the critical pressure (p,). For a number of tem- 
peratures ranging from 275-95° to —4-51°, calculations have been 
made of the values of the constant f of van der Waals’ equation, 
log (p./p)=f(T-—T)/7'. Comparison of these numbers with those 
for n-hexane and benzene show that f has not the same value for all 
substances. Moreover, in each case, as the temperature falls the 
value of f at first diminishes to a minimum when log (p,/p) is about 
0-7 and then increases. The paper contains a number of curves and 
tables of results, and reference is made particularly to the work of 
Young and Fortey (T., 1899, 75, 873), Ramsay and Young (T., 1885, 
47, 82; A., 1887, 763), and Young and Thomas (T., 1895, 67, 107). 
=. 


Van der Waals’ Equation of State. J. J. Van Laar (Z. 
physikal. Chem., 1925, 116, 119—122).—Polemical, with reference 
to Berger’s work (A., 1924, ii, 654; this vol., ii, 376). L. F. G. 


Apparatus for the Rapid Measurement of Surface Tension 
at the Interface of Two Liquids. Influence of Temperature. 
P. L. pu Notiy (Compt. rend., 1925, 180, 1579—1580).—The force 
necessary to drag a ring of thin platinum wire from the interface 
of two liquids is measured directly in dynes. An accuracy of 0-05 
dyne can be attained in measuring the static interfacial tension 
between two liquids or solutions. The surface tension at a liquid/ 
air interface decreases with rise in temperature; the interfacial 
tension increases with increasing temperature. R. A. M. 


Surface Tension of Solutions of the Sodium Salts of a- and 
8-Diphenylsuccinic Acids and of Fumaric and Maleic Acids. 
I. Rrpas (Anal. Fis. Quim., 1925, 23, 148—150).—The surface 
tensions of solutions of the sodium salts corresponding with 5% 
solutions of the free acids were measured by the drop method. The 
values obtained, relative to water as unity, were «-diphenylsuccinic 
acid 0-87, 6-diphenylsuccinic acid 0-97, fumaric acid 0-99, maleic 
acid 0-96. G. W. R. 


Capillary Rise of Water in Tubes of Various Metals. E. K. 
Carver and F. Hovorxa (J. Amer. Chem. Soc., 1925, 47, 1325— 
1328).—A convenient method for the accurate determination of 
surface tension is described. Water and benzene rise to the same 
height in tubes of glass as in tubes of various metals. These 
observations cannot be reconciled with those of Bigelow and Hunter 
(A., 1911, ii, 471), who found that these two liquids rose to greater 
heights in capillary tubes of metal than in tubes of glass. J. 8. C. 
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Influence of Pressure on Velocity of Diffusion of Metals in 
Mercury. E.ConeEn and H.R. Bruins (Proc. K. Akad. Wetensch. 
Amsterdam, 1924, 27, 555—564).—The velocity of diffusion of 
cadmium in mercury at 20° and 1500 atm. pressure has been 
determined. The increase of pressure from 1 atm. to this high 
value depresses the velocity of diffusion by about 5%. 8. B. 


Potentiometric Measurement of Velocities of Diffusion of 
Metals in Mercury. E. Conen and H. R. Bruins (Proc. K. 
Akad. Wetensch. Amsterdam, 1924, 27, 535—554).—A_ potentio- 
metric method has been described for the determination of the 
coefficient of diffusion of metals in mercury, which, within certain 
limits, can be applied at any desired temperature and pressure. 
This method has been used to determine the coefficient of diffusion 
of cadmium in mercury at 20° and 1 atm. pressure. S. B. 


Calculation of the P-2 Curves of Binary Liquid Mixtures. 
L. Frank (Ber., 1925, 58, [B], 962—964; cf. this vol., ii, 188).— 
Relationships are deduced from the partial pressure formule and 
the Duhem equation which permit the calculation of the total and 
partial pressure curves of liquid mixtures particularly when they 
are not greatly deflected. The composition of the gaseous phase 
can also be calculated. H. W. 


Molecular Compounds of Phenols. III. Behaviour of 
Binary Systems with Hydrogenated Phenols. G. WEISSEN- 
BERGER and F. Scuuster (Monatsh., 1924, 45, 413—424; cf. 
Weissenberger and Piatti, this vol., i, 538, 539).—-Determinations 
have been made at 20° of the vapour pressure (by a streaming 
method), of the viscosity, and of the surface tension (by the capillary 
rise method) of mixtures in eight successive proportions of each of 
the following pairs of substances: cyclohexanol—benzene, cyclo- 
hexanol-acetone, cyclohexanol-ethyl acetate, cyclohexanol—methyl 
alcohol, cyclohexanol—chloroform, 2-methylcyclohexanol—benzene, 
3-methylceyclohexanol—benzene, and 4-methylcyclohexanol—benzene. 
In each of these systems the observed vapour pressures are higher 
than those calculated from the molecular concentration by the 
Raoult—van’t Hoff relation. The hydrogenation of the benzene 
nucleus has therefore completely suppressed the residual affinity 
made evident by similar experiments with phenols. The vapour 
pressure deviation reaches a maximum for mixtures which are in 
most cases equimolecular. These results are confirmed by the 
viscosity data, the viscosities of the mixtures being in all cases less 
than those calculated by the simple mixture law indicating a 
diminution of the intermolecular attraction. The surface tension 
values, again, are in all cases much smaller than the calculated 
values. The following surface tension values at 20° are recorded : 
cyclohexanol 34-5, 2-methylcyclohexanol 31-3, 3-methylcyclohexanol 
29-6, 4- methyleyclohexanol 30-5, methyl alcohol 22: 7, acetone 22:8, 
ethyl acetate 23-3, benzene 28-8, chloroform 26-5 dynes/em. — 
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Molecular Compounds of Phenols. IV. Binary Systems 
with Phenol and its Ethers. G. WrISSENBERGER, F, ScHUSTER, 
and K. Scuuter (Monatsh., 1924, 45, 425—435).—Determinations 
have been made of the vapour pressures at 15° of a series of mixtures 
of phenol with methy] alcohol, ethyl alcohol, acetone, and ethylether, 
respectively. The values observed are in all cases lower than those 
calculated from the mixture rule, and the divergence is a maximum 
in the system phenol—acetone for a concentration which corresponds 
with the compound 2Ph-OH,Me,CO found by Schmidlin and Lang 
(A., 1910, i, 836) by thermal analysis of these mixtures. From 
similar maximum deviations, the existence is inferred of analogous 
compounds formed by phenol and the three cresols with alcohols, 
ketones, and ethers of the form 2Ar-OH,M, where M is a molecule of 
the second constituent. Corresponding measurements for mixtures 
of phenol with benzene, toluene, chloroform, carbon tetrachloride, 
and carbon disulphide show vapour pressures which are higher than 
the calculated. For the systems anisole and acetone, ethyl ether, 
carbon tetrachloride, and carbon disulphide, respectively, the vapour 
pressure values are again higher than those calculated. The 
methylation of the hydroxyl group of phenol thus completely sup- 
presses compound formation with these substances, a result which 
lends support to the opinion of Pfeiffer and others that compound 
formation occurs in such cases by co-ordination with the hydrogen 
atom of the hydroxyl group. In the single system anisole-chloro- 
form, however, the evidence points to formation of the compound 
2Ph:OMe,CHCl,. The oxygen atom is probably involved in this 
case. 

Measurements of surface tension and viscosity at 15° are recorded 
for each of the above systems of phenol or anisole with volatile 
substances. The only clear indication obtained from the surface 
tension figures is a sharp maximum in the phenol—methyl alcohol 
system corresponding with the compound formation indicated by 
the vapour pressure measurements. The remaining surface tension 


data and the viscosity values lead to no precise conclusions. 


G. M. B. 


Influence of Substitution in the Components on the Equi- 
librium in Binary Solutions. XLV. Binary Systems of 
Benzhydrol with Phenols and Amines. R. KREMANN and H. 
Drazit (Monatsh., 1924, 45, 345—354; cf. A., 1919, ii, 457).— 
Fusion curves have been constructed for the binary systems given 
by benzhydrol with phenol, «-naphthol, 8-naphthol, quinol, resorcinol, 
pyrogallol, o-, m-, and p-nitrophenols, 2 : 4-dinitrophenol, picric 
acid, «- and 8-naphthylamine, o- and p-phenylenediamine, respect- 
ively. In the system benzhydrol and phenol a single compound is 
formed of the composition 1 mol. benzhydrol: 2 mols. phenol, 
m. p. 47-3°, no confirmation being obtained of the equimolecular 
compound (cf. Schmidlin and Lang, Ber., 1912, 45, 899). With 
®-naphthol, benzhydrol forms a compound (2 mols. @-naphthol : 
3 mols. benzhydrol), m. p. 62°, and with picric acid a compound 
(2 mols. picric acid: 1 mol. benzhydrol), m. p. 131°. With the 
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remaining substances in the above list benzhydrol forms no x 
but yields in each case a simple eutectic. G 


Influence of Substitution in the Components on the Equi 
librium in Binary Solutions. XLVI. Binary Systems of 
Azobenzene with Phenols. R. Kremann, K. ZECHNER, and 
G. WEBER (Monatsh., 1924, 45, 305—310). —Fusion curves for the 
binary systems of azobenzene with various phenols show no com- 
pound formation. The eutectic temperatures and percentages of 
azobenzene in the eutectic mixtures with various phenols are as 
follow : p-nitrophenol 49°, 90°, 8-naphthol 51°, 82%, quinol 55°, 
1%, resorcinol 57-2°, 80°%, o-nitrophenol 29°, 40%, m-nitrophenol 
58°, 76%, «-naphthol 48°, 66-5%, pyrocatechol 60°, 87-5%, pyro- 
gallol 65°, 100%, 2: 4- dinitrophenol, 54°, 72%, and picric acid, 
56°, 67-5 of of azobenzene respectively. G. M. B. 


Influence of Substitution in the Components on the Equi- 
librium in Binary Solutions. XLVII. Binary Systems of 
Acids or Esters with Phenols. R. Kremany, E. ZECHNER, and 
H. Drazin (Monatsh., 1924, 45, 355—378; cf. preceding abstract).— 
Fusion curves have been constructed for the binary systems formed 
by succinic and cinnamic acids respectively with each of the follow- 
ing: phenol, «-naphthol, $-naphthol, resorcinol, quinol, pyro- 
catechol, pyrogallol, m-nitrophenol, p-nitrophenol, 2 : 4-dinitro- 
phenol, and picric acid, and for the system cinnamic acid and o- 
nitrophenol. No compound is formed between succinic acid and 
any of the phenols named, a simple eutectic being found in each 
case. Cinnamic acid, on the other hand, forms an equimolecular 
compound with picric acid, m. p. 106-5°, which is largely dissociated 
in the liquid phase at its melting point, whilst the melting-point 
curves of cinnamic acid with m-nitrophenol and 2 : 4-dinitrophenol 
show a practically horizontal portion between two eutectics in each 
case (at 77-5° and 29—36% of cinnamic acid with m-nitrophenol and 
at 91° and 30—41% of cinnamic acid with 2 : 4-dinitrophenol), indi- 


cating easily dissociated compounds which are probably, by analogy, 


equimolecular in composition. Cinnamic acid forms no other 
compounds, but gives a simple eutectic in each of the other systems 
examined. From these results, it is inferred that compound 
formation is due to the double bond rather than to the carboxyl 
group of cinnamic acid and to the nitro groups rather than to the 
hydroxy] group of the nitrophenols. 

Complete fusion curves have been constructed for the binary 
systems of methyl oxalate with phenol, «-naphthol, 8-naphthol, pyro- 
catechol, quinol, resorcinol, pyrogallol, o-, m-, and p-nitrophenols, 
2:4-dinitrophenol, picric acid, and p-toluidine, respectively. 
Methyl oxalate forms a compound with phenol, m. p. 47-5°, of the 
composition 4 mols. phenol to 1 mol. ester, and with quinol a com- 
e ound, m. p. 94°, of the composition 1 mol. quinol to 4 mols. ester. 

ompound formation was not indicated in any other case, simple 
eutectics being found. Fusion curves have also been constructed 
for the binary systems ethyl oxalate with resorcinol, 6-naphthol, and 
quinol over the ranges 0—62%, 0—75%, and 0—97% of ester, 
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respectively. There was no indication of compound formation, 
although Baeyer and Villiger have described an equimolecular 
compound of ethyl oxalate with quinol. G. M. B. 


Study of the Ternary Mixture: Water-Ethyl Alcohol- 
n-Butyl Alcohol. F. Drovumion (J. Chim.. phys., 1925, 22, 
149—168).—The system was studied by the synthetic method. 
Mixtures rich in water are totally miscible at ordinary temperatures, 
but separate into two layers on warming; on increasing the tem- 
perature still further, another critical solution temperature isreached. 
Mixtures poor in water form two layers at the ordinary temperature, 
but they are totally miscible at higher temperatures. The critical 
solution temperature for water—n-butyl alcohol is 129-5°, and the 
solution contains 28% of the alcohol. The results are tabulated 
and given in the form of curves. The position of conjugate points 
on the diagram was determined by analysis of the two liquid layers 
in equilibrium. Details of the method employed are given. 


Compound AuCu in Gold Alloys. L. STeRNER-RAINER (Z, 
Metallk., 1925, 17, 162—165).—The compound AuCu separates in 
long, light-yellow needles from slowly cooled alloys of copper and 
gold containing 56-5°% to 93-0% Au, and from copper-silver—gold 
alloys the composition of which falls within the region bounded by 
lines joining the silver corner of the ternary diagram to the points 
on the copper-gold side corresponding with alloys of the above 
composition. Rapid cooling of the alloy through the range 500° to 
20° suppresses the separation of the compound, reduces the hardness 
and tensile strength of the alloy, and increases the ductility. [Cf. 
B., July 24th.] A. R. P. 


Equilibrium Diagram of the Copper-Zinc System. D. 
Irtsuxa (Mem. Coll. Sci. Kyoto, 1925, 8, 179—212).—A reinvestig- 
ation of the equilibria in the copper—zinc system has confirmed 
for the most part the results of earlier workers. Minor differences 
were, however, observed, especially in the positions of the boundary 
lines between the different constituents. In general, these were 
found to lie more towards the copper side than had previously been 
stated. The peritectic at 695° in alloys containing 20—-30% Cu 


. has only one saturation point, and that in alloys containing 0—12% 


Cu lies at 425°, which is much higher than previously found. The 
transformation in the 8 phase at 450—475° takes place in two stages, 
the maximum temperature of 475° occurring with 53% Cu. The 
8 solid solution decomposes below 550° into eutectoidal «+ y and 
between 560° and 590° there is a small field of 5+ y in alloys con- 
taining 26—30% Cu. Zine begins to volatilise from the surface 
layers of brass at about 470°. [Cf. B., July 24th.] A. R. P. 


Magnetisation of Ferro-Nickel [Alloys] (Thermomagnetic 
Properties). .M. Prscuarp (Compt. rend., 1925, 180, 1475— 
1478).—Alloys containing more than 344°, of nickel (Fe,Ni) are 
reversible in the sense that their magnetic properties disappear and 
reappear at the Curie point, whilst alloys containing less than this 
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amount of nickel are irreversible. If sufficiently cooled the latter 
acquire a strong magnetisation which is connected with the change 
of the iron from the y to the @ modification. Under certain con- 
ditions, alloys in the “8 ”’ state exhibit reversibility. The various 
cases possible are discussed and the experimental results expressed 
diagrammatically. J.8. C. 


Solubilities in Water of Rubidium and Cesium Chloro- 

latinates. E. H. and L. T. (J. Amer. Chem. 

oc., 1925, 47, 1314—1318).—The solubility has been determined 
between 0° and 100° at 10° intervals. The solubilities in g./100 g. of 
water at 0° and 100° are respectively : rubidium salt 0-0137 and 
0-334, cesium salt 0-0047 and 0-0915. J. 8. C. 


Equilibrium in the System Zinc Sulphate-Water. E. 
CoHEN and A. L. T. MoEsvELD (Z. physikal. Chem., 1925, 115, 433— 
439).—Further experiments have been undertaken which show that 
the earlier work of one of the authors (Cohen, ibid., 1900, 34, 179) 
was partly in error. The existence of the metastable monoclinic 
heptahydrate between 7° and 35° (Bury, this vol., ii, 119) is con- 
firmed. N. H. H. 


Solubility Curves of Zinc Sulphate. E. CoHEN and C. W. G. 
Herterscuis (Z. physikal. Chem., 1925, 145, 440—443).—A redeter- 
mination of the solubility curves of ZnSO,,6H,O and ZnSO,,7H,0 
(rhombic) has been made since the method of analysis used by one 
of the authors in previous work (Cohen, ibid., 1900, 34, 179) was 
subsequently shown to give results 0-4°% too high. The transition 
point now found is 37-9°. N. H. H. 


Solubility of Calcium Fluoride in Acetic Acid. L. Duparc, 
P. WENGER, and G. Graz (Helv. Chim. Acta, 1925, 8, 280—284).— 
Calcium fluoride (fluorite) is not, as hitherto supposed, insoluble in 
dilute acetic acid. Acetic acid (0-5N) dissolves at 40° 0-153 g., at 
60° 0-178 g., at 80° 0-206 g., at 100° 0-229 g. per litre. The 
corresponding figures for N-acid are 0-175, 0-203, 0-237, 0-264, 
and for 2N-acid 0-192, 0-229, 0-267, 0-300. W. A. S. 


Solubility of Magnesium Hydroxide. I. Existence of 
different Modifications of Magnesium Hydroxide. J. K. 
GJALDBAEK (Z. anorg. Chem., 1925, 144, 145—168).—The differences * 
in the recorded values of the solubility of magnesium hydroxide in 
water are ascribed chiefly to the existence of two forms of the 
hydroxide, a labile and a stable form. Errors may also have arisen 
on account of the readiness with which the dissolved hydroxide 
attacks glass with the formation of magnesium silicate. - Deter- 
minations, by the H.M.F. method, of the hydrogen-ion activity of 
solutions of magnesium chloride, saturated with the hydroxide by 
the addition of suitable quantities of sodium hydroxide, were made 
in paraffined vessels and showed that values of pag (the negative 
logarithm of the hydrogen-ion activity) fell to a constant value, 
corresponding with the stable form of the hydroxide. This was 
also observed when the hydroxide was replaced by magnesium 
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oxide or metal and the final paxqg values were in close agreement; 
the same values were obtained without an initial fall when the 
hydroxide was converted into the stable form before use. The 
initial hydrogen-ion activities, corresponding with the labile form of 
hydroxide, were less concordant. 


Solubility of Magnesium Hydroxide. II. Solubility 
Products and Dissociation Constants of the Magnesium 
Hydroxides. J. K. GsaLpBAEK (Z. anorg. Chem., 1925, 144, 
269—288).—The hydroxyl-ion activities of saturated solutions of 
magnesium hydroxide in aqueous magnesium chloride were calculated 
from the hydrogen-ion activities, determined as already described 
(cf. preceding abstract). The magnesium-ion concentration was 
equal to the known concentration of the chloride plus that of the 
hydroxide and carbonate, determined by electrometric titration with 
acid; the activity coefficient of the latter ion was calculated from 
Bjerrum’s formula, —logf=nk¥C,,,, in which f is the activity 
coefficient, n the valency of the ions, and C;,, the ionic concentration. 
The solubility products at 18° of the stable and labile forms of the 
hydroxide were thus calculated to be 101° and 10°°?, respectively ; 
the second dissociation constant was found to be approximately 
101 and, when allowance was made for incomplete dissociation, 
the calculated solubilities at 18° of the two forms were 1-61 x 10 
and 7-0x 10, respectively; nearly all previously recorded values 
lie between these two figures. The molar heat of solution of the 
stable form is —2200 calories and that of the labile form approxi- 
mately zero. A. G. 


Influence of the Variation of the Coefficient of Viscosity 
with Temperature on the Specific Heat of Solutions. N. 
DE Koxtossowsky (Bull. Soc. chim., 1925, [iv], 37, 605—608).— 
The specific heats of dilute aqueous solutions of organic substances 
such as carbamide, acetamide, dextrose, formic, oxalic, and citric 
acids are given accurately by (184+4-2n-+-3)/(18+ ™), where M is 
the molecular weight of the substance, » the number of atoms in its 
molecule, and » the number of molecules of water per molecule of 
solute. For some substances, such as the saturated alcohols, there 
is a considerable deviation from the values calculated from this 
formula, but the deviation is given by the additional term 
350d where yo and are the coefficients of viscosity of the 
solvent and the solute respectively. The observed deviation agrees 
with the value calculated from this expression in the case of ethyl 
and propyl alcohols, acetic acid, and sucrose, but in the case of 
methyl alcohol there is a further discrepancy. G. M. B. 


Salt-formation between Creatine and Sodium Hydroxide. 
A. Haun and H. Fasoxp (Z. Biol., 1925, 82, 473—484).—A saturated 
aqueous solution of creatine at 10° contains 10-9 g. of creatine per 
litre; at 12°, the amount lies between 14-4 and 14:9 g. The 
amount dissolved in sodium hydroxide increases from 12-72 g. per 
litre in 0-2N-solution to 23-20 g. in N-solution. X, for creatine is 
521045, Since K, is 5x10 (A., 1921, i, 515), creatine is about 
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a thousand times stronger as a base than it is as an acid. The 
hydrolysis of the sodium salt of creatine increases with dilution, 
being almost complete in 0-05N- to 0-025N-solution. The velocity 
of the conversion of creatine into creatinine by sodium hydroxide 
increases slowly with the concentration of the alkali. O. O. 


Salt Solutions. P.Monpatn-Monvat (Ann. Chim., 1925, [x], 3, 
72—190).—The formula, 502ZdT'/T?-+-ide/ec=0 is shown to represent 
the solubility of sodium and ammonium nitrates, the factor 7 being 
given by the relation dp/p=i .dc/c, where p is the vapour pressure. 
Heats of solution are recorded (at 0° and about 18°) for potassium, 
sodium, and ammonium nitrates, potassium and ammonium chlorides, 
and potassium sulphate. The calculated and observed values of L 
agree except in the case of the last-named salt. Similar data are 
recorded for certain mixed salt solutions with acommonion. The 
general rule that the ratio of L above and below a transition point 
is equal to the ratio of the gradients of the respective solubility 
curves is confirmed for ammonium nitrate. For two curves meeting 
at a eutectic the relation : L,, is verified 
for the above six salts; the suffixes | and 2 refer to the two curves. 
The same rule holds for solutions containing mixtures of salts with a 
common ion provided the left-hand side is multiplied by 7,/i,. The 
relation d log L/dc=—d logi/dT is confirmed ly. 


Ammoniation of Ions in Aqueous Solutions. J. Losan 
(Rec. trav. chim., 1925, 44, 459—465).—Cryoscopic measurements of 
aqueous ammoniacal solutions of the chlorides of lithium, sodium, 
potassium, magnesium, and ammonium have been made in order to 
determine to what degree the metal ions are capable of binding 
ammonia molecules. Lithium and, still more, magnesium ions show 
this effect to a marked degree. In the other cases an increased 
depression of freezing point is observed, but this is attributed to the 
masking of the ammoniation effect by the hydration of ions and 
molecules by the solvent with a consequent decrease in its activity. 
This is demonstrated by comparison with analogous experiments in 
which ammonia is replaced by dextrose, which does not combine with 
the ions: here a still greater increase of depression is observed 
(potassium excepted). The ammoniation effect is taken as propor- 
tional to the differences between corresponding depressions in the 
two sets of experiments. This gives decreasing ammoniation in the 
order lithium, sodium, ammonium, potassium. The effect thus 
decreases with increase in ionic volume. N. H. H. 


Displacement of Acids by Diffusion. E. DEmMovussy (Compt. 
rend., 1925, 180, 1498—1500; cf. A., 1924, ii, 147).—Previous work 
is extended to include various mixtures of alkali and alkaline-earth 
chlorides with organic acids. The alkaline-earth chlorides yield 
numbers for the displacement of hydrochloric acid which are sensibly 
identical. The displacement is much smaller in the case of the 
alkali chlorides. Displacement of hydrochloric acid also varies with 
the degree of ionisation of the organic acid, and under comparable 
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conditions the order of the acids starting with the least efficient is : 
acetic, citric, formic, oxalic. Replacement of the chloride ion by the 
less mobile sulphate ion results in a reduced displacement. Ana- 
logous results were obtained with mixed solutions of potassium 
chloride and barium hydroxide. J. 8. C. 


Absorption of Hydrogen Chloride in Concentrated 
Sulphuric Acid. V. Curr (Rec. trav. chim., 1925, 44, 476—479). 
_ he absorption of hydrogen chloride in sulphuric acid over a range 
of concentration of 76-43 to 100-00°%, H,SO, has been measured at 
25° and atmospheric pressure. The absorption shows a minimum 
at about 89% H,SO,, i.e., at a higher concentration than that 
corresponding with the hydrate H,SO,,H,O which contains 84-48% 
H,SO,. 


Adsorption from Viscous Media by Charcoal. G. WEISSEN- 
BERGER and H. WALDMANN (Monatsh., 1924, 45, 393—412).—The 
adsorption of iodine by five different varieties of charcoal from 
solution in glycerol, cyclohexanol, and n-butyl phthalate (d}® 1-49, 
viscosity 13-5 times that of water) is found to reach a true equilibrium 
which obeys the Freundlich adsorption equation. The time re- 
quired to reach equilibrium at 18° is 1-5 hrs. for glycerol, 1 hr. for 
cyclohexanol, and 3 hrs. for butyl phthalate solutions. Figures are 
recorded showing the variation of the adsorption from equivalent 
solutions of iodine as the composition of the solvent is varied by 
diluting the glycerol with water, the cyclohexanol and the butyl 
phthalate with benzene, whereby the viscosity of the liquids is much 
reduced. The amounts adsorbed at equilibrium are found to vary 
inversely as the viscosity of the medium for each set of mixtures, 
the values agreeing with an equation z/m=8/n!7 , wherexis the amount 
adsorbed, m the weight of adsorbent, » the viscosity of the medium, 
and 8 and y are constants peculiar to the substances involved, the 
values obtained for 8 and 1/y being: glycerol 5-19 and 0-447, cyclo- 
hexanol 1-11 and 0-515, butyl phthalate 1-060 and 0-0453. This 
effect is explained by the correlation of high viscosity with a high 
degree of polymerisation in the liquid and at the same time with a 
ready adsorption of the complex liquid molecules, which by com- 
peting with the iodine for the surface of the carbon lower the 
apparent adsorption. The addition of the less viscous liquid causes 
dissociation of the complexes, less adsorption of the liquid, and there- 
fore more adsorption of iodine. By means of Freundlich’s formula, 
the final concentration and amount adsorbed for a series of initial 
concentrations are calculated and found to agree with the values 
observed experimentally. 

The results are found to be of the same type for the different 
varieties of charcoal used. G. M. B. 


“‘ Activated '’ Graphite as a Sorbent of Oxygen. D. H. 
Bancuam and J. StarrorpD (J. Chem. Soc., 1925, 127, 1085—1094). 
—Graphite which has absorbed large quantities of hydrogen shows 
greatly increased activity as a sorbent of oxygen. A study of the 
kinetics of the sorption of oxygen showed that it took place at 
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constant pressure according to the equation s=ki’, where s is the 
quantity of oxygen sorbed at time ¢ after its introduction to the 
graphite, k and 6 being constants. The experiments were performed 
with graphite surrounding a platinum electrode in a small glass bulb, 
connected to the gas measuring system. By heating the graphite in 
a vacuum to 350°, and submitting it to the electric discharge in 
hydrogen, large quantities of the gas were taken up, and the graphite 
was then found to be very active towards oxygen. The activity 
towards carbon dioxide was scarcely changed. The equations for 
the sorption of oxygen all involved a common power of ¢, viz., 1%, 
Experiment showed that the ‘‘ induced” activity of the graphite 
towards oxygen was directly proportional to the hydrogen introduced 
electrically, and was independent of the amount of graphite used. 
Objections are raised to the view that hydrogen is maintained 
in an active state by the graphite and is removed by combination 
with oxygen, and a mechanism of the phenomenon based on the 
crystal structure of graphite is discussed. L. L. B. 


Adsorption by Activated Sugar Charcoal. II. Adsorba- 
bility of Hydrogen and Hydroxyl Ions. E. J. Minter (J. 
Amer. Chem. Soc., 1925, 47, 1270—1280).—The view that hydrogen 
and hydroxyl ions are equally adsorbed by charcoal is based on 
erroneous evidence, the hydroxy] ion being last instead of first in the 
series which expresses the adsorbability of anions by pure charcoal. 
Experiments have been carried out using pure, ash- and nitrogen- 
free charcoal (A., 1924, ii, 664). The adsorption of hydrochloric 
acid from its aqueous solutions is increased in presence of sodium 
chloride. Addition of sodium and potassium chlorides to solutions 
of the corresponding hydroxides results in an increase in the con- 
centration of the alkali; this is attributed to hydrolytic adsorption, © 
hydrochloric acid being adsorbed and an equivalent amount of 
alkali liberated. The strong inorganic bases are “ negatively ” 
adsorbed, i.e., the charcoal adsorbs water, leaving the alkali con- 
centrated in a smaller volume. Adsorption from solutions of salts 
is either exclusively hydrolytic or partly hydrolytic and partly 
molecular. Certain theoretical points are discussed. J. 8. C. 


Negative Adsorption and Oxidising Action of Suspended 
Charcoal. T. OryNa (Kolloid-Z., 1925, 36,287—288 ; cf. A., 1913, 
761).—Polemical, against Feigl (A., 1922, ii, 51). E. M. C. 


Adsorption of Vapours by Silica Gel by a Dynamic Method. 
W. A. Patrick and L. H. OppycKks (J. Physical Chem., 1925, 29, 
601—609).—The adsorption of water, ethyl alcohol, carbon tetra- 
chloride, and benzene vapour on silica gel containing 3-57% of water 
at 30° has been investigated by a dynamic method. The vapours 
were admixed with dry air in definite proportions and passed over 
the gel until equilibrium was attained. A hysteresis effect was 
observed with water vapour. The remaining liquids gave results 
which agreed with the authors’ theory of capillary condensation. 
The time taken for water vapour to reach equilibrium was very long. 
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Since water undergoes an increase in viscosity with reduced pressure 
it must be highly viscous in the capillary pores of the silica gel. 
M. B. D. 


Adsorption of Water Vapour and some other Vapours by 
the Surface of Glass. p’Huart (Compt. rend., 1925, 180, 
1594—1596).—The weight of water adsorbed by the internal surface 
of the apparatus described varies little with temperature between 
14° and 24°; it is proportional to the surface area and to the vapour 
pressure. This direct variation with vapour pressure holds between 
5 mm. and the saturation point, but even in the highest vacua 
obtainable in the presence of phosphorus pentoxide a certain 
amount of water (0-009 mg./dm.*) adheres to the glass after several 
hours. With vapours other than water the adsorption is much 
feebler and often cannot be measured, as in the cases of ethyl alcohol, 
chloroform, benzene, and toluene. The apparatus described may 
be used for the rapid determination of the humidity of gases or of 
hydrogen in organic compounds, and for the determination of the 
vapour densities of very volatile liquids. The results in the vapour- 
density measurements are more accurate than those obtained by the 
method of Victor Meyer. R. A. M. 


Sorption of Nitrous Oxide and Sulphur Dioxide by Glass. 
D. H. Baneuam and F. P. Burt (J. Physical Chem., 1925, 29, 540— 
550; cf. this vol., ii, 284).—The sorption of nitrous oxide and sulphur 
dioxide by glass has the same time characteristics as were previously 
found with carbon dioxide. It was found impossible to remove 
completely the sulphur dioxide from the glass wool. M. B. D. 


S-Shaped Adsorption Curve. K. W. Fiérov (Kolloid-Z., 
1925, 36, 215—217).—F er reactions yielding a new solid phase of 
higher solubility saiaik tials that of the adsorbent, the initial 
portion of the adsorption curve is convex to the concentration axis 
(Pavlov, A., 1924, ii, 594). |The complete adsorption curve, how- 
ever, should be S-shaped. To prove this, the system barium 
sulphate—potassium chromate has been investigated, with barium 
sulphate as adsorbent. Three series of measurements, using the 
reactants in different proportions, gave three curves, all convex in 
their initial portions. The curve for 0-5 g. of barium sulphate to 
100 c.c. of solution has a well-defined maximum. From the results, 
it is obvious that the reaction is complex, and for strong solutions, the 


equation is 


S-Shaped Adsorption Curves and their Calculation. Wo. 
OstwaxLp and H. Scuuuze (Kolloid-Z., 1925, 36, 289—300).—The 
adsorption of acetic acid by charcoal from mixtures of acetic acid 
and water was positive in all cases studied, with a maximum for 
15% of acetic acid. Acetic acid was negatively adsorbed from 
mixtures with ten organic solvents, the effect being most 
marked for mixtures with ethylene bromide. The adsorption 
curve throughout the whole range of mixtures of dry acetic acid and 
ethylene bromide is S-shaped. Up to 15-8% of acetic acid, the 
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adsorption is positive, and above this point negative. The S. 
shaped curve is not fitted satisfactorily by any of the equations 
put forward by Ostwald and de Izaguirre (A., 1922, ii, 480; 1923, 
ii, 128), but the two separate portions of the curve fitted are accur- 
ately reproduced by the simplest of their equations. It is assumed 
that acetic acid and ethylene bromide form a compound containing 
15-8% of acetic acid and that this compound alone is adsorbed, the 
component in excess behaving only as a solvent. There is some 
evidence of a eutectic point and of minima in the surface tension 
and viscosity curves in the neighbourhood of this composition. It 
is suggested that the point of zero adsorption from binary mixtures 
may be used to detect compound formation. K. M. C. 


Basic Exchange with Salts of Organic Nitrogen Com- 
pounds. E. Uncerer (Kolloid-Z., 1925, 36, 228—235).—The 
adsorption of salts of organic bases by calcium-permutite has been 
investigated, and the mechanism of the reaction has been found to 
depend upon base exchange, which follows the well-known adsorp- 
tion isotherm. The salts used included the hydrochlorides of 
guanidine, betaine, methylamine, and aniline, tetramethylam- 
monium iodide, arginine nitrate, and the alkaloids quinine, cinchonine, 
and strychnine, the alkaloids being dissolved in 94% alcohol to 
eliminate side-reactions on account of hydrolysis. Natural clay 
shows a similar behaviour towards the alkaloids. L. L. B. 


Evaporation of Water from Clean and Contaminated 
Surfaces. N.K.Apam (J. Physical Chem., 1925, 29, 610—611).— 
The deductions of Hedestrand (this vol., ii, 102) on the influence of 
colloidal films on the rate of evaporation of water vapour from water 
surfaces are inconclusive, since the experiments only measure the 
rate of escape of water vapour as controlled by the air film existing 
on the water surface. The results only show that the rate of 
evaporation in the presence of a colloidal film did not diminish by 
more than 0-2%,. M. B. D. 


Metallic Lustre. II. W. D. Banororr and R. P. ALLEN 
(J. Physical Chem., 1925, 29, 564—586).—When light of sufficient 
intensity seems to come from a single surface and there are suitable 
variations of intensity in space or time, metallic lustre is obtained. 
Substances such as solid dyes, potassium permanganate, etc. which 
show selective surface reflexion are so opaque for the rays thus 
reflected that the light comes practically from a single _ 


Unimolecular Films on Water. Oriented Adsorption of 
Derivatives of Benzene. W. D. Harkins and E. H. Grarron 
(J. Amer. Chem. Soc., 1925, 47, 1829—1335).—The areas occupied by 
the molecules of various hydroxyl derivatives of benzene have been 
derived from measurements of the surface tensions of aqueous 
solutions of these substances. The orientation of the molecules on 
the surface of water is discussed and the various molecular magni- 
tudes are compared with the dimensions obtained for molecules of 
benzene, naphthalene, and anthracene in the crystalline form. The 
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molecules of phenol are oriented with the hydroxyl group in the 
liquid and the phenyl group on edge above it. In the case of 
quinol both hydroxyl groups are within the liquid whilst the 
phenylene group remains on the surface. J. 8. C. 


Effect of Vapours of Some Organic Liquids on the Surface 
Tension of Water. V. KorAn (Rec. trav. chim., 1925, 44, 
466—475).—The changes in the surface tension of water dropping 
into the saturated vapours of carbon tetrachloride, light petroleum, 
toluene, benzene, chloroform, triethylamine, and ethyl ether have 
been measured and the temperature influences in each case exactly 
determined. It is found that the surface activity of these vapours 
is parallel to the interfacial activity of the corresponding organic 
liquids on water. The results are discussed with reference to the 
views of Harkins. N. H. H. 


Surface Tension of Gelatin Solutions. J. H. 8. Jonnston 
and G. H. Pearp (Biochem. J., 1925, 19, 281—289).—There is no 
quantitative relationship between the surface tension of a colloidal 
solution and the potential difference between the particles and the 
medium. The surface tension of gelatin solutions is at a maximum 
at the isoelectric point pa 4-7 and again at pg 2°8—3°0, after which 
it decreases steadily. The minima are at px 3-8—4-0 on the acid 
side and in the neighbourhood of pg 9 on the alkaline side. Increase 
of temperature or addition of electrolytes causes a lowering of 
surface tension of gelatin solutions. The surface tension of gelatin 
solutions is little affected by time after equilibrium is attained ; 
this occurs in a few hours at 25°, except in the case of isoelectric 
gelatin. For such gelatin solutions the surface tension rises to the 
value for water as flocculation proceeds. 8. 8. Z. 


Sign of the Electrical Layer Furthest away from the Surface 
of a Solution in Contact with Air or Metal. R. D. KLEEMAN 
and C. R. Pirts (J. Physical Chem., 1925, 29, 508—516).—Small 
bubbles of air rising up a tube containing a solution of a salt, acid, 
or alkali produce a fall of potential in the liquid in the tube. The 
fall of potential is attributed to the peeling off of charges from the 
electrical double layers associated with the surfaces of the bubbles. 
A tangential motion given to the liquid near one of the electrodes 
would tend to peel off the outermost layer of electricity and set 
up a difference in potential between the electrodes. No simple 
relations are disclosed. M. B. D. 


Influence of Colloidal Solutions on the Electrocapillarity 
of Mercury. K. Sanpera (Rec. trav. chim., 1925, 44, 480— 
487).—The influence of various colloids, notably gelatin, glycogen, 
gum arabic, ferrous hydroxide, starch, arsenious sulphide, mastic, 
silica, aluminium hydroxide, and fatty acids, on the electrocapillarity 
of mercury has been investigated by the dropping mercury electrode 
method of Kuéera (Ann. Physik, 1903, 11, 529,698). The minimum 
concentration which will affect the electrocapillarity appreciably 
varies considerably with different colloids. Thus for gelatin it is 
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0-001% ; glycogen, 0-01% ; gum arabic, 0-05%; ferrous hydroxide, 
0:1%; starch, 0-:03%; arsenious sulphide, The effect of 
change of concentration is demonstrated by the behaviour of gelatin 
in 0-0862N- and 0-137N-sulphuric acid. Here the first additions 
of colloid cause the greatest lowering of interfacial tension and 
similar results are given with colloidal silica in sodium chloride, but 
here the maximum of the capillarity curve is raised. The so-called 
anomalous adsorption was never observed. The influence of the 
electric charge of the colloids is expressed by the rule that, in general, 
positive colloids shift the maximum to the more negatively polarising 
potential and vice versa. The displacement of the maximum is 
influenced by the nature of the electrolyte. This may be due to a 
change of the electric charge of the colloids by the ions present. 
With colloidal silica, the order of mixing the solution affects the 
displacement. Experiments are described which show that the 
most effective degree of dispersion is intermediate between that of a 
suspension and molecular dispersion. The influence of positive 
and negative colloids as contrasted with positive and negative ions 
is explained by the assumption that the colloid particles have an 
apparent charge due to the selective adsorption of positive or 
negative ions which will then surround them by a double layer (of 
potential ~). Thus “ positive” particles adsorb with preference 
negative ions. From this it is deduced that the shift of the 
potentials corresponding with the maxima of the capillarity curves 
serves as a measure of the adsorption potential (Z) surrounding the 
charged particles. N. H. H. 


General Structure of Matter in the Colloidal State. I. 
Form and Chemical Composition of Disperse Particles in 
Suspensoids and Precipitates. P.P. von WEm™aARN (Kolloid-Z., 
1925, 36, 237—240).—A résumé of the author’s views. L. L. B. 


Alteration in the Fibre X-Ray Spectrogram of Cellulose 
on Swelling in Concentrated Aqueous Solutions. J. R. 
Katz and H. Marx (Z. physikal. Chem., 1925, 115, 385—404).— 
The swelling of cellulose (ramie) in concentrated solutions of acids, 
bases, and salts, which is much greater than in pure water (cf. A., 
1924, ii, 652), has been studied by means of X-ray spectrograms. 
Swelling in solutions of zinc chloride, calcium thiocyanate, potass- 
ium iodide, and potassium iodide with mercuric iodide produced no 
change in the cellulose lattice. With the two latter solutions, how- 
ever, the cellulose spectrogram disappeared if the preparations were 
not washed, but returned on washing. Swelling in nitric and sul- 
phuric acids could not be studied fully owing to the ready solubility 
of the cellulose. In sufficiently strong solutions of sodium, potass- 
ium, and lithium hydroxides, the cellulose diagram gives place to 
that of a new substance the crystallites of which lie parallel to the 
fibres. After washing the preparations, both diagrams are observed. 
Ammoniacal copper oxide solution gives similar results. Concen- 
trated solutions of this and of the alkalis cause an enlargement of the 
cellulose lattice up to 4%. N. H. H. 
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Cholesterol and its Esters. II. E. Kexsrr (Biochem. Z., 
1925, 157, 166—171).—The sols of cholesterol] and of its esters 
confer their stabilising power on the colloid by which they are 
adsorbed. The nature of the cation in the salts derived from 
cholesteryl esters (e.g., sodium or potassium salt of cholesteryl 
sulphuric acid) has a marked influence on the stabilising power of 
the latter. Methyl, ethyl, propyl, and butyl alcohols all raise the 
electrical conductivity of the sols of cholesterol and its esters, but 
as the concentration of the alcohol increases this rise becomes pro- 
gressively less; in high concentrations of alcohol the conductivity 
and the dissociation are diminished. ‘The stability of these sols is 
increased by the addition of alcohol. Addition of carbamide or 


glycine increases the stability of an arsenic trisulphide or a sulphur 
sol. H. D. K. 


Silicate Solutions and Some Silicious Gels. J. G. Vain 
(J. Soc. Chem. Ind., 1925, 44, 214—2197r).—A discussion and corre- 
lation of the properties and the uses of silicious gels and sols. The 
theory that colloidal silica particles always tend to coalesce into 
larger aggregates and finally to gel, and that whether sols or gels 
they adsorb positively charged ions on their surface, receives con- 
siderable support from observed facts. L. A. C. 


Formation of Colloidal Manganese Dioxide in the Reduction 


‘of Permanganate by Arsenious Acid. Influence of its 


Adsorptive Power on the Extent of the Reaction. M. Grtoso 
(Bull. Soc. chim., 1925, [iv], 37, 641—656).—The titration of potas- 
sium permanganate with sodium arsenite in 0-1N-solutions to a 
green colour gives consistent results within a certain range of con- 
centration of sulphuric acid, the manganese being reduced to a state 
of oxidation corresponding with Mn,O;. In neutral solution or with 
insufficient acid, a brown turbidity or a yellow coloration is obtained, 
whilst an excess of acid gives a pink solution, the corresponding 
states of oxidation of the manganese ranging continuously from 
MnO, through Mn,O,, and Mn,O; to Mn,O;. The end-point is similar 
with certain concentrations of nitric acid but never in presence of 
tartaric or phosphoric acids. The degree of oxidation of the 
manganese at the end-point is affected considerably by Ag” ions, 
less by AsO,’ ions, whilst in presence of Mn™ ions the reduction pro- 
ceeds quantitatively to MnO,. The variation in composition of 
the reduction product with various conditions proves that the 
formule Mn,O, and Mn,O,, do not represent definite compounds, 
the green liquid being a colloidal solution of MnO, with other sub- 
stances adsorbed. This sol has a wide absorption band extending 
to 4900 A., and it polarises the light it scatters. A similar sol is obtain- 
able by adding sulphuric acid to a solution containing permanganate 
and arsenite and diluting the product. The state of oxidation of 
the manganese in this solution is found to correspond with MnO,, 
and the same is true of the black solid which it deposits on keeping. 
The latter contains arsenic but not as a definite compound. The 
composition of the colloid obtained in titration is probably 
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nMnO,Mn0O, where » is larger than 2, and the influence of some of the 
added salts is explained on this assumption. G. M. B. 


Is the Solution of Cellulose in Ammoniacal Copper Oxide 
a Peptisation? E. Baur (Kolloid-Z., 1925, 36, 257—259).—It is 
shown from the data of Hess and others (A., 1924, i, 143—148) 
that the distribution of copper between cellulose and a solution of 
celluJose in Schweitzer’s reagent may be represented by an adsorption 
equation. E. M. C. 


Composition of Solutions of Cellulose in Ammoniacal 
Copper Oxide. K. Hess and E. Messmer (Kolloid-Z., 1925, 
36, 260—264).—Baur’s conclusion (see preceding abstract) that the 
combination of cellulose with “‘ cuprammonium ”’ is an adsorption 
process is controverted. No other metal behaves exactly like copper. 
The reaction is independent of the dispersion of the cellulose over 
wide ranges. Similar complexes are formed by other carbohydrates, 
of suitable constitution, which give true solutions. It is shown 
than an equation based on the mass-action law is more satisfactory 
for purposes of interpolation than is the one based on the hypothesis 
of adsorption. E. M. C. 


Plasticity of Cellulose in ‘‘Cuprammonium Hydroxide." 
E. K. Carver and H. Forts (J. Amer. Chem. Soc., 1925, 47, 1430— 
1434).-—-An improved form of Bingham and Green’s plastometer 
(Proc. Am. Soc. Test. Mat., 1909, 19, ii, 640) is described. With 


this measurements have been made of the plasticity of 0-5—2%, 
solutions of standard cellulose (cf. Gray and Cory, Ind. Eng. Chem., 
1924, 16, 853, 1130), in ‘‘ cuprammonium hydroxide ” solution con- 
taining 1-5% of copper and 20-5% of ammonia, by weight, to which 
2°% of sucrose was added to reduce oxidation. The results 
obtained confirm those of Joyner (T., 1922, 121, ee 


Cause of Conductivity of Casein Solutions. M. FiscHENICcH 
and M. PonAnyi (Kolloid-Z., 1925, 36, 275—281; cf. A., 1920, i, 684; 
Plattner, A., 1923, i, 963) —The diffusion through a ‘membrane of 
conducting substances from a neutral solution of casein is due 
neither to bacterial decomposition nor to membrane hydrolysis. On 
dialysis in collodion membranes the conductivity may fall to one- 
half without any precipitation of casein. Variations in the con- 
ductivity of the outer solutions after dialysis are ascribed to differ- 
ences in permeability to impurities in the casein. The conductivity 
is reduced by 20% on dialysis through parchment and the outer 
liquid contains organic substances which are not casein. Since the 
addition of gelatin has substantially the same effect on the con- 
ductivity of neutral casein solutions when in solution at 25° and as a 
jelly at 0°, it is concluded that casein ions play no part in the con- 
ductivity of neutral casein solutions. E. M. C. 


Protein and Potassium Ions. W. E. Rinerer (Z. physiol. 
Chem., 1925, 144, 85—96).—Electrometric determinations have 
shown that nucleoprotein prepared from horse-serum combines, 
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in neutral solution, with potassium ions to a small extent. Euglobu- 
lin in potassium chloride solution depresses the activity of the 
chloride ions but not of the potassium ions; in alkaline solution, 
it depresses the activity of the potassium ions very slightly. 
Reduced and oxygenated hemoglobin in neutral and acid solution 
exerts no influence on the potassium or chloride ions. It is con- 
cluded that, at neutral reaction, water-soluble proteins do not form 
complex ions, whereas water-insoluble proteins may combine with 
a small quantity of cations or a larger amount of anions. C. R. H. 


Relationship between Ostwald's Viscosity Equation and 
Poiseuille’s Law. K.Martruivus (Kolloid-Z., 1925, 36, 281—282). 
—An expression for the viscosity in the turbulent state is derived 
from Ostwald’s equation for colloidal solutions, which do not obey 
Poiseuille’s law. E. M. C. 


Influence of Rate of Shear on the Measurement of the 
Viscosity of Disperse Systems. IV. W. Ostwatp (Kolloid-Z., 
1925, 36, 248—250).—The work of a number of investigators in this 
direction is reviewed. The simple logarithmic relation Vt!=kP*, 
formerly applied by de Waele (J. Oil and Colour Chem. Assoc., 
1923, 6, 33) and by Farrow and Lowe (J. Textile Inst., 1923, 14, 
414) to capillary viscosimeter measurements with vaseline and starch 
paste, has been found by the author and his colleagues to hold for 
25 sols when using capillary viscosimeters of varied types, and also 
when using the Hess or Couette apparatus. L. L. B. 


Viscosity and Elasticity of Soap Solutions. H. FREUNDLICH 
and H. J. Korres (Kolloid-Z., 1925, 36, 241—243).—Viscosity 
measurements with the Couette apparatus show that solutions of 
sodium oleate and dilute solutions of sodium stearate possess no 
elasticity at the ordinary temperature. On the other hand, a 
marked elastic effect is shown by a solution of a mixture of the two 
soaps, in which both are present in about the same concentration 
as in the measurements with the pure soaps. L. L. B. 


Influence of Alcohol on the Viscosity of Blood-serum. K. 
Hayasut (Kolloid-Z., 1925, 36, 227).—A repetition of Fiirth and 
Bliih’s measurements of the viscosity of blood-serum containing 
alcohol (ibid., 1924, 34, 129). Three series of experiments are 
recorded, using an Ostwald viscosimeter in a water-bath at 20°, 
and in each case the viscosity rose practically linearly with the 
alcohol content. The minimum recorded by Fiirth and Bliih was 
not confirmed. L. L. B. 


Emulsions. W. Serrriz (J. Physical Chem., 1925, 29, 587— 
600).—Emulsions of various paraffin hydrocarbons in water with 
casein as an emulsifying agent are of the oil-in-water type up to 
d 0-828 and of the water-in-oil type above 0-860. The intermediate 
range gives rise to only very unstable emulsions which may be of 
either type. These results cannot be explained on the oriented 
molecular wedge hypothesis. The following electrolytes stabilise 
the oil-in-water emulsions : sodium hydroxide > barium hydroxide > 
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thorium nitrate>aluminium sulphate>barium chloride>sodium 
chloride. With the exception of the last two electrolytes, certain 
of the water-in-oil emulsions can be reversed by them. This effect 
cannot be ascribed to a lowering of the interfacial surface a. 

. B.D. 


Effect of Added Substances on the Stability of Dispersoids, 
II. P. P. von Wermarn and 8. Urzno (Kolloid-Z., 1925, 36, 
265—274).—The stability of dispersoid sulphur solutions, prepared 
by grinding sulphur with dextrose, generally increases with the 
addition of increasing amounts of salts up to a concentration of the 
order of 0-01 millimol. per litre and decreases for higher concentra- 
tions. For chlorides the concentration needed to give maximum 
stability decreases with the valency of the cation, and the relative 
increase in stability at the maximum increases with the valency. 
No increase in stability was found with potassium nitrate. A 
second region of maximum stability in more concentrated solutions 
is shown by certain sulphur compounds. This second maximum 
stability is well marked with potassium thiocyanate (at 10 millimols. 
per litre) and is also found with calcium thiocyanate and potassium 
sulphate, but not with sulphuric acid. Attention is directed to a 
general analogy between the behaviour of sulphur and cellulose. 

E. M. C. 


Colloid Chemistry of the Vitamin Problem. F.-V. von 
Haun (Kolloid-Z., 1925, 36, 271—274).—Some 50 foodstuffs of 
widely different types showed a close agreement between the surface 
activities of the aqueous extracts or juices and the contents of water- 
soluble vitamins. With onions, bananas, milk, and egg yolk the 
surface activities were too high, but much lower values were obtained 
after ultrafiltration; the majority of the extracts underwent no 
change on ultrafiltration. The percentage reductions of the surface 
tension of water for extracts grouped according to their vitamin 
contents were: nil 0—1-4, low 1-8—9-2, medium 10—17, high 
15—26. Marked reductions in surface activity resulted from heat- 
ing or drying apples and potatoes. In a separation by Funk’s 
method, the fractions rich in vitamin reduced the surface tension 
by about 25%, whilst the vitamin-free fractions reduced it by 
24%. It is suggested that the characteristic action of foodstuffs 
containing vitamins is to be ascribed to an increase in the perme- 
ability of the walls of the intestine to colloids and substances of high 
molecular weight owing to the high surface activity of substances 
in the vitaminoid state. E. M. C. 


Stability of Colloidal Solutions. III. Coagulation of 
Copper Ferrocyanide Sol. K.C. Sn (J. Physical Chem., 1925, 
29, 516—539; cf. A., 1924, ii, 830).—A solution of a negatively 
charged copper ferrocyanide sol prepared from potassium ferro- 
cyanide and copper chloride and subsequent dialysis was found to 
be normal so far as the Schultze~Hardy law is concerned. When a 
univalent electrolyte was used for coagulating the sol, the anion was 
found to exert a considerable effect. Thus, nine times the number 
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of equivalents of salt were required for coagulation when potassium 
ferrocyanide was substituted for potassium bromide. The effect of 
the anion is not so marked with bi- and ter-valent cations. The 
effect of dilution is to stabilise the sol towards uni- and bi-valent 
coagulating ions and to make it more sensitive to ter- and quadri- 
valent ions. The behaviour of potassium chloride was anomalous 
in that dilution apparently had no effect. This behaviour was found 
to be due to the presence of a considerable amount of potassium 
ferrocyanide. Sucrose is without effect when potassium chloride 
is used as a coagulant, but makes the sol unstable towards barium 
chloride. Ethyl and propyl alcohols sensitise it,towards all coagu- 
lating ions. ‘The sol becomes more stable to all electrolytes on 
keeping, which is probably due to the release of some free ferro- 
cyanide ion by the slow hydrolysis of the colloid, and this stabilises 
the remaining sol. Potassium ferrocyanide increases the stability 
of the sol towards potassium chloride and barium chloride to a 
maximum after which the stability decreases. The antagonistic 
effect between pairs of salts is due to the stabilising effect of the ions 
which carry a charge opposite in sign to that of the precipitating ion. 
M. B. D. 


Stability of Colloidal Solutions. II. Stability of Colloidal 
Solutions of Chromium Hydroxide and Copper Ferrocyanide 
in Presence of Stabilising Ions and Coagulation of the Colloids 
by Mixtures of Electrolytes. K.C. Smn and M. R. MenRotra 
(Z. anorg. Chem., 1925, 142, 345—366).—The stability of chromium 
hydroxide sols towards potassium sulphate or oxalate is increased by 
successive additions of hydrochloric acid up to a maximum and is then 
reduced by further quantities. Mixtures of the two salts, on the other 
hand, have additive coagulating powers. Similar results are obtained 
with copper ferrocyanide, with ferrocyanide or alkali as stabiliser 
and potassium or barium chloride as coagulant. The theory is 
fully discussed and the conception of antagonistic effects between 
cations is rejected for the majority of such cases. The ion bearing 
the same charge as the colloid exerts the preponderating influence. 
Stabilisation by dilution, or by one of a mixture of electrolytes, and 
the phenomenon of acclimatisation are related and explicable on the 
same theory. L. J. H. 


Influence of Wave-length on the Coagulation of a Colloidal 
Solution by X-Rays. A. Docnon (Compt. rend. Soc. Biol., 
1924, 91, 197—199; from Chem. Zentr., 1925, ii, 1447—1448).— 
The coagulation of a mastic sol, sensitised by sodium chloride, is 
promoted by exposure to Réntgen rays, the longer waves appearing 
to effect the coagulation somewhat faster than shorter waves. 


The energy absorbed by the solution was the same in both cases. 
R. B. 


Velocity of Coagulation of Antimony Trisulphide. C. K. 
JABLOZYNSKI and A. PRZEZDZIECKA-JEDRZEJOWSKA (Bull. Soc. 
chim., 1925, [iv], 37, 608—612; cf. this vol., ii, 35).—By the optical 
method previously described it has been found that the velocity of 
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coagulation of antimony trisulphide sols, in the presence of small 
amounts of potassium chloride, is in accordance with Smoluchowski’s 
equation. The stability of the sol is much diminished when the 
free hydrogen sulphide has been removed by means of a stream 
of hydrogen. G. M. B. 


Velocity of Coagulation of Colloidal Mixtures. C. K. 
JABLCZYNSKI and H. LorENTZ-ZIENKOWSKA (Bull. Soc. chim., 1925, 
[iv], 37, 612—615; cf. preceding abstract).—Since the coagulation 
of mixed sols containing arsenious and antimonious sulphides in 
various proportions is found to proceed according to the same law 
found to hold for sols of these two substances separately, the process 
of coagulation must be a purely physicalone. Any selective chemical 
action would have produced a deviation from the observed relation. 

M. B. 


Theory of Peptisation and Protective Effect of Colloids and 
Non-electrolytes. K.C. Sen (Kolloid-Z., 1925, 36, 193—202).— 
The peptisation of hydroxides with acids shows that an adsorption | 
of the acid always precedes colloid formation. In the peptisation 
of metallic salt solutions and the formation of basic salts, the 
hydrogen ion is probably the actual peptising agent, the action of 
the metal ion being of less importance. A consideration of 
Langmuir’s adsorption theory shows that in general an adsorption 
should occur wherever there is a possibility of chemical action. 
Experiments are described in support of this theory. The view 
that only ions and charged colloids can act as peptising agents is 
emphasised. Neutral molecules and proteins effect the stabilisation 
of a sol by an adsorption and covering of the colloid particles, such 
stabilisation being only effective in the presence of electrolytes. 
Protected colloids in general owe their stability to the Helmholtz 
double layer, and the protective action of such different substances 
as glycerol, sucrose, egg-albumin, etc. is probably the same. The 
behaviour of non-electrolytes and proteins varies slightly, in that 
the adsorption complex of the former can be easily destroyed, whilst 
the protein forms a solid surface coating. 

The conclusions drawn by Loeb from his work on the protective 
action of gelatin for collodion particles (cf. A., 1923, ii, 301) are 
criticised, and the theory of Liesegang’s rings is discussed. +s 

Nature of Swelling in Substances giving a Debye-Scherrer 
Diagram. J. R. Katz and H. Marx (Proc. K. Akad. Wetensch. 
Amsterdam, 1924, 27, 520—528).—The changes taking place in 
certain colloids during imbibition have been studied by the X-ray 
method. Whereas cellulose, fibroin, and chitin show no change 
in the lattice during swelling, this is not always the case. With 
inulin the lattice volume increases by 8—11% when the total 
volume of the colloid increases by 114%. Soluble starch probably 
exhibits similar behaviour. It would therefore seem that imbibition 
may be either an intermicellar or an intermolecular process 
according to the nature of the substance. The lattice will onl 
change with the latter type of imbibition. 8. B. 
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Cause of the Characteristic Extensibility of Caoutchouc. 
Alteration of X-Ray Spectrum of Caoutchouc on Extension. 
J. R. Katz (Kolloid-Z., 1925, 36, 300—307).—Unstretched Hevea 
caoutchouc gives an amorphous X-ray spectrogram. Stretched 
caoutchouc gives in addition a line spectrogram, corresponding 
with an assemblage of ‘“ crystals”’ arranged with their axes in the 
direction of the stretching. The relative intensity of the line 
photogram increases with the stretching and finally the whole of 
the caoutchouc appears to be in the “crystalline” form. The inter- 
ferences are confined to a small diffraction angle. The size of the 
lattice is about 8 A. in the direction of stretching. The elementary 
cell is probably smaller in one or more directions than the caoutchouc 
molecule and possibly corresponds with simple units, such as 
tri-isoprene. Caoutchouc consists of a crystalline and an amorphous 
substance, but, since the crystalline interference lines occur only 
with more than 100%, stretching, the early stages in the extensibility 
must be ascribed to some cause other than the formation of 
“ erystalline material. E. M. C. 


Effect of Drying on Permanently Deformed Gels. E. 
HatscHek (Kolloid-Z., 1925, 36, 202—206; cf. ibid., 1924, 35, 
67).—Gels in the form of quadratic prisms, made by pouring the sol 
into paraffined paper moulds and cooling, were subjected to bending 
or twisting forces, so that they received a permanent deformation. 
In the case of both bent and twisted prisms, the deformation 
increased considerably on drying, ¢.g., in one case the torsion before 
drying was 62°, and after drying 433°. The question is discussed 
as to whether the change on drying is a consequence of the preceding 
deformation, or the characteristic form of the gel. Special moulds 
for giving an initial bend or twist to gels were prepared, and with 
these, no increase of deformation occurred on drying. The con- 
clusion is reached that deformation causes some radical change to 
take place in the gelatin. L. L. B. 


Periodic Stratification of Magnesium Hydroxide. K. 
Popp (Kolloid-Z., 1925, 36, 208—215).—In order to investigate 
more thoroughly the nature of Liesegang’s layers, the ring-system 
formed by the interaction of magnesium chloride and ammonia has 
been qualitatively and quantitatively studied. Which of the two 
reagents is contained in the gelatin has no essential influence on the 
banding; in both cases a “ clearing” ring appears, and the rings 
disappear on diffusion of ammonium chloride into the gel. When 
ammonia diffuses into gelatin containing magnesium chloride, it is 
found that with decreasing magnesium chloride concentration, the 
rings increase in number and thickness, whilst the space between 
them decreases; with decreasing ammonia concentration, the rings 
decrease in number and thickness, whilst the space between them 
Increases; with decreasing ammonium chloride concentration, the 
rings increase in number and thickness, whilst the space between 
them decreases; with decreasing gelatin concentration, both the 
rings and the space between them increase in thickness, whilst their 
number remains the same; with falling temperature, both the rings 
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and the space between them increase in thickness. The rhythmic 
precipitation occurs in coarsely dispersed colloid and molecular 
media, such as clay, 0-6°% agar, silicic acid, fine sand, and glass 
beads in water. L. L. B. 


Electro-ultrafiltration of Gelatin and Glue. H. Brcnuotp 
and A. RosrensBera (Biochem. Z., 1925, 157, 85—97).—A new 
method for the purification of colloids by a combination of ultra- 
filtration and electrodialysis is described in detail. In a relatively 
short time colloids may be freed almost completely both from 
electrolytes and dialysable decomposition products. A method 
of double ultrafiltration combined with electrodialysis, by which 
liquid is ultrafiltered at both the cathode and the anode of the 
electrodialyser, permits of the complete removal of salts from 
gelatin and from glue. By this means a globulin has been separated 
from glue. - H. D. K. 


Cataphoresis of Metal Sols in Organic Dispersion Media. 
F. Evers (Kolloid-Z., 1925, 36, 206—207).—Phenomena similar to 
those observed by Hatschek and Thorne (this vol., ii, 197) with 
nickel sols in benzene, in presence of caoutchouc, were also observed 
by the author and Harries (Ber., 1923, 56, 1048) in the case of 
platinum sols stabilised by caoutchouc. Cataphoresis showed that 
both positively and negatively charged particles were present in 
the sol. From the fact that the disperse platinum always separates 
at the electrode with perhydrocaoutchouc, it is inferred that the 


platinum in the solution is aggregated with the caoutchouc. 
L. L. B. 


Theory of Membrane Equilibria. E. Hicker (Kolloid-Z., 
1925, 36, 319—320).—A correction (cf. this vol., ii, 528). 
EK. M. C. 


Direct Measurement of Mean Free Path of Uncharged 
Silver Atoms in Nitrogen. F. Bretz (Z. Physik, 1925, 32, 
81—102).—Silver was heated in a silica tube to a temperature of 
1100° and its vapour allowed to pass through an orifice and impinge 
on glass plates. The thickness of the deposit was measured by 
an optical method after converting the metal into the iodide. The 
product of the mean free path in cm. and the pressure of the nitrogen 
in mm. of mercury was approximately constant = 0-0098. The 
radius of the silver atom was found to be 1:0108 cm., an 
inexplicably small value. E. B. L. 


Dissociation of Chlorine. H. von WarTENBERG and D. 
WEIGEL (Z. anorg. Chem., 1925, 142, 337—344).—In part polemical 
against Trautz and Geissler (this vol., ii, 294). The dissociation of 
chlorine at 1205°, determined by Meyer’s method, agrees, within 
the limits of error, with the values of Henglein (A., 1922, ii, 823) 
and of Wohl (A., 1924, ii, 600). L. J. H. 


Dissociation of Auric Chloride. M. Petit (Bull. Soc. chim., 
1925, [iv], 37, 615—623; cf. Rose, T., 1895, 67, 881).—The total 
pressures produced when auric chloride is heated to temperatures 
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from 100° to 251° have been measured by a static method and the 
results compared with those of Rose and of Meyer (Diss., Paris, 1912). 
The dissociation of the trichloride is practically irreversible, but the 
pressure observations are satisfactory if taken at progressively rising 
temperatures. An estimate of the vapour pressure of the tri- 
chloride is obtained from separate experiments in which the weight 
of auric chloride volatilised in a known volume is determined. B 
subtraction of these values of vapour pressure from the total 
pressures observed the dissociation pressures of auric chloride are 
obtained. By means of Clapeyron’s equation the heat of formation 
of the trichloride from aurous chloride and chlorine is found at 
various temperatures: it rises from 16-8 to a maximum of 20-6 
between 181° and 202° and then falls to 15-6 large calories between 
229° and 251°. The temperature at which the dissociation pressure 
=760 mm. is calculated to be 249°. G. M. B. 


Deduction of the Type of a Two-component System by 
Means of the Addition of a Third Component. F. A. FREetH 
(J. Physical Chem., 1925, 29, 497—507).—The principle of Schreine- 
makers, that any two solid substances will always yield a charac- 
teristic solubility diagram, which is the same in type for every 
possible liquid used as solvent, provided that the liquid in question 
does not form compounds with either of them, can be used to 
differentiate between types of binary systems about which thermal 
analysis cannot give final evidence. It is suggested that an iso- 
thermal of the system water—potassium nitrate-sodium nitrate at 
about 140° would decide the correct interpretation of the results of 
Madgin and Briscoe (T., 1923, 123, 1608, 2914) and those of Hissink 
(A., 1900, ii, 339). It is improbable that ammonium nitrate and 
ammonium sulphate form mixed crystals (cf. Perman and Howells, 
T., 1923, 123, 2130). An isothermal at 170° with water as a third 
component would provide the necessary evidence as to the correct- 
ness of the assumption. The case of d-camphor oxime—l-camphor 
oxime is also discussed. M. B. D. 


Properties of Physical Systems in the Neighbourhood of 
the Critical State. L. Gay and N. Prerraktis (J. Chim. phys., 
1925, 22, 169—185).—The authors discuss the critical state for 
two phases in a system of any degree of complexity. Application 
of the phase rule shows that if n is the number of degrees of free- 
dom of the system, and if (n—1) independent variables are fixed, 
then any two properties of the two phases considered can be repre- 
sented as a function of the mth variable by a single curve. When 
one of the phases disappears the properties are represented by a 
surface. The authors show that by suitable numerical repre- 
sentation it is always possible to define this equilibrium curve. 
When variations imposed on a physical system cause it to pass 
through the critical state, a decrease in the number of phases is 
not indicated unless the properties studied concern one of these 
two phases. The authors investigate the modes of numerical 
representation so that the critical curve around the critical point 
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is fairly straight and of appreciable length. The conditions for 
this desideratum are given. W. T. 


System Chloride-Sulphate-Sodium-Water. A. J. PELLING 
(J. S. Afr. Chem. Inst., 1925, 8, 3—6).—The 94-5° isotherm, and 
extra data for the 0° isotherm of this system are given, and the 
invariant solution at 94-5° is determined. B. F. 


Free Energy and Heat Content of Tellurium Dioxide and 
of Amorphous and Metallic Tellurium. Reduction Potential 
of Tellurium. R. SchumMANN (J. Amer. Chem. Soc., 1925, 47, 
356—362).—Cells of the type )|H, 
(1 atm.) have an H.M.F. of —0-5286 at 25° and —0-5213 at 45°. 
The free energy of formation of tellurium dioxide is —64,320 cal. 
and its heat of formation is 77,700 cal. at 25°. The amorphous 
and metallic forms of tellurium have identical electrometric proper- 
ties. The amount of tellurium dissolved is proportional to the 
activity of the hydrogen ion in solution so it must be present as 
a univalent positive ion, perhaps Te(OH),° or TeO(OH)’. The 
molal reduction potential of tellurium corresponding with Te(s)+ 
© is —0-5590 volt. L. J. H.g 


Law of Volatility. C. Maticnon (Bull. Soc. chim., 1925 [iv], 
37, 503—513; cf. Matignon, A., 1908, ii, 465).—The superiority of 
carbon as @ reducing agent, compared with silicon, is attributed 
to the volatility of carbon monoxide and dioxide. If the reduction 
of a metallic oxide is written in the form MO+C=CO+M—Q cal., 
the free energy of the reduction process is given by the relation 
A=8T (log T'+2-05)—Q, and reduction will occur as soon as the 
temperature is sufficiently high to give a positive value to A. In 
cases in which both initial and final systems contain volatile sub- 
stances, the same considerations apply, each volatile molecule in the 
initial system being countatedamaal | by a gaseous molecule in the 
final system, and the volatility being measured by the difference 
in the number of gaseous molecules in the initial and ~~ —“ 


Reactivity in the Solid State between*®Acidic and Basic 
Metal Oxides. F. pr Carut (Atti R. Accad. Lincei, 1925, [vil, 
1, 533—537; cf. A., 1924, ii, 758)—Heating curves were deter- 
mined for equimolecular mixtures of basic and acidic oxides. For 
the mixture MoO,-BaO reaction began at 290°, the temperature 
rising to 1200° in "D5 sec., and a white friable mass resulting. The 
thermal effects in the following cases were much weaker and 
occurred at the temperatures indicated. MoO,-CaO 650°; 
MoO,-PbO 650°; MoO,-SnO 400°; Mo0O,-CdO “about 500°; 
MoO, “NiO about 495° ; MoO, —CoO 410°; MoO, -ZnO 270°, and a 
weaker effect at 720°; MoO, “Mg O no reaction. wo, Bad 190°; 
WO,-CaO 245°; wo 310°; WO, 265°; 0,-Cd0 
250°; WO,-NiO 260°; WO,-CoO 255°; 0,-BaO 
CaO 630°; V,0,-PbO about 560°; 0, bad 480°; V,O,-Sn0 


250°; V,0,-Zn0 260°; V,0,-MgO ~BaO 220°; Cr,0,- 
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CaO about 550°. Tin dioxide, bismuth trioxide, lead dioxide, and 
alumina react only with barium oxide. ee 


Behaviour of Clays, Bauxites, etc. on Heating. III. 
H. 8S. Houtpsworts and J. W. Coss (T'rans. Ceram. Soc., 1923— 
1924, 23, 279—292).—The shrinkage of clays is not a continuous 
process but takes place in a number of stages, each stage being 
completed at a definite temperature. The shrinkages of con- 
siderable magnitude occur at almost the same temperatures with 
the different clays, i.e., 530°, 880°, 950°, and 1030—1060°. Changes 
in density and in refractive index of kaolinite also occur at these 
temperatures. The temperatures of appreciable dehydration of 
kaolin and fireclays (420—450°) and other minerals were deter- 
mined on heating slowly. These temperatures were raised con- 
siderably (80° or more) when reached rapidly. The shrinkage of 
kaolin at 530° is associated with its dehydration. Kaolin and 
fireclays show a distinct heat absorption at 500—530° and a heat 
evolution at 950°. Pure alumina, prepared by calcining the nitrate, 
gives an exothermic reaction at 1060° and red bauxite at 1000°. 
Thermal changes are shown by many of the other substances 
examined. Except in the case of cyanite and biotite, all the endo- 
thermic reactions occur at the same temperatures as those at 
which a loss in weight begins when the materials are heated under 
similar conditions. None of the indications of exothermic and 
endothermic reactions with clays can be attributed to the presence 
of small quantities of impurities. The change responsible for the 
exothermic effect at 950° with clays could be completed on con- 
tinued heating at 900°, and that causing the evolution of heat 
at 1060° with alumina could be completed by a similar heating 
at 950°. No evolution of heat at 950° was detected when mixtures 
of alumina and silica of composition Al,O,+2Si0, were heated, 
or when mixtures of the composition Al,0,,Si0,+SiO,, prepared 
from sillimanite, cyanite, andalusite, or allophane, and silica, 
were heated. The changes observed on heating clays may be 
due both to changes in the chemical constitution of the molecules 
of the clay and to a rearrangement of those groups of molecules 
which form the unit of crystal structure of the clay. [Cf. B., 
1925, 500.] H. 8. H. 


Measurement of Very High Electrolyte Resistances by 
Kohlrausch's Method. H. Uticu (Z. physikal. Chem., 1925 
115, 377—-384).—An improved form of the Kohlrausch apparatus 
is described, in which a thermionic valve is used as a source of 
alternating current. The arrangement permits of the measure- 
ment of resistances of the order 105 ohms as easily and accurately 
as those of 100 to 1000 ohms. N. H. H 


Trustworthiness of the Quinhydrone Electrode for the 
Measurement of Hydrogen-ion Concentration in Various 
Solutions. I. M. Kotrnorr (Z. physiol. Chem., 1925, 144, 
259—271).—Comparison of the results of pq determinations of a 
large number of solutions by means of the quinhydrone and hydrogen 
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electrodes indicates that, in protein-free solutions, the former 
gives excellent results if the liquid is well buffered-and has pg<9, 
In weakly buffered solutions the limiting pg is displaced towards 
the acid side. In all cases, good results are obtained at 18° with 
~u<8. In acid and in weakly buffered solutions, good results 
are obtained by application of Biilmann’s equation. Error due 
to the presence of proteins is dependent on the kind and con. 
centration of the protein and on the pg; the more alkaline the 
solution, the greater the disturbance and the less constant the 
results. In agreement with Lester (J. Agric. Sci., 1924, 14, 634), 
the author finds that the electrode can be used for the determin. 
ation of the pg of milk, cream, and whey. The pg of saliva can 
be obtained providing it is not distinctly alkaline; the error for 
blood-serum at pg>6 is large but for diluted blood-serum it is 
much smaller. P. W. C. 


Solvation of Ions and the Electrode Potential. J. Hzy- 
ROVSEY (Rec. trav. chim., 1925, 44, 447—450).—Some consequences 
of the author’s solvation formula for electrode potential (cf. this 
vol., ii, 544) are worked out. It is shown that for a concentration 
cell with electrodes of a univalent metal in N- and 3N-aqueous 
solutions of its binary salt the #.M.F. should be 10—12 millivolts 
greater than that calculated from the Nernst formula. In this 
and similar deductions it is assumed that the ions do not form 
complex anions which would lower their “ activity ” considerably. 
From the formula the abnormal “ activity ” should increase pro- 
portionally with the molecular weight of the solvent. N. H. H. 


Abnormal Ionic Activities in Concentrated Alkoxide 
Solutions. Z. KonrnixovA and M. SurKata (Rec. trav. chim., 
1925, 44, 451—458).—In order to test the deductions of Heyrovskj 
from his formula for electrode potential (see preceding abstract) 
the authors have measured the H.M.F. of concentration cells 
having sodium or potassium amalgam electrodes in solutions of 
the corresponding alkoxides in ethyl and in isoamyl alcohols, | 
With dilute solutions the cells give values corresponding with the 
Nernst logarithmic formula, but with concentrations greater than 
about 1-8N with ethyl alcohol and 0-8N with isoamy] alcohol they 
show abnormal ionic activity (greater in the latter case) in agree- 
ment with Heyrovsky’s formula. Concentrated sodium isoamyl- 
oxide solutions exhibit a peculiar slow decrease of activity. 

N. 


Conditions Affecting the Reproducibility and Constancy | 
of Weston Standard Cells. W. C. Vospurau (J. Amer. Chem. | 
Soc., 1925, 47, 1255—1267).—The presence of small amounts of — 
acid in the electrolytes does not appreciably affect the H.M.F. | 
and tends to make the cells more reproducible and less liable to — 
vary. All mercuric salts must be completely removed from the 
mercurous sulphate, which should not be exposed to air after 
purification. Abnormalities result from the presence of basic — 
mercurous sulphate. J.8.C. 
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Thermodynamic Potential Difference at the Boundary of 
Two Liquid Phases. 8. Wosnessensky (Z. physikal. Chem., 
1925, 115, 405—423).—Measurements have been made with cells 
of the types N-calomel electrode|aqueous solution A|non-aqueous 
solution|aqueous solution B|N-calomel electrode, and N-calomel 
trode. Solutions of the following electrolytes at different con- 
centrations were used : potassium chloride, lithium chloride, picric 
acid, potassium thiocyanate, ammonium thiocyanate, potassium 
iodide, salicylic acid, calcium chloride, nitric acid, hydrochloric 
acid, acetic acid, succinic acid, sodium sulphate, phosphoric acid, 
citric acid, sulphuric acid. The non-aqueous solvent was usually 
isoamyl alcohol, but in a few cases this was replaced by phenol. 
The values for the #.M.F. can be calculated from the distribution 
formula C,/C,"=k. When n=1 the #.M.F. should become zero. 
The experimental results support this assumption. N. H. H. 


Formation of Mixed Electrodes at Phase Boundaries. 
K. Horovitz (Z. physikal. Chem., 1925, 115, 424—432)—The 
results obtained by the author and his co-workers for the boundary 
potential between glass and aqueous solutions are given in brief 
and a reply is made to the criticism of Gross and Halpern (this 
vol., ii, 405). N. H. H. 


Polarisation Capacity and Electrical Double Layers. A. L. 
(Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 275—292).— 
Experiments have been carried out to determine whether the Helm- 
holtz double layer actually exists and to ascertain the cause of the 
variations in capacity of polarised surfaces when charged to varying 
potential differences. Cells were made by immersing a large 
electrode of mercury, platinum, platinum-black, gold, tungsten, 
lead, or carbon in an electrolyte solution and then inserting a small 
electrode of the same substance. Capacities were determined by 
the direct and oscillation period methods, the values determined 
by the latter method being usually much smaller than those deter- 
mined directly. Neither the concentration of the electrolyte 
(except in very dilute solutions, when the capacity appears to 
increase) nor the distance between the electrodes over a range extend- 
ing down to 0-01 mm. has much effect. The capacity is practically 
unchanged when potassium hydroxide is substituted for sulphuric 
acid as dissolved electrolyte. The results are discussed and are 
shown to afford support for the reality of the Helmholtz double 
layer. J.8. C. 


Recent Studies on Reversible Oxidation-Reduction in 
oe Systems. M. Ciark (Chem. Reviews, 1925, 2, 127— 


Dropping Mercury Cathode. I. J. Heryrovsky (Ree. 
trav. chim., 1925, 44, 488—495).—An introduction to and review 
of experimental work by the author and his collaborators (ef. 
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following abstracts). The process at the dropping mercury 
cathode may consist (1) in the deposition of cations or (2) in the 
reduction of any substance cups of being chemically reduced, 
In (1), the dropping mercury cathode ‘deposition potential” 
series differs from the reversible “ electrolytic potential” series 
owing to differences in the affinities of the metals for mercury, 
but in (2), the “reduction potential” series of reducible ions 
must run strictly parallel to the series of “ reduction electrode. 
potentials ” as measured under similar conditions by a platinum 
electrode, since the electrode material does not enter into con- 
sideration. The characteristics of the polarisation curves are 
turning points indicating sudden increases in current due to decom. 
position of the electrolyte. Theory shows that these turning points 
are not sharp, but that the current-voltage curve is exponential; 
for comparison the critical point is taken as that at which the 
tangent to the curve has an angle of 45° to the axes. If the con. 
centration of a reducible substance is less than 10 g.-equiv. /litre, 
the polarisation curve after rising becomes horizontal again and 
the current remains constant until the potential of a new reduction 
is reached. This “wave” type of curve, due to the exhaustion 
of reducible matter surrounding a drop, is characteristic of a con- 
centration of about 10%, becomes less with increasing dilution, 
and vanishes at about 10° g.-equiv./litre. In the presence of 
nitrobenzene the polarisation curve exhibits a maximum owing 
to adsorption phenomena (cf. Shikata, this vol., ii, 304). 
Strongly oxidising anions have little effect on processes at 
the dropping cathode, owing to their repulsion from the cathode, 
but less stable anions, such as zincates, plumbites, and certain 
metal cyanides, are decomposed at a certain potential into their 
components and the metallic ion is immediately deposited on the 
cathode. Owing to periodic change of surface during drop form- 
ation, the galvanometer usually oscillates and the form of the 
oscillation is characteristic of the process, a large oscillation cor- 
responding with a reduction process or evolution of hydrogen, 
whilst a small oscillation accompanies amalgam formation. The 
deposition potential of a particular metal becomes more negative 
as the solution is diluted, a tenfold dilution causing a change of 
about 57, 26, and 18 millivolts for uni-, bi-, and ter-valent cations, 
respectively, and marked deviations from these numbers indicate 


the presence of complex ions or other complicating factors. 
W. H.-R. 


Dropping Mercury Cathode. II. The Polarograph. J. 
Heyrovsky and M. SurKkata (Rec. trav. chim., 1925, 44, 496— 
498).—A description of an instrument for recording photographic- 
ally the polarisation curves from a dropping mercury cathode. 
The potential across the cell is gradually increased by the motion 
of a wheel contact along a resistance wire mounted on a rotating 
drum. A second rotating drum carries a photographic film on 
which the curve is traced by light from a mirror-galvanometer. 

W. H.-R. 


— 
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Dropping Mercury Cathode. III. Theory of Over- 
potential. J. Heyrovsky (Rec. trav. chim., 1925, 44, 499—502). 
—Hydrogen over-potential is connected with the catalytic influence 
of different metals upon the combination of hydrogen atoms into 
molecules. If the combination proceeds according to the scheme (1) 
2H —> H,, theory shows that when the hydrogen-ion concentration 
changes from c, to the deposition bend in the current-voltage 
curve should be displaced by t—7’=(RT'/F) log c/c’, by 58 milli- 
volts for a tenfold dilution, which is exactly one-half the actual 
displacement in the case of the mercury dropping cathode. This 
discrepancy can be accounted for if it is assumed that some of 
the hydrogen ions deposited unite with electrons at the cathode to 
form negative ions, and that the hydrogen molecules are produced, 
by the union of positive and negative ions at the mercury surface 
according to the scheme (2) H*-+-H’—>H,, for which 7—7’= 
2(RT'/F) log c,/c,. This theory applies only to metals with high 
over-potentials for which the velocity of reaction (2) is greater 
than that of reaction (1). W. H.-R. 


Dropping Mercury Cathode. IV. Changes in Overvoltage 
with the Concentration of Hydrogen Ions. P. HERASYMENKO 
(Rec. trav. chim., 1925, 44, 503—513).—Using the dropping mercury 
cathode the hydrogen deposition potential has been determined 
at 16—18° in solutions of hydrochloric, sulphuric, acetic, pro- 
pionic, boric, and carbonic acids, and in solutions of hydrogen 
sulphide, and buffer solutions of acetic and propionic acids, the 
hydrogen-ion concentration being calculated from the dissociation 
constants. ‘There is close agreement between the observed results 
and those calculated by means of the formula 

log c,/cs, 

where 7, and zy are the potentials for concentrations of hydrogen 
ions c, and c, (cf. Heyrovsky, preceding abstract). In order to 
maintain an approximately equal conductance, the acids used were 
diluted by a 0°1N-potassium chloride solution. The dropping 
mercury cathode can therefore be used as an indicator for hydrogen 
ions, the value of the deposition potential of hydrogen changing 
regularly with the concentration of hydrogen ions. In this way 
the dissociation constants of hydrogen sulphide, boric acid, and 
carbonic acid in the presence of potassium chloride have been 
determined. The work of Glasstone (this vol., ii, 43, 133) 
is criticised, and the change in overvoltage produced by the addition 
of sodium sulphate to sulphuric acid solutions is regarded as due 
to the change in concentration of hydrogen ions owing to the 
formation of the acid sulphate complex. W. H.-R. 


Dropping Mercury Cathode. V. Deposition of Arsenic, 
Antimony, and Bismuth. V. Bayerte (Rec. trav. chim., 1925, 
44, 514519).—The cathodic deposition of arsenic at the dropping 
mercury cathode is complex in both acid and alkaline solutions, 
and does not show reversible shifts on the polarisation curves. 
From acid solutions the deposition of antimony and bismuth 
proceeds reversibly, the normal deposition potentials (relative to 
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the calomel electrode) being —0-038 and 0-0 volt, respectively, 
In alkaline solution the deposition of bismuth resembles metallic 
deposition from zincates or plumbates, in accordance with the 
distinctly metallic nature of bismuth, and in contrast with the 
more complicated results for arsenic and antimony. The solubility 
products of antimony and bismuth hydroxides are determined as ; 
[Sb*"][(OH’P=4 x 10, and [Bi P=4-3 x 1031. 
. H.-R. 


Dropping Mercury Cathode. VI. Electro-deposition of 
Manganese and the Complexity of Manganous Ions in 
Ammoniacal Solutions. J. Bkezina (Rec. trav. chim., 19235, 
44, 520—527).—From neutral or acid solutions of manganous 
chloride, the electro-deposition of manganese at the dropping 
cathode proceeds reversibly, the deposition potential from a molar 
solution being —1-326 volts relative to the normal calomel electrode. 
The polarisation curves permit the detection of manganous salts in 
solution down to 10° g.-mol./litre. The deposition potential 
becomes more negative in the presence of ammonia owing to the 
formation of complex cations ; this fact is also indicated by cryoscopic 
measurements. W. H.-R. 


Dropping Mercury Cathode. VII. Nickel and Cobalt. 
N. V. Emertanova (Rec. trav. chim., 1925, 44, 528—548).—Nickel 
is not deposited reversibly at the dropping mercury cathode. The 
turning points on the polarisation curves are abnormally displaced 
by dilution, and the primary process consists in the reduction of 
nickel from the bivalent to the univalent state. In neutral or 
acid solutions this is followed by the deposition of metallic nickel; 
the deposition potential is much affected by the presence of other 
salts and of hydrogen ions, and is rendered more negative by the 
addition of ammonia owing to the formation of complex ions, 
although very small quantities of ammonia render it more positive. 
In excess of potassium cyanide nickel salts do not deposit metallic 
nickel but are only reduced to the univalent nickel complex cyanide. 
Neutral or acid solutions of pink cobalt chloride deposit cobalt 
at a potential 0-200 volt more negative than nickel, but abnormal 
dilution effects are again observed. A solution of the blue chloride 
in concentrated calcium chloride solution deposits cobalt at a 
more positive potential than the pink solution, indicating that the 
blue ions are the more active and are dehydrated. Ammonia 
renders the deposition potential more negative. From complex 
cyanides cobalt is not deposited but reduction to the bivalent 
complex takes place. In meteoric iron, copper, nickel, and cobalt 
may be detected and roughly determined by observing the de- 
position potentials at the dropping cathode from solutions of 
known concentration in hydrochloric acid. W. H.-R. 


Dropping Mercury Cathode. VIII. Electrolysis of Some 
Complex Cyanides. E. B. Saniaar (Rec. trav. chim., 1925, 44, 
549—579).—Iron is not deposited on the dropping mercury cathode 
from solutions of potassium ferrocyanide at potentials of 0 to 
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—2 volts relative to the calomel electrode. This indicates that 
even in the most dilute solutions of ferrocyanides the concentration 
of ferrous ions is less than 10° g.-equiv. /litre. 

Silver is deposited on the dropping cathode from solutions of 

tassium argenticyanide at a potential of —0-235 volt relative 
to the calomel electrode. This potential is independent of the 
concentration of the solution, since the complex Ag(CN),’ ionises 
first to AgCN-+CN’, and only a very small fraction of the mole- 
cular AgCN dissociates into Ag* and CN’ ions, so that the con- 
centration of silver ions is always constant. The corresponding 
normal deposition potential is -+0-485 volt. With increasing 
voltage the deposition increases rapidly to a maximum intensity 
which is followed by a sharp fall, after which silver is still deposited 
until a potential of —1-9 volts is reached, at which potassium 
begins to be deposited. Similar maxima are met with in the case 
of auricyanide solutions, and are caused by the adsorption of 
AgCN’ complexes on the surface of the mercury. This absorption 
becomes less as the potential of the cathodes becomes more negative 
and finally desorption occurs owing to the electrostatic repulsion. 
The polarisation curve develops a maximum or a distinct dis- 
placement according to the relative magnitudes of the adsorption 
and desorption processes. W. H.-R. 


Dropping Mercury Cathode. IX. Tin. J. SmrzS. J. (Rec. 
trav. chim., 1925, 44, 580—590).—Tin is deposited reversibly on 
the dropping cathode from freshly prepared acidic solutions of 
stannous chloride, the normal deposition potential being —0-285 
volt relative to the calomel electrode. The presence of tin can 
be detected down to 10° mole/litre, but on keeping dilute solu- 
tions hydrolysis occurs and the wave in the polarisation curve 
disappears. From freshly-prepared alkali stannite solutions tin 
is deposited reversibly; a 4x 104M stannite solution deposits tin 
at —1-10 and —1-05 volts from N and 0-1N-sodium hydroxide 
solutions, respectively. On keeping, these solutions are unstable 
owing to the formation of colloidal stannous hydroxide and to 

artial auto-oxidation of stannite to stannate. In normal sodium 

ydroxide solution, the solubility product [Sn][(OH’}?}=about 10°°8; 
the acidic solubility product of stannous hydroxide, [SnO,H’)[H*]= 
61078; the constant for the formation of the complex anion 
K,=[Sn(OH)’,]/[Sn**][OH’ P=4 x 10%. Of the hydroxides of lead, 
zinc, and tin, lead hydroxide is the strongest and stannous hydr- 
oxide the weakest, the acidic order being the reverse. W. H.-R. 


Dropping Mercury Cathode. X. Some Organic Bases. 
W. PoprovzeK (Rec. trav. chim., 1925, 44, 590—599).—The 
polarisation curves for solutions of tetramethyl- and tetraethyl- 
ammonium iodides in the presence of lithium chloride indicate 
that the organic radicals are deposited reversibly on the dropping 
cathode, the deposition character being that of an amalgam form- 
ation. The normal deposition potentials relative to the calomel 
electrode are —1-880 and —1-936 volts for the tetramethyl and 
tetraethyl radicals, respectively. In solutions containing lithium 
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chloride, quinine is reduced at the dropping cathode, the potential 
depending on the concentration of hydrogen ions. The polarisation 
curves show a maximum owing to adsorption (cf. Sanigar, this 
vol., ii, 676), this effect being detected down to a concentration 
of 10° mol. of quinine per litre. W. H.-R. 


Dropping Mercury Cathode. XI. Influence of Anions. 
B. A. GosMan (Rec. trav. chim., 1925, 44, 600—607).—In solutions 
of potassium nitrate or chlorate, a sufficiently negative polarisation 
causes reduction of the anion to take place at the dropping mercury 
cathode. The mechanism of the process is obscure and the potentials 
vary greatly with the acidity. In neutral solutions, nitrates do 
not interfere with the deposition of metals when the P.D. is less 
than —1-45 volts, whilst, if present in small quantities only, neither 
nitrates nor chlorates interfere with the cathodic deposition of 
even the most positive metals. Sulphates are quite without effect 
on cathodic deposition. 

The polarisation curves for saturated solutions of lead sulphate 
show that increased solubility takes place in the presence of 
sulphuric acid owing to the formation of complex anions. 

W. H.-R. 


Electrokinetic Phenomenon. Electrocapillarity of Fused 
Tellurium Dioxide. A. Simex and (Miss) H. Kapicova (Ree. 
trav. chim., 1925, 44, 608—628).—Drops of fused tellurium dioxide 
on a platinum surface heated by a direct current at 800—950°, 
move from the negative to the positive pole. The movement is 
accompanied by a deformation of the drops, the curvature of the 
side facing the negative pole being less than that of the other side. 
Under given conditions, the velocity increases as the drops become 
larger, but does so less rapidly than the weight of the drops. The 
velocity of movement and the force by which the drops are driven 
are both roughly proportional to the current intensity up to a 
certain limit. Numerous other substances, including selenium 
dioxide, were examined, but in the pure state did not show the 
above phenomenon. If tellurium dioxide is added to drops 
of fused sodium sulphate, chloride, tungstate, or pyrophosphate, 
the previously flattened drops become much more spherical and, 
under the influence of a direct current, move more rapidly than 
pure tellurium dioxide, a velocity of 16 cm./sec. being sometimes 
attained. The direction of motion depends on the concentration 
of tellurium dioxide and may be reversed as the latter gradually 
evaporates. The phenomenon is due to changes of interfacial 
tension caused by potential differences. W. H.-R. 


Electrolysis of Molten Alloys. VI. Copper Alloys (Cu—Zn, 
Cu-Sn, Cu-Ag, Cu-Al). R. KRemann and R. GRUBER-REHEN- 
BuRG (Monatsh., 1924, 45, 311—322; cf. this vol., ii, 132).—The 
interference of zinc oxide in the case of a brass, and of gas bubbles 
in the case of copper-silver alloys made observations with these 
alloys impossible. When a copper-tin alloy containing 58% of 
copper was placed in a fireclay capillary (diameter about 1-5 mm.) 
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and an electric current passed at 950° for 1-5 to 4 hrs. the change 
of concentration could scarcely be detected with a current density 
of 2 amp./mm.?, and was not very marked at 6-9 amp./mm.?, 
when the more conducting metal, copper, moved towards the 
anode, the highest difference of concentration between anode and 
cathode material being 3%. This observation is exceptional, as 
the better conducting metal usually moves to the cathode. A 
copper-aluminium alloy treated in the same way at 1050° for 
2—4 hrs. showed a continuously increasing concentration of copper 
at the cathode as the current density was raised to 13-2 amp./mm.?, 
the excess of copper reaching the value 4%. The electrodes were 
formed by air cooling the ends of the tubes and so keeping some 
alloy solid. G. M. B. 
Electrolysis of Molten Alloys. VII. Silver—Lead Alloys. 
R. KReEMANN and O. Benpa (Monatsh., 1924, 45, 339—343).— 
Electrolysis of a silver—lead alloy containing 50% of lead at 1000°, 
with iron electrodes, for 4 hrs. showed a migration of silver to the 
cathode and of lead to the anode which increased in extent up to a 
current density of 13-2 amp./mm.? without showing sign of attaining 
amaximum. Differences of composition of 4—5% were observed 
and the results were not affected when the length of the capillary 
was increased from 20 to 30 cm. The effects observed here and 
with the copper—aluminium alloys (cf. preceding abstract) are small 
compared with those obtained in the electrolysis of alloys of low 
melting point at similar current densities, the difference being 
attributed to the greater relative effect of diffusion of the metals 
at these higher temperatures. G. M. B. 


Electrolysis of Molten Alloys. VIII. Tin—Zinc Alloys. 
R. KremMann and QO. Bauxkovac (Monatsh., 1925, 45, 379—383).— 
The passage of an electric current for 4 hrs. at 400° through a tin- 
zinc alloy between iron electrodes caused movement of the more 
highly conducting metal, zinc, towards the cathode. The differ- 
ence in concentration produced increased to 11-7% of tin when the 
current density was raised to 12-3 amp./mm.” and would reach a 
maximum at about 25—30 amp./mm.? Observations on alloys 
of varying composition showed the effect to be greatest for an 
alloy containing 50 atoms % of tin. G. M. B. 

Electrolysis of Molten Alloys. IX. Tin-Aluminium 
Alloys. R. Kremann and J. DetiacnEer (Monatsh., 1924, 45, 
385—391).—Electrolysis of a tin-aluminium alloy containing 58-5 
atomic-% of tin, for 4 hrs. at 800° causes an increase of concentration 
of tin at the anode and of aluminium at the cathode, the largest 
difference of concentration of tin produced being 8% for a current 
density of 12-3 amp./mm.?_ The effect appears to reach a maximum 
near this point. Variation of the initial composition of the alloy 
shows that the effect is greatest with 50 atomic-% of tin. The 
results at a chosen current density (8-3 amp./mm.*) are practically 
the same at 800°, 1200°, 1400°, and 1600°, so that the differences with 
alloys of high and low melting point depend more on the character 
of the individual metals than on the temperature. G. M. B. 
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Action of Gelatin on Electrolytic Cadmium. E. Miiay 
(Bull. Soc. chim. Belg., 1925, 34, 143).—Attention is directed to the 
fact that addition of gelatin or other colloids to electrolytes con. 
sisting of solutions of metallic salts of weak acids, such as acetic 
acid, does not result in the formation of smooth metallic deposits; 
such deposits are obtained only from solutions of salts of strong 
acids, such as sulphates, fluosilicates, or fluoborates. A. R. P. 


Periodic Electrochemical Phenomena. E. 8. Hi&pGks and 
J. E. Myers (J. Chem. Soc., 1925, 127, 1013—1026).—Some periodic 
reactions previously described by the authors (A., 1924, ii, 325, 
542) have now been examined electrochemically, using an apparatus 
in which the electrical and chemical effects of the reactions could 
be registered simultaneously. In the case of activated metallic 
couples dissolving in hydrochloric acid or ammonium chloride, 
the potential difference between the couple and the solution, and 
between the two components of the couple, undergoes periodic 
fluctuations which synchronise with the periodic evolution of gas. 
A potential difference exists between the activated and inactive 
forms of a metal. Some new reactions, involving the periodic 
deposition of metals, are described. The change consists in an 
alternate formation and dissolution of a metallic film which is 
accompanied by a corresponding oscillation of the electro potential. 
When magnesium dissolves in dilute hydrochloric acid containing 
ferrous sulphate in solution, hydrogen is evolved continuously, 
but in other cases—e.g., when magnesium dissolves in 2° ammonium 
chloride solution with addition of small quantities of cobalt chloride, 
ferrous sulphate, nickel chloride, or copper sulphate—the rate of 
evolution of hydrogen is periodic. Examples are given of “ auto- 
periodic ’’ reactions, in which the dissolving metal is also the activat- 
ing agent. Copper, when activated by cold rolling, and dissolved 
in a mixture of nitric and hydrochloric acids, furnishes very regular 
waves representing both the potential and the pressure of the 
evolved gas. The best results are obtained with an acid made by 
mixing 25 c.c. of nitric acid (d 1-42), 10 c.c. of hydrochloric acid 
(d 1-16), and 70 c.c. of water. L. L. B. 


Behaviour of Silver Iodide in the Photo-voltaic Cell. 
T. S. Prick (J. Physical Chem., 1925, 29, 557—563).—Polemical 
against Garrison, A., 1924, ii,401. The increased negative potential 
due to the photo-effect cannot be explained by increased solubility 
of silver iodide in light. A possible explanation is that colloidal 
silver formed on the decomposition of silver iodide has a higher 
solution pressure than massive silver. M. B. D. 


Technique for Measuring the Hydrogen-ion Concentration 
of Distilled Water and Unbuffered Solutions not in Equi- 
librium with the Carbon Dioxide of the Air. L. E. Dawson 
(J. Physical Chem., 1925, 29, 551—556).—The pz value of distilled 
water, using bromothymol-blue and bromocresol-purple as in- 
dicators, has been found to be 7-0. The water was prepared by 
distilling two-thirds of its volume of distilled water in a “ pyrex ” 
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glass flask and using the residual third. Great care must be taken 
to exclude carbon dioxide when the water is being withdrawn 


from the container or a more acid value will be obtained. 
M. B. D. 


Theory of the Velocity of Chemical Reactions. J. N. 
BronstED (Z. physikal. Chem., 1925, 115, 337—364).—A more 
precise treatment of the author’s theory of reaction velocity in 
solution (A., 1922, ii, 699) is presented. The objection of Bjerrum 
(A., 1924, ii, 240) to the deduction of the formula depends partly 
on misunderstanding and partly, as does his “ concentration hypo- 
thesis,” on views relative to reaction velocity and equilibrium 
which are not generally acceptable. The theory of Christiansen 
(this vol., ii, 47) is also discussed. It appears possible to develop 
the author’s theory in such a way that the reaction constant can 
be resolved into two factors one of which depends on the reaction 
and the other on the solvent. N. H. H. 


Effect of Diffusion on Time Rate of Chemical Change. S. 
Sano (Japan. J. Phys., 1924, 3, 133—137)—A theoretical dis- 


cussion of the effect of diffusion on the rate of chemical change. 
8. B. 


Time Rates of Vaporisation and Chemical Changes on 
Surface of Contact of Two Fluids. S. Sano (Japan. J. Phys., 
1924, 3, 117—131).—On the basis of several thermodynamical 
assumptions, the author obtains expressions for the rates of vapor- 
isation and the chemical reactions on the surface of separation of 
two fluids. 


Rate of Oxidation of Nitric Oxide. I. Method of 
Measuring the Velocity of a Rapid Gaseous Reaction. M. 
LatsHAwW and W. A. Patrick (J. Amer. Chem. Soc., 1925, 47, 
1201—1207).—An apparatus suitable for the study of the kinetics 
of rapid gas reactions is described in which the pressure changes 
(as indicated in the present instance by a 1-bromonaphthalene 
manometer) are recorded on a photographic film mounted on the 
drum of a kymograph. J.8.C. 


Rate of Oxidation of Nitric Oxide. II. Velocity of the 
Reaction between Nitric Oxide and Oxygen at 0° and 30°. 
R. L. Hascue and W. A. Patrick (J. Amer. Chem. Soc., 1925, 
47, 1207—1215).—Using the apparatus and experimental pro- 
cedure described in the preceding abstract, the experimental 
numbers obtained in a study of the oxidation of nitric oxide by 
oxygen at 30° are in good agreement with the assumption of a 
reaction of the third order. The acceleration in the velocity 
coefficients at 0° is ascribed to the formation of nitrogen trioxide 
and also to the imperfect state of nitrogen tetroxide at temperatures 
so close to its b. p. Increase of the surface: volume ratio by the 
introduction of glass wool into the reaction vessel caused a marked 
acceleration in the third-order velocity expression in the latter 
half of the reaction at 30°, the effect being less pronounced at 0°. 
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No evidence of autocatalysis was found. The negative temperature 
coefficient of the reaction is due to intermediate compound rrr 
.8.C. 


Initial Rate of Decomposition of Nitrogen Pentoxide. 
E. C. Wurre and R. C. Totman (J. Amer. Chem. Soc., 1925, 47, 
1240—1255)—-A colorimetric method of analysis for nitrogen 
dioxide has been developed, capable of measuring partial pressures 
as low as 0-3 mm. with an accuracy of about 5%. The (unimole. 
cular) thermal decomposition is found to be unimolecular also in 
its initial stages. The results of the investigation supply no con- 
firmation of the hypothesis that the reaction is autocatalytic. 
The reaction mixture was formed by mixing freshly-prepared 
nitrogen pentoxide with oxygen and ozone, the latter serving to 
re-oxidise the decomposition products until exhausted. The 
observed rates of reaction are in good agreement with those obtained 
by Daniels and Johnston (A., 1921, ii, 249). J.8.C. 


Explosion of Ammonia with Carbon Monoxide and Oxygen. 
J. W. Brrson and J. R. Partrneton (J. Chem. Soc., 1925, 127, 
1146—1150).—Two volumes of carbon monoxide mixed with one 
volume of oxygen were exploded with varying quantities of ammonia, 
at a temperature of 85° and pressure of 380 mm. so that no steam 
condensed. All mixtures which could be ignited showed approxim- 
ately the same decomposition of ammonia, viz., 95-3%. With 
some mixtures containing more than 45% of ammonia, the first 
spark did not cause explosion, a period of induction being observed, 
after which the propagation of the flame from the spark to the 
walls of the bulb was so slow that it could be followed visually. 
No ignition occurred in mixtures in which the ratio NH,/(2CO-+-0,) 
exceeded 0-924. . H.-R. 


Gaseous Explosions. I. Initial Temperature and Rate of 
Rise of Pressure. G.G. Brown, E. H. Lestig, and J. V. Hunn 
(Ind. Eng. Chem., 1925, 17, 397—402).—The rate of rise of pressure 
in a gaseous explosion is dependent not only on the rate of the 
chemical reaction but also on the initial temperature. This can 
be shown from theoretical considerations which also demand a 
critical initial temperature. Experiments in a constant volume 
bulb show that in mixtures containing an excess of fuel this critical 
initial temperature is 75°, since the maximum rate of rise of pressure 
is obtained from gases preheated to that temperature. M. B. D. 


Effect of Nitrogen and Carbon Dioxide Dilutions on 
Explosion Limits of Acetone and Methyl Alcohol and their 
Mixtures. H.Crovucn and E. K. Carver (Ind. Eng. Chem., 1925, 
17, 641—642).—The explosion limits of acetone and methyl] alcohol 
in air are 2-5 and 6-1%, respectively, for the lower limit and 10-4% 
for the upper limit for acetone. No explosion takes place if the 
air contains less than 11%, of oxygen. The lower limit is scarcely 
changed by varying the oxygen content of the air down to about 
13%. This effect is not observed when carbon dioxide acts as a 
diluent in place of nitrogen owing to its higher heat capacity. 


— 
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The law of mixtures of Le Chatelier, which states that a mixture 
of any two limit mixtures (both upper or both lower) will itself be 


a limit mixture, was found to hold for the mixtures studied. 
M. B. D. 


Ignition of Carbon Disulphide Vapour and its Phos- 
phorescent Flame. H. B. Drxon (Rec. trav. chim., 1925, 14, 
305—322).—An apparatus designed to measure the “lag” prior 
to the ignition of mixtures of carbon disulphide vapour with 
hydrogen, carbon dioxide, methane, and other gases both in air 
and oxygen is described, in order to obtain information concerning 
the effects due to the gradual heating of the mingling gas by 
the pre-flame combination and to contact with the wall of the 
silica tube during this period, which were not considered in earlier 
work (cf. Dixon and Coward, T., 1909, 95, 514), and the observed 
lag and corresponding ignition temperatures for a large number of 
various mixtures both in air and oxygen are recorded. Carbon 
disulphide maintains the ignition point at a low temperature 
approximating to its own. When the lag exceeded 2 or 3 sec. 
the gases often failed to unite, but normal behaviour was restored 
by prolonged sweeping out of the cylinder with air or oxygen, 
and the cause of non-ignition is shown not to lie in the formation 
of a deposit of carbon monosulphide on the active surface of the 
silica (ef. Dixon and Russell, T., 1899, 75, 603). Ethylene and 
acetylene possess a strongly inhibitive effect on the ignition of 
carbon disulphide mixtures, 1° of ethylene raising the ignition 
temperature of a mixture of carbon disulphide and hydrogen from 
215° to 410°. Mixtures of carbon disulphide and methane are 
used to investigate the phenomena of phosphorescent flame which 
is observed when the temperature of the furnace reaches 180— 
190°, the flame always starting some way above the jet. The 
products of this phosphorescent combustion are mainly carbon 
monosulphide (collected as a brownish-red film) and sulphur dioxide, 
a large quantity of carbon disulphide escaping unburnt; practically 
no carbon is combusted, and the absence of steam in the products 
shows that the methane passes through the flame unburnt. The 
brown deposit is formed only when phosphorescence is visible and 
can itself become luminous and start the phosphorescent flame. 
A trace of gaseous “ poison” (ethylene, acetylene, coal gas, or 
nitrogen peroxide) introduced into the mixture of gases before they 
mingle inhibits both phosphorescence and the formation of the 
deposit, but the toxic gas has no action if introduced into the phos- 
phorescent flame itself. Assuming the main reaction of incipient 
combustion to be CS,+0,—CS+80,, an explanation of this action 
of the poison by its condensation on the surface of the active carbon 
monosulphide molecule is elaborated. J. W. B. 


Influence of a Magnetic Field on certain Chemical Reactions. 
M. A. Parker and H. P. Armss (7'rans. Roy. Soc. Canada, 1924, 
iii], 18, III, 203—207).—Investigations on the influence of mag- 
netic fields on the rate of certain chemical reactions have shown 
conclusively that the reduction of ferric chloride in hydrochloric 
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acid solution by metallic iron or aluminium and the reduction of 
permanganate in acid solution by metallic iron are hastened in 
the field, there being a definite relationship between the extent of 
reduction and the strength of the field. The phenomena observed 
during the reduction of ferric chloride in hydrochloric acid solution 
by magnesium are attributed to the formation of a magnetic deposit 
on the metal. The effect of stirring the solutions during reduction 
diminishes the difference in the extent of reduction in a given time 
in and out of the field. J.8.C. 


Hydrogen Peroxide as an Oxidising Agent in Acid Solution. 
II.—I. Oxalic Acid. II. Formic Acid. W. H. Harcuer 
and G. W. Houpsn (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 
231—246; cf. ibid., 1923, [iii], 17, III, 119).—I. The oxidation of 
oxalic acid to carbon dioxide and water in presence of hydrogen 
peroxide proceeds according to the conditions for a unimolecular 
reaction, the velocity being considerably increased in the presence 
of nitric or of hydrochloric acid. Evidence is put forward in 
favour of the view that hydrogen peroxide forms a complex, which 
is not a per-acid, with the non-ionised molecules of oxalic acid, 
which complex later breaks down into water and carbon dioxide. 

II. The oxidation of formic acid proceeds along similar lines, 
the effect of addition of nitric acid being, however, to stabilise 
the peroxide, the reaction velocity being thereby lessened. Hydro- 
chloric acid rapidly causes decomposition of hydrogen peroxide 
and scarcely any oxidation is effected. The complex formed is 
probably performic acid. J.8.C. 


Accelerating Action of Carbohydrates on the Oxidation of 
Acetoacetic Acid. Z. Ernst and J. Forster (Magyar Orvosi 
Archivum, 1924, 25, 363—367)—Mannitol, glycerol, mono- and 
tri-butyrin have the same accelerating action on the oxidation of 
acetoacetic acid by hydrogen peroxide as observed by Shafter 
with dextrose. On the contrary, mono- and di-hydric alcohols, 
di- and poly-saccharides and organic acids do not produce an 
acceleration. CHEMICAL ABSTRACTS. 


Velocity of Saponification of Ionic Esters. J. N. BroOnstED 
and A. DreLBanco (Z. anorg. Chem., 1925, 144, 248—256).—The 
first stage in the hydrolysis of the ester of a dibasic acid is a reaction 
between hydroxy] ion and undissociated ester, but the second stage 
takes place between two ions, hydroxyl ion and the ester ion, 
R(OEt)O’, and its velocity may therefore be expected to show a 
positive, exponential salt effect. This has been verified for the 
hydrolysis of the potassium derivative of nitrourethane (A., 1896, 
i, 207) by sodium hydroxide; the nitrocarbamate ion at first formed 
decomposes very rapidly with liberation of nitrous oxide and the 
reaction is thus readily followed: 
—-NO,:N-CO,-+ EtOH ; -NO,:N-CO,-—> N,0+C0O,”. This reaction 
is equally accelerated by the addition of potassium chloride, sulphate, 
or cobalticyanide, salts having the same cation but anions of 
different valencies, but tetrammineplatinum chloride and luteo- 
cobaltic chloride, salts with cations of higher valencies, have much 
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greater effects ; this was to be expected because the reacting ions 
are negative (cf. A., 1922, ii, 481, 699). A. G. 


Kinetic Study of the Reduction of Mercuric Bromide by 
Sodium Formate. F. Bourion and J. Picarp (Compt. rend., 
1925, 180, 1599—1602; cf. A., 1924, ii, 613).—The reaction between 
mercuric chloride and sodium formate in excess has been studied by 
the Ostwald isolation method. The reaction is definitely bimole- 
cular, although the equation suggests that it is termolecular. The 
discrepancy is explained by the formation of a complex salt 
HgBr,,H’CO,Na, which reacts with a molecule of sodium formate. 
The effective reaction would then be bimolecular. At 40° the rate 
of reduction of mercuric bromide by sodium formate is about half 
the rate observed for mercuric chloride. R. A. M. 


Kinetics of Swelling and Shrinking of Gels. I. S. Lixpa- 
torF (Kolloid-Z., 1925, 36, 222—226).—The velocity of swelling 
when the process takes place in the pure state, satisfies the formula 
K=1/t .log.m/(m—Q), where m is the swelling-maximum, @ the 
degree of swelling at the time ¢. If the swelling is accompanied by 
any secondary process, the equation yK=1/t . log.m/(m—Qy) holds 
better, where y is the velocity coefficient of the secondary process. 
Experiments to test the validity of these equations were undertaken 
with glue and gum tragacanth in pure water, 0-025N-potassium 
hydroxide, hydrochloric acid, potassium dichromate, and potassium 
ferricyanide, and the second equation was found to embrace all 
cases of gel swelling. The shrinking of the gel in ethyl alcohol of 
various strengths, in methyl alcohol, and in formaldehyde, shows 
that the velocity of shrinking may be expressed by the equation 
K={1/(a—E)t}log.(a—Z)E/(H—Z)a, where a is the initial water- 
content of the gel, H the water given up in time ¢t,, and Z the 
water given up in time ¢. In many cases the equation yK= 
{1/(a—L)t}log. (a—yZ)E/(E—yZ)a is more satisfactory. L. L. B. 


Velocity of Decomposition of Solids. I. Dissociation of 
Magnesium Carbonate. M. CeNTNERSZWER and B. Brvuzs 
(Z. physikal. Chem., 1925, 115, 365—376 ; cf. this vol., ii, 206).—The 
velocity of the dissociation of natural and of artificial magnesium 
carbonate has been studied by means of an apparatus which measures 
the volume of carbon dioxide evolved in a given time. The velocity 
does not depend on the surface of the solid phase or on the rate of 
diffusion of the carbon dioxide, but corresponds with a reaction of 
the first order. The dissociation proceeds in three stages as follows : 
(i) 2MgCO,=MgO,MgC0,+-CO, ; (ii) 2(MgO,MgCO,)=3Mg0,MgCO, 
+CO,; (iii) 3MgO,MgCO,=4Mg0+CO,. The temperature 
quotients for 10° are : stage (i) (experiments on magnesite), about 3; 
stages (ii) and (iii) (experiments on artificial magnesium carbonate), 


4-3 and 3-2 respectively. N. H. H. 


Action of Ammonium Chloride Vapour on Metals and the 
Conformity of Ammonium Salts with Hydroxonium Salts 
as Acids. K. A. Hormann, F. Hartmann, and K. Naaet (Ber., 
1925, 58, [B], 808—817).—Comparison of the action of dry hydrogen 
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chloride with that of ammonium chloride vapour on metals at 
250—350° by measurement of the volume of hydrogen evolved under 
similar conditions shows the latter to be one hundred times more 
active than the former with respect to copper, about forty times as 
active in the cases of nickel and silver, and at least five times as 
active in the case or iron. The action cannot therefore be due to 
the primary dissociation of ammonium chloride into hydrogen 
chloride and ammonia; this is confirmed by the absence of 
appreciable quantities of nitrogen from the gaseous products of the 
change and by the observation that the activity increases with 
increasing concentration of ammonium chloride vapour and hence 
with increase in concentration of undissociated ammonium chloride 
molecules. Since the metalammine chloride is a primary product 
of the change the latter consists in a substitution process in which 
the metal displaces hydrogen from the ammonium complex. The 
ability of the metal to form a chloride and an ammine complex 
and of the metallic surface to facilitate the displacement of hydrogen 
by solution followed by emission as the hydrogen molecule appear 
to be the essential factors underlying the change, thus accounting 
for the observation that, whereas the reactivity of the metals 
towards gaseous hydrogen chloride at 200° follows the order 
Fe>Ni>Cu>Ag> Hg, which accords with the heats of formation 
of the chlorides from metal and hydrogen chloride, the sequence 
towards ammonium chloride vapour is Fe>Cu>Ni> Ag > Hg or As. 
Ammonium chloride, and probably all ammonium salts, behave 
therefore as acids since they permit the replacement of hydrogen 
by metal. It is therefore directly comparable with aqueous 
hydrochloric acid which, according to Hantzsch (this vol., ii, 359), 
contains the hydroxonium salt [OH,JCl. Since the hydroxonium 
complex is less stable than the ammonium group, ammonium 
chloride requires a higher temperature than hydrogen chloride for 
the development of an appreciable activity towards metals. Thus, 
at 200°, copper is quantitatively converted into cuprous chloride 
with evolution of hydrogen by aqueous hydrochloric acid, whereas 
the corresponding change with ammonium chloride solution does 
not take place below about 250°. H. W. 


Influence of Impurities in Zinc on its Solubility in Acids. 
R. VonpRAcEK and J. IzAK-KrizKo (Rec. trav. chim., 1925, 44, 
376—389).—The velocity of the dissolution of pure zinc and its 
alloys in 0-5N-sulphuric acid has been studied by casting the metal 
into a cylinder 2 cm. in diameter one face of which, ground (and 
sometimes polished), was alone left free to attack by the acid, the 
remainder of the cylinder being protected, and measuring the 
volume of hydrogen evolved per sq. cm. per unit time during the 
period of dissolution. With pure zinc (Fe 0-002, Pb 0-038, Cd 0-002, 
Cu 0-003%, Sb traces) the solution velocity increases for the first 
hour, remains constant for 6 hrs., and again increases slightly about 
the eighth hour. When the surface is polished 2 hrs. elapse before 
the normal intensity is reached; thus the “induction period ”’ is 
dependent on the mechanical treatment of the surface. Mercury 


n 


a ea ov * 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 687 


and aluminium have a decided lowering influence on the velocity 
of dissolution, the former completely inhibiting the evolution of 
gas after 2-6 c.c./em.? have been evolved. Lead is practically 
indifferent, whilst cadmium, arsenic, tin, antimony, iron, and 
copper (after a certain passivity of the alloy has been observed at 
the beginning of the solution process) increase the solution velocity 
in the order given, the reaction velocities compared with that of 
pure zinc as unity being 1-15, 1-75, 2-80, 6-4, 11-5, and 12-2, 
respectively, for alloys containing 1% of the metal when solution 
to a depth of 0-2 mm. has occurred. For alloys of zine with tin 
and cadmium, the maximum solution velocity is not markedly 
influenced by increasing the content of these metals from 0-5 to 
1:0°%%, whereas, in the case of iron, the increase is almost directly 
proportional (within the limits 0-01 to 1-23°) to the amount of the 
metal present. The contradictory results of previous investigators 
are discussed in the light of the above results. J. W. B. 


Influence of Thermal and Mechanical Treatment on the 
Rate of Dissolution of Aluminium in Hydrochloric Acid. X. 
Wacué and G. Cuaupron (Compt. rend., 1925, 180, 1495—1497).— 
The rate of dissolution of aluminium in hydrochloric acid is decreased 
by hammering or heating the metal to a high temperature for 
some time. Generally speaking, the more rapidly the fused metal 
is cooled the greater will be the rate of dissolution in acid. Pure 
aluminium is much less readily attacked than the commercial 
specimens containing small amounts of silicon and iron. The rate 
of dissolution appears to be independent of grain size. J.8.C. 


Water-line Corrosion of Iron and Steel, with special 
reference to the Action of the so-called ‘‘ Inhibitors "' of 
Corrosion. U. R. Evans (J. Soc. Chem. Ind., 1925, 44, 163— 
169r).—Two distinct types of corrosion are discussed under the 
expression ‘‘ water-line attack.’’ On areas above the water-line 
which become’ wetted through splashing or variations in water- 
level, the conditions are favourable for rapid corrosion. If the 
rust forms as a uniform blanket over the whole of the wetted 
surface and continues to adhere, the subsequent rate of corrosion 
will be determined by the rate at which dissolved oxygen can pass 
through the blanket to the metallic surface, although the softened 
layer contains sufficient graphite or uncorroded iron to render it a 
conductor. Cast iron undergoes softening, but the changes in 
structure may escape notice until it is tested with a knife. In 
many fresh- and salt-waters the zone just below the water-line is 
remarkably free from corrosion owing to the formation of a protec- 
tive, adherent oxide-film. Insuch waters, the area rather lower down 
suffers corrosion in consequence of electric currents flowing between 
these unaérated areas as anode and the aérated portions at the 
water-line as cathode. If “‘ inhibitive chemicals,’’ such as sodium 
carbonate or potassium carbonate, which tend to reduce total 
corrosion through the formation of a protective film, are added to 
waters containing chlorides, the corrosion may be localised at the 
water-line, because close adhesion of the protective film is most 
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likely to fail at that point. In such cases, although the total 
corrosion, indicated by loss of weight, may be reduced, the metal 
may be perforated more rapidly than in the absence of the inhibitor. 
Potassium chromate appears to be a safer inhibitor than sodium 
carbonate, but actual experiment is advisable before either of them 
is added to a corrosive water, in order to ensure that corrosion is 
absolutely prevented and not simply localised, with —" 
greater damage. R. B. 


Corrosion of Iron [Erosion]. W. R. Wuirney (Ind. Eng. 
Chem., 1925, 17, 385—388).—When a water jet impinges on an 
iron surface, erosion takes place only when the water contains 
dissolved oxygen. Erosion of metals is probably due to the removal 
of the products of corrosion and not so much to disintegration by 
the formation of vacuum pockets by the rapidly moving wo 
etc. M 


Corrosion of Iron in Absence of Oxygen. J. W. SHIPLEY, 
I. R. McHarrig, and N. D. Cuare (Ind. Eng. Chem., 1925, 17, 381— 
385).—When iron is introduced into buffer solutions free from 
oxygen it evolves gaseous hydrogen from solutions more acid than 
pu 9:4, which is the hydrogen-ion concentration of a saturated 
solution of ferrous hydroxide. In the presence of oxygen, ferric 
hydroxide is formed and between pg 9-4 and 7-0 the rate at which 
the dissolved oxygen diffuses to the metal surface controls the 
reaction. Ferric hydroxide is soluble in solutions more acid than 


Pu 7:0 in which the hydrogen-ion concentration again controls the 
rate of corrosion and the reactions concerned are independent of 
the oxygen supply. No change in the potentiometer readings 
could be discovered when hydrogen or nitrogen was bubbled over 


one electrode as was found by Bancroft (A., 1924, ii, “— 
M. B. D. 


Oxygen Distribution as a Factor in the Corrosion of Metals. 
U. R. Evans (Ind. Eng. Chem., 1925, 17, 363—372).—Qualitative 
experiments on the water-line corrosion of iron and zine show that 
the results can be explained by the theory of differential aération. 
The appearance of the corroded specimen can be divided into four 
zones: the dry top portion; the portion above the water-line which 
is wetted by creeping of the cathodically produced alkali upwards 
over the surface; the portion below the water surface which is 
aérated and cathodic and develops an oxide film showing inter- 
ference colours; the lower portion, which is not reached by oxygen 
and is therefore anodic. The junction between the third and 
fourth zones is covered by a mantle of the metallic hydroxide, which 
is deposited by the metal salt from the anodic portion coming into 
contact with the sodium hydroxide from the cathodic portion. The 
oxide film becomes thick enough to give interference colours owing 
to the combined effect of dissolved oxygen and cathodic treatment, 
which renders it only partly protective and it is thus able to increase 
its thickness. If a disc of metal is whirled in an aérated liquid, it 
corrodes evenly all over its surface and the corrosion product is 
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far more adherent than when the metal is subjected to differential 
oxidation. In the case of iron under these conditions, the relatively 
soluble ferrous hydroxide is probably oxidised to ferric hydroxide 
before it is out of the reach of adhesional forces. M. B. D. 


Acid Corrosion of Metals. Effect of Oxygen and Velocity. 
W. G. Wurman and R. P. Russetz (Ind. Eng. Chem., 1925, 17, 
348—354).—A survey has been made of the effect of dissolved 
oxygen on the corrosion of mild steel, chromium steel, aluminium, 
lead, copper, nickel, monel metal, and tin in various acids from 
20° to 50°. With metals, such as iron, which evolve hydrogen as 
gas in the presence of acids, the effect of dissolved oxygen is more 
important in the weaker acids where hydrogen evolution is slow. 
The effect of dissolved oxygen is not important with oxidising 
acids. Oxygen decreases the corrosion rate in the case of aluminium 
and chromium steel in strong nitric and sulphuric acids owing to 
the formation of a film of aluminium oxide and a passivity effect, 
respectively. Copper and nickel, which do not evolve hydrogen 
from acids, are quite resistant to non-oxidising acids in the absence 
of oxygen but may be rapidly attacked when oxygen is present. 
In some cases the corrosion of a metal in the presence of oxygen is 
from 100 to 200 times the rate that held when it was absent. The 
effect of the velocity of stirring of test pieces of copper in aérated 
sulphuric, hydrochloric, and acetic acids was found to increase the 
corrosion in the cases where the dissolved oxygen had a large effect 
when the metal was at rest. This is due to the fact that the velocity 
decreases the thickness of the stationary film of liquid on the 
metal surface through which the oxygen has to diffuse. The 
effect of velocity of stirring of steel in 80—100% sulphuric acid is 
also given. M. B. D. 


Oxidation of Copper—Nickel Alloys at High Temperature. 
N. B. Prune and R. E. Bepworts (Ind. Eng. Chem., 1925, 17, 
372—376).—Both nickel and copper oxidise at temperatures of 
about 1000° so that the square of the amount of oxidation is 
proportional to the time of exposure. Copper oxidises about 
thirty times as fast as nickel. Copper-nickel alloys oxidise in a 
similar manner to their constituent metals except those containing 
from 30 to 80% of nickel in which the rate of oxidation increases 
much more rapidly with temperature. The rate of oxidation can 
be followed by measuring the increase in the electrical resistance of 


a standard wire test piece as well as by the increase in weight. 
M. B. D. 


Catalytic Effects in the Oxalate-Permanganate Reaction. 
G. N. Riptry (Chem. News, 1925, 130, 305—306).—Data obtained 
for the velocity of the reaction between oxalic acid and potassium 
permanganate at varying temperatures appear to indicate that 
the reaction is catalysed, not only by manganous ions, but also by 
undissociated manganous sulphate. The velocity of the reaction 
at 25° is considerably increased by passing a small current through 
the solution, probably owing to increase in the rate of movement 
of the cations induced by the current. A. B® 
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Promoter Action in Homogeneous Catalysis. II. 
Mechanism of the Promotion of Copper Salts in the Catalytic 
Decomposition of Hydrogen Peroxide by Ferric Salts. A. (. 
RoBERTSON (J. Amer. Chem. Soc., 1925, 47, 1299—1314; cf. A., 
1924, ii, 29).—Cupric acid is present in cases where the catalytic 
decomposition of hydrogen peroxide by ferric salts is promoted by 
copper and the formation of this acid is catalysed by the presence 
of minimal amounts of ferric salt. As the concentration of iron is 
reduced, the region of maximum promotion approaches the value 
2Fe:3Cu. The reaction 2FeO,-++-3CuO —> Fe,0,+-3CuO, is a possible 
mechanism of the promotion. “ Promotion” is defined and the 
conditions under which promotion occurs are discussed. J.8.C. 


Negative Catalysis of Oxidation Reactions. N. R. Duar 
(Z. anorg. Chem., 1925, 144, 289—303).—The oxidation of phos- 
phorus, chloroform, sulphites, stannous salts, and various organic 
reducing agents by atmospheric oxygen is hindered or retarded by 
the presence of easily oxidised compounds such as sodium arsenite, 
quinol, glycerol, and sugars. The decomposition of nitrous acid 
into nitric acid and nitric oxide and of phosphorous and hypo- 
phosphorous acids into phosphine and phosphoric acid is also 
retarded by addition of a mild reducing agent. The mechanism 
of these and other negatively catalysed reactions may be best 
explained by assuming that molecular complexes are formed 
between the original substance and the catalyst and that these are 
more slowly oxidised than either compound separately. This view 
is supported by the investigations of other workers. A. R. P. 


Synthetic Catalysts. G. CusMaNno (Gazzetta, 1925, 55, 218— 
224; cf. A., 1919, ii, 61)—Further investigations have been made 
on compounds acting as catalysts to the reaction SO,+Cl,=SO,Cl,. 
The life of such catalysts depends on their resistance to chlorination 
by either the chlorine or, more commonly, the sulphuryl chloride, 
and the nature of the carbon skeleton is of importance mainly in 
relation to this resistance. Ethylenic and alicyclic linkings, by 
uniting with chlorine, lead to the destruction of the catalyst. 
Phenyl benzyl ketone rapidly loses its catalytic activity owing to 
halogenation of the methylene group, whereas dibenzoyl, like 
other «-diketones, such as camphoquinone, diketocineole, and 
isatin, is almost inert, although highly resistant to chlorination. 
On the other hand, 8- and y-diketones, like benzoylacetone and 
acetonylacetone, favour the synthesis, but ultimately undergo 
chlorination. 

That some relationship is established between the contiguous 
carbonyl groups of the «-diketones at the expense of those affinity 
residues which, in monoketones or in diketones with the carbonyl 
groups further apart, effect the catalytic action, is shown by the 
fact that oximes of ketones and both mono- and di-oximes of 
«-diketones catalyse the synthesis of sulphuryl chloride. Similar 
properties are exhibited by the nitrones and furazans, particularly 
by the furazan of diketocineole. 

The experimental data are to be published later. 
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Decomposition of Nitrous Acid by Light and by Catalysts. 
K. B. Muxergi and N. R. Duar (Z. Hlektrochem., 1925, 31, 255— 
258; cf. Ray and others, T., 1917, 111, 413)—The reaction 
3HNO, == HNO,+2NO-+-H,0 is of the first order and has a sub- 
normal temperature coefficient, the value of which increases with 
rise of temperature. The velocity coefficient in both light and the 
dark increases slowly with increase of concentration of the nitrous 
acid. The velocity coefficients are considerably greater (from 
200 to 400%) when the reaction is carried out in open vessels than 
when closed vessels are employed. This is attributed to a displace- 
ment of equilibrium owing to the removal of nitric oxide under the 
former conditions. The velocity of the reaction is markedly 
accelerated by light, and to a greater extent when closed vessels are 
used. The following substances act as positive catalysts for the 
reaction: ferric nitrate, cobalt nitrate, nickel nitrate, chromium 
chloride, copper sulphate, nitric acid, potassium chlorate, potassium 
nitrate, sulphuric acid, ferric hydroxide sol, molybdic and titanic 
acids, bromocamphor, thiocarbamide, dinitrophenol, carbamide, 
phthalic anhydride, citric, tartaric, and formic acids, potassium 
oxalate, potassium formate, boric acid, and tartar emetic. The 
following act as negative catalysts: sucrose, dextrose, glycerol, 
alcohol, hydrogen peroxide, ethyl ether, quinol, phenol, brucine, 
strychnine, narcotine, and quinine sulphate. Manganese nitrate 
and barium sulphate are without effect. The results indicate that 
reducing agents retard reactions involving auto-oxidation and 
reduction processes. F. G. T. 


Catalytic Combination of Ethylene and Hydrogen in the 
Presence of Metallic Copper. III. Carbon Monoxide as a 
Catalyst Poison. R.N. Pease and L. Stewart (J. Amer. Chem. 
Soc., 1925, 47, 1235—1240).—A continuation of the investigations on 
the poisoning of catalysts (A., 1923, ii, 862). Quantitative measure- 
ments of the influence of carbon monoxide on the activity of a 
copper catalyst towards a mixture of ethylene and hydrogen at 0° 
show that the catalyst is very sensitive to the poison, less than 
0-05 c.c. of carbon monoxide being sufficient to reduce the catalytic 
efficiency of 100 g. of copper by 90%. It is shown that the metallic 
surface owes 90% of its efficiency as a catalyst to less than 1% of 
the regions which are active in adsorption. Adsorption measure- 
ments, even at pressures as low as 1 mm., furnish no trustworthy 
index of catalytic activity for hydrogenation catalysts. Carbon 
monoxide is a “temporary” poison, pumping out at 250° being 
sufficient to restore the activity of the catalyst. J.8. C. 


Thermal Decomposition of Ammonia upon Various 
Surfaces. C. N. HINSHELWOOD and R. E. Burx (J. Chem. Soc., 
1925, 12'7, 1105—1117).—The thermal decomposition of ammonia 
has been investigated in silica vessels, and on the surfaces of heated 
platinum and tungsten wires. In all cases equilibrium corresponds 
with almost complete decomposition of the ammonia, whilst up 
to the highest temperature reached, 1050° in a silica vessel, no sign 
of a homogeneous reaction was observed, the decomposition being 
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entirely a surface reaction. The reaction on a silica surface is of 
the first order with respect to ammonia, and strongly retarded by 
hydrogen, the retarding influence, C, being expressed by a relation 
of the type, —d[{NH,]/dt—k{NH,]{1—C[H,]}. The results for 
silica surfaces, in general, agree with those of Bodenstein 
and Kranendieck (A., 1912, ii, 1155), but the nature of the 
particular silica surface exerts a remarkable effect on the tem. 
perature coefficient of the reaction, the retarding effect of the 
products, and the effect of temperature on the retarding effect. In 
contradiction to the work of Bodenstein (loc. cit.) the authors find 
that in suitable silica vessels, (1) added hydrogen may have just as 
large a retarding effect as hydrogen formed in situ by the reaction, 
(2) the temperature coefficient may be very high, and (3) the 
retarding influence of the products may be constant over a range 
of 200°. 

The reaction on a heated platinum wire is of the first order as 
regards ammonia, and is retarded by hydrogen, but differently from 
the retardation in the case of silica, the equation being —d[NH,]/dt= 
k{NH,]"/[H,], where ” is approximately equal to 1. Nitrogen has 
practically no effect on this reaction, which corresponds with a 
heat of activation of 140,000 cal. The reaction on a heated 
tungsten wire is of zero order with respect to ammonia, and is 
uninfluenced by the products of reaction. It is much more rapid 
than with platinum, but the temperature coefficient is smaller and 
corresponds with a heat of activation of 38,700 cal. W. H.-R. 


Catalysis by the Action of Subdivided Metals. III. Heat 
of Adsorption of Hydrogen on Nickel. B. Foresti1 (Gazzetta, 
1925, 55, 185—201).—The author’s results (A., 1923, ii, 747; 1924, 
ii, 320) are discussed in relation to those of Beebe and Taylor (A, 
1924, ii, 159), and further results are given showing the relation 
between the temperature of evacuation of the finely-divided nickel 
and the heat of adsorption, as well as the effect on the latter of 
reheating the metal. These results render it highly probable that 
the surface of the nickel or other metal in similar condition is 
composed of adsorbent centres of varying force, and that the 
catalytic activity is determined by such centres as are able to 
adsorb gases and retain them firmly. = oo 


Induced Oxidation and its Mechanism Explained on the 
Basis of the Formation of Ions during Chemical Reactions. 
A. N. Dry and N. R. Duar (Z. anorg. Chem., 1925, 144, 307—-312).— 
Sulphur, sucrose, dextrose, ethyl alcohol, starch, potassium oxalate, 
sodium tartrate, sodium arsenite, and similar mild reducing agents 
are oxidised at the ordinary temperature by passing air through 
their solutions in which finely-divided copper, cuprous chloride, 
cuprous oxide, zinc, or yellow phosphorus is suspended. Finely- 
divided copper dissolves in cold solutions of sodium arsenite, sodium 
phosphite, sodium citrate, potassium tartrate, citric acid, tartaric 
acid, and sucrose only in the presence of oxygen, but it dissolves in 
cold ammonium nitrite solution also in the absence of oxygen, 
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probably owing to the direct action of the nitrous acid set free by 
hydrolysis. The oxidising action of the phosphorus, copper, zinc, 
and other reducing agents in the above cases is probably due to the 
formation, by the oxidising action of the air, of ions which can 
oxidise molecular oxygen and the activated oxygen molecule then 
attacks the sulphur, alcohol, etc. A. R. P. 


Platinum Oxide as a Catalyst in the Reduction of Organic 
Compounds. VII. Effects of Numerous Substances on 
the Platinum Catalysis of the Reduction of Benzaldehyde. 
W. H. Caroruers and R. Apams (J. Amer. Chem. Soc., 1925, 47, 
1047—1063; cf. A., 1924, i, 968).—The effect of various substances 
on the catalytic reduction of benzaldehyde in 95% alcohol by 
hydrogen in presence of platinum oxide has been studied. A 
catalyst which has lost its activity by contact with aldehyde (cf. A., 
1923, ii, 310) is not reactivated by the addition of ferrous chloride, 
but if the mixture containing the exhausted catalyst is shaken with 
air, either before or after the addition of the ferrous chloride, a 
permanent partial restoration of the catalytic activity is achieved. 
Ferrous and ferric hydroxides increase the rate of reduction at first, 
thereafter retarding it, apparently by covering the catalyst with a 
gelatinous film, as the addition of hydrochloric acid, which by 
itself has a depressing effect, completely restores the activity. 
Metallic iron, ferric oxide, chloride, and acetate, ferrous chloride and 
sulphate, all promote the catalysis. Ferric nitrate in small amount 
(0-1—1-0 millimol.) causes the reduction to cease before all the 
aldehyde is reduced, whilst a larger proportion (10 millimols.) 
carries the reduction further, with production of toluene. It is 
concluded that the promoter effect is due to iron ions. Manganese, 
nickel, cobalt, vanadic acid, chromic chloride, uranyl acetate, and 
alkalis are promoters. Palladium is a promoter, but may be 
acting as an independent catalyst. Sodium chromate and zinc 
acetate in small amount (0-1 millimol.) are promoters, but larger 
proportions (1-0 millimol.) almost completely suppress the reduction. 
Copper chloride is a promoter, the acetate a depressant. Titania, 
molybdenum, silver, tungsten, osmium, iridium, aluminium, and 
gold, as well as mineral acids, are without effect on the catalysis. 
Mercury and lead act as catalyst poisons, but a considerable 
proportion of either is necessary to suppress the reduction com- 
pletely. Of sodium salts, the chloride and bromide increase the 
induction period, but are otherwise inert. The iodide acts as a 
weak depressant, probably through the liberation of iodine. The 
nitrate is a weak depressant, whilst the nitrite, inert in small 
amounts, completely inhibits the reduction when 1-0 millimol. is 

resent. The sulphate and chlorate are inert, the cyanide is a poison. 

sing a catalyst which has been promoted with ferrous chloride, 
hydrochloric acid decreases the rate of reduction, but causes the 
latter to go beyond the alcohol stage. Sodium nitrate causes some 
acetal formation, whilst the nitrite is again a powerful depressant. 
The first reduction product is in all cases the primary alcohol, any 
formation of hydrocarbon always taking place subsequently, and 
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more slowly. The results are discussed in relation to those of 
Faillebin (A., 1923, i, 92). F. G. W. 


Hydrogen Electrode. H. T. Beans and L. P. Hammerr (J, 
Amer. Chem. Soc., 1925, 47, 1215—1226).—An attempt has been 
made to classify some of the conditions which give rise to variable 
potentials of hydrogen electrodes with platinum catalysts and to 
show how these variabilities may be eliminated. The formation of 
platinum-black necessitates the presence of some impurity, since 
pure chloroplatinic acid gives only bright electro-deposits. Bright 
metallic deposits of platinum prepared electrolytically are catalyti- 
cally active for the hydrogen—hydrogen ion reaction, and their life, 
although much shorter than that of platinum-black, is sufficient to 
allow of their use as hydrogen electrodes. Consideration of the 
various methods for obtaining active surface shows that it is not so 
much the extent of the surface as the quality that determines 
activity, and freshly-prepared surfaces are most active. The rate 
of attainment of equilibrium depends on removal of oxygen, which is 
in turn determined by cell-design, nature of the surface, and 
hydrogen-ion concentration of the aqueous medium. Hydrogen 
electrode measurements are possible in unbuffered solutions in the 
neutral range provided the electrodes are perfectly clean. J.S. C. 


Tervalent Copper. M. Vrrtis (Rec. trav. chim., 1925, 44, 
425—434).—The compound of tervalent copper obtained by the 
anodic or persulphate oxidation of copper sulphate in alkaline 
solution in the presence of tellurates has been investigated. The 
role of the latter is that of a peptising and stabilising agent only, 
the production of tervalent copper being determined only by the 
alkalinity of the solution. Periodates act similarly to tellurates. 
This is confirmed by potentiometric measurements which show 
that the concentration of the Cu’ ions is unaffected by changes in 
the concentration of the tellurate ions. From these and other 
observations it is inferred that the formula most nearly expressing 
the composition of the tervalent copper compound (in potassium 
hydroxide solution) is K[Cu(OH,)]. 


Electrolytic Deposition of Tungsten. J. A. M. vAN LiempT 
(Z. Elektrochem., 1925, 34, 249—254).—Tungsten powder (99-:3% 
pure) may be obtained, up to 80% of the theoretical yield, by 
electrolysing at 950° molten sodium tungstate at a current density 
of 15 amp./em.?, in a quartz crucible between tungsten electrodes. 
The tungsten results from the reduction of the molten tungstate 
by the nascent sodium liberated at the cathode: 6Na+-5Na,WO,= 
W-+4Na,WO,. Pure tungsten is obtained so long as the mass 
remains neutral or weakly alkaline. If it becomes too strongly 
alkaline the tungsten redissolves. In acid fusions, reduction of 
W,0,” ions by the sodium occurs with the formation of “ tungsten 
bronzes” of the type M,(WO,), (cf. Brunner, Diss., Ziirich, 1903). 
The electrical resistance of these ‘‘ bronzes ” decreases rapidly with 
rise of temperature owing to the gradual liberation of tungsten. 
The anode reaction is WO,'’-+Na,WO,=Na,W,0,+0-50,. When 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 695 


unattackable electrodes are used in a cell without a diaphragm, 
the products of these electrode reactions react, making the mass 
alkaline: 4Na,WO,+3Na,W,0,—10Na,WO,+Na,0. Electrolysis 
may be made continuous under these conditions by gradually adding 
tungstic oxide. In the presence of WO,’’, a tungsten anode is 
oxidised, the oxide dissolving to keep the fused mass neutral. 
Tungsten may be deposited in an adhesive, polishable layer on 
copper, nickel, or cobalt by using these metals as cathodes in the 
electrolysis of fused acid tungstates at 1000°. Lithium acid 
tungstates give the best results. Repeated layers of tungsten may 
be thus deposited if the surface layers of ‘‘ tungsten bronzes ”’ are 
removed between each electrolysis. The tungsten is formed by the 
decomposition of “‘ tungsten bronzes ”’ primarily deposited. Crystal 
growth of a monocrystalline tungsten filament may be obtained 
by electrolysis at low current densities in neutral or acid melts 
(cf. A., 1924, ii, 558). ¥. G. F. 


Reduction of Uranyl Salts by Means of a Dropping Mercury 
Cathode. P. HerasyMENKO (Chem. Listy, 1925, 19, 172—179).— 
Uranyl salts are reduced at a dropping mercury cathode first to 
derivatives of quinquevalent uranium. Further reduction ensues 
only when the polarisation becomes very considerable. The 
polarisation curves of the reduction show a very marked maximum 
when the metal is all in the quinquevalent form, but this maximum 
disappears in the presence of certain electrolytes such as potassium 
or lithium chlorides, probably owing to adsorption of the reduced 
products at the surface of the electrode. A. &. F. 


Instability of Phthalate Solutions towards the Hydrogen 
Electrode. C. Z. Draves and H. V. Tartar (J. Amer. Chem. 
Soc., 1925, 47, 1226—1230; cf. Merrill, A., 1922, i, 326; Oakes and 
Salisbury, A., 1922, ii, 468; Clark, ibid.; Wood and Murdick, A., 
1922, ii, 735).—Measurements with the cell Hg|Hg,Cl,,KCl(1-0)| 
KCl(1-0N)|phthalate solution|H, show that the instability of 
phthalate solutions towards the hydrogen electrode is dependent on 
the relative amount of platinum-black on the latter. Complete 
reduction of potassium hydrogen phthalate to the corresponding 
hexahydro derivative has been accomplished in aqueous solution 
using heavily platinised gauze as electrode. J. 8. C. 


Photochemical Decomposition of Nitrosyl Chloride. E. J. 
Bowen and J. F. SHarp (J. Chem. Soc., 1925, 127, 1026—1028).— 
The photochemical decomposition of nitrosyl chloride has been 
studied. in an all-glass apparatus using light of spectral range 
approximately 4400—5200 A. Approximately two quanta are 
absorbed for each molecule decomposed. The heat of reaction is 
NOCI+ 45,000 cal. —> NO-+-Cl, from which the maximum wave- 
length capable of causing the decomposition is calculated as 6270 A., 
which corresponds almost exactly with the point at which the 
absorption of nitrosyl chloride begins, but the absorption in red 
light is too weak to enable the decomposition to be studied. Since 
the quantum of blue light is greater than the minimum quantum 
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necessary for decomposition, it is probable that the decomposition 
is a true unimolecular process, NOCI+-hvy —> NO-+-Cl, followed b 
spontaneous reactions re-forming nitrosyl chloride, possibly throug 
the intermediate compound NOCI,. The rate of reaction does not 
therefore follow the unimolecular equation, in contradiction to the 
assumption of Kiss (A., 1923, ii, 598), whose further conclusions are 
criticised. W. H.-R. 


Mercury Helide. J. J. Mantey (Nature, 1925, 115, 947; 
ef. this vol., ii, 57, 314)—A correction; the simplest formula 
assignable to mercury helide is HgHe,p. A. A. E. 


Action of Natural Waters on Copper. H. HEnstock (J. Soe, 
Chem. Ind., 1925, 44, 219—-220T).—Boiling water containing 
0-0024 part per 100,000 of sodium chloride, or equivalent quantities 
of magnesium chloride or potassium chloride, attacks copper with the 
formation of soluble copper compounds, but copper is not attacked 
by solutions of calcium chloride, magnesium sulphate, sodium 
sulphate, calcium sulphate, magnesium hydrogen carbonate, or 
calcium hydrogen carbonate of approximately equivalent dilution, 
nor by sodium or magnesium chloride solution if equal quantities of 
calcium hydrogen carbonate or calcium hydroxide are also present. 
No action on copper could be detected with water containing solel 
organic matter in solution. In certain cases where natural so 
waters have been found to attack copper apparatus, the cause has 
always been attributable to the presence of traces of sodium or 
magnesium chloride, and can be prevented by the addition of small 
quantities of lime. L. A. C. 


Mechanism of the Formation of Malachite from Basic 
Cupric Carbonate. J. R. I. Herspurn (J. Chem. Soc., 1925, 
127, 1007—1013).—When equivalent solutions of cupric sulphate 
and sodium carbonate are mixed at the ordinary temperature, the 
precipitated basic cupric carbonate (over a range of concentration 
from 0-005N to 3N) consists of a hydrogel of highly hydrated 
material of low refractive index and opaque in polarised light. If 
immediately washed free from adhering reagents and suspended in 
pure water, this initial precipitate is stable, but normal crystals of 
malachite are gradually formed if the precipitate is suspended in a 
solution of carbon dioxide. If left in contact with the precipitating 
reagents, the change to malachite is accelerated by increasing 
concentration, and in this case the product consists entirely of 
malachite sphzro-crystals. When malachite is formed at 100° 
from the blue solutions prepared by dissolving the basic carbonate 
in a saturated solution of sodium hydrogen carbonate, the product 
(in the absence of foreign nuclei) consists of a surface film of sphero- 
crystals of size about 6x; the film is disrupted into individual 
sphero-crystals on boiling. In both cases the presence of gelatin 
retards but does not prevent the formation of malachite. <* 

W. H.-R. 


Mixed Basic Silver-Copper Salts. G. Matquori (Aiti R. 
Accad. Lincei, 1925, [vi], 1, 392—396).—Investigation of the 
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- system cupric hydroxide, silver nitrate, water at 20° indicates the 


existence of only one basic salt, 3Cu(OH),,2AgNO,,3H,0O, which 
is decomposed by: water but is stable in presence of silver nitrate 
solutions having concentrations not less than 0-78%. TT. H. P. 


Solubility of Silver in Water. I. H. Kxeprevxa and F. 
Tout (Chem. Listy, 1925, 19, 182—184).—After contact with pure 
silver foil for 24 days, carefully redistilled water contained 0-035 mg. 
of silver per litre; in 14 days 0-021 mg., and in 7 days 0-012 mg. 
were dissolved. Previous heating of the silver in an atmosphere 
of pure hydrogen appreciably reduced its solubility in water. As 
the experiments were conducted in vessels of Bohemian glass, it is 

sible that the.alkali derived from the vessels had an influence 
on the solubility. A. R. P. 


Hydrates of Calcium Carbonate. J. Hume (J. Chem. Soc., 
1925, 127, 1036—1039).—A solution of sucrose (25 g.) in water 
(100 c.c.) was shaken with lime and filtered, the filtrate being treated 
with carbon dioxide at 0°, and then exposed at 0° to the action of 
atmospheric carbon dioxide. After 2 or 3 days crystals of calcium 
carbonate hexahydrate were deposited, d’° 1-789. In contact with 
water at or above 0°, the hexahydrate slowly changes into anhydrous 
calcium carbonate, but in the above sugar-—lime mixture the hexa- 
hydrate is stable below 10-4° and the anhydrous salt above 17°; 
between 10-4 and 17° the stable phase is a pentahydrate, d’° 1-834, 
which changes into the anhydrous form in contact with water. 
Between 10-4° and 25° the hexahydrate is first precipitated from 
the above sugar-lime mixtures, and then slowly changes into the 
form stable at the particular temperature. No evidence of lower 
hydrates has been obtained. W. H.-R. 


Direct Formation of Mercuric Oxybromides. H. P&LaBnon 
(Compt. rend., 1925, 180, 1500—1501)—Employing a method 
analogous to that previously reported (this vol., ii, 222), the existence 
of the oxybromides, HgO,HgBr, and 4HgO,HgBr., has been 
demonstrated, and evidence obtained for the existence of a third 
of which the exact composition is uncertain. J. 8. C. 


Constitution of Boric Acid and Some of its Derivatives. 
P. H. Hermans (Z. anorg. Chem., 1925, 142, 399—300).—In 
explanation of previous work (this vol., i, 500) it is stated that acids 
formed from co-ordinated boron compounds, [(HO),BOJH and its 
derivatives are strong, but derivatives of boron trihydroxide, B(OH),, 
are neutral. Equilibrium exists between the two forms where an 


oxygen atom neutralises two of the co-ordination valencies. 
L. J. H. 


New Type of Alkali Borate: Pentaborates. V. AUGER 
(Compt. rend., 1925, 180, 1602—1604).—Alkali borates are known 
of the following types: MBO,, M,B,0,, M,B4.0,,, Li,B,0,, (Le 
Chatelier, A., 1897, ii, 448), and probably Na,B,0,, and Na,B,O4o 
(A., 1915, ii, 449). Fractional crystallisation of potassium tetra- 
borate in the presence of a large excess of boron trioxide yields boric 
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acid, decaborate, and tetraborate between the temperature limits 
—3° and +80°. Solutions in which the ratio B/K is 2-5/1 yield at 
115—120° microcrystalline prisms having the composition 
K,HB,;0,,2H,O. If a concentrated solution of potassium tetra- 
borate is heated in a sealed tube at 115—120° and seeded with the 
pentaborate this substance is very readily formed. 

The sodium salt is formed by simple heating of borax and water 
to 115° in a sealed tube. R. A. M. 


X-Ray Investigation of the Crystalline Nature of China 
Clays etc. G. SHearerR (Trans. Ceram. Soc., 1923—1924, 23, 
314—317).—The X-ray spectra of powdered (1) china clay, (2) 
equimolecular mixtures of china clay and alumina, (3) mixtures of 
china clay (1 mol.) and alumina (2 mols.) and (4) alumina, after being 
heated at 1200° and 1700°, were obtained, together with that of 
natural sillimanite. Sillimanite is the principal constituent of 
china clay after heating at 1200° or 1700°. The mixture (2) con- 
sisted of free sillimanite and free alumina, as did the mixture (3) 
after heating at 1200°. A new crystalline constituent had been 
produced in (3) on heating at 1700°. The crystals present in the 
clay were neither very large nor very small. H. 8. H. 


Dehydration of Kaolinite. J. V. Samomorr (T7'rans. Ceram. 
Soc., 1923—1924, 23, 338 339).—From a study of the thermal 
phenomena observed on heating various minerals it is concluded 
that on dehydration kaolinite is decomposed into AI,SiO, and 
silica. The characteristic exothermic reaction about 900° is due 
to the molecular rearrangements of Al,SiO;, the same exothermic 
reaction being observed with allophane. H. 8. H. 


Action of Heat on Kaolinite and Other Clays. I. J. W. 
Mettor and A. Scorr (7'rans. Ceram. Soc., 1923—1924, 23, 322— 
329).—The dehydration of kaolinite does not take place at a fixed 
temperature and is completed above 500°. Kaolinite when heated 
at about 500° decomposes into silica, alumina, and water. The 
critical point about 900° is connected with a transformation in the 
form of the alumina set free about 500°. Sillimanite of the same 
composition as the natural mineral can develop below 1200°, and 
probably forms above that temperature solid solutions with 
3Al1,0,,2Si0,. A new compound, which may be 3Al,0,,2SiO,, is 
formed when kaolinite is heated at 1700°. H. S. H. 


Reaction of Siloxen with Halogen Compounds. H.KauTsky 
and H. Tureve (Z. anorg. Chem., 1925, 144, 197—217; cf. A., 1924, 
ii, 852)—The :SiH groups in siloxen, Si,H,O,, react with halogen 
acids, alkyl and aryl halides, and halogenoacetic acids according to 
the equation :SiH+ RX=:SiX+RH, where X is chlorine, bromine, 
or iodine. When gaseous hydrogen bromide is used monobromo- 
siloxen is formed quantitatively, proving the presence of 6 silicon 
atoms in the molecule of siloxen. In the presence of water, 
ammonia, or amines, the halogen compounds first formed are 
decomposed : :SiX+2R-NH,=:SiNHR+ 
R°-NH,X. The reaction with organic halogen compounds does not 
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take place between the pure substances in the dark, but may be 
made sensitive to long wave-lengths by the presence of substances 
which absorb these, such as oxysiloxen or suitable dyes; the 
reaction products, oxy-, halogen-, or amino-siloxens, being absorbent, 
act as auto-sensitisers. ‘The reaction may also be induced in the 
dark by other reactions, such as the oxidation of a trace of the 
siloxen with oxygen or the production of the siloxen in situ from 
calcium silicide and hydrochloric acid. The system siloxen—-oxygen 
can act as a powerful oxidising agent, chloroform or carbon tetra- 
chloride being oxidised in the dark to carbonyl chloride. A. G. 


Action of Some Gases on Silicates. H. von WARTENBERG 
(Z. anorg. Chem., 1925, 142, 335—336).—Metals cannot be kept in a 
reducing atmosphere at 1200° or 1300° in vessels of silica or porcelain 
without the production of appreciable quantities of silicon. The 
presence of ferrous oxide in porcelain also leads to reactions such as 
the absorption of chlorine, which has been observed at 1000°. 
Owing to slow penetration of the walls by the gas the action may 
continue over a very considerable time. L. J. H. 


Treatment of Malacon. Separation of Celtium [Hatnium] 
from Zirconium. (Miue.) M. Marquis, P. Ursatn, and G. 
UrBain (Compt. rend., 1925, 180, 1377—1380; cf. A., 1922, ii, 463; 
1923, ii, 80).—Malacon is a zirconium silicate from Madagascar, 
containing small amounts of celtium, thorium, rare earths (mainly 
yttrium group), iron, titanium, niobium, uranium, and traces of 
tantalum. It can be decomposed by sulphuric acid or potassium 
hydrogen sulphate. The strong aqueous solution of sulphates is 
treated with potassium sulphate in excess, when the double sulphates 
of zirconium and celtium are precipitated. The double sulphate of 
zirconium and potassium is distinctly less soluble than the celtium 
analogue. The fractionation must be carried out in strongly acid 
solutions or else hydrolysis occurs. Complex oxalates, tartrates, 
and carbonates can be prepared, but separation is best effected 
through the double carbonates. If a mixture of zirconium and 
celtium salts is repeatedly treated with saturated sodium carbonate 
solution the first liquors are rich in zirconium and poor in celtium. 
The zirconium complexes are more stable than those of celtium and 
celtia is a stronger base than zirconia. Alkali precipitates 
zirconium before celtium from mixtures of simple salts, but in 
complex salts the reverse is true. The method of separation which 
follows from the above results is described. 

The authors regard photographic quantitative analysis by 
X-ray spectra (Coster and Hevesy) as untrustworthy. R. A. M. 


Quadrivalent Lead. J. Srimpa-Bozum and M. AUERSPER- 
GROVA (Rec. trav. chim., 1925, 44, 390—399).—An unsuccessful 
attempt has been made to prepare lead disulphide (PbS,) by the 
action of hydrogen sulphide on lead dioxide. The action of gaseous 
hydrogen sulphide in an atmosphere of carbon dioxide results in 
a product containing some combined and some free sulphur. The 
total sulphur found at the ordinary temperature was 4:16% (ratio 
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of combined to free =1 : 1-61) and with increasing temperature rose 
to a maximum of 20-87% (ratio of combined to free =1: 1) at 
about 100°. With higher temperatures, the total sulphur and the 
proportion of free sulphur showed a decrease owing to evaporation of 
the latter. It is probable that the following reactions occur: 
(i) PbO,+H,S=PbO+S8+H,0; (ii) PbO,+2H,S=PbS+8+ 
2H,0; and that at 100° (ii) is predominant. By the action of 
liquid hydrogen sulphide at the ordinary pressure reaction (i) appears 
to prevail. An aqueous solution of potassium sulphide reacts ve 

slowly with lead peroxide forming, probably, lead sulphide. In all 
cases the action is incomplete. Gaseous hydrogen sulphide gives 
lead sulphide only with a methyl-alcoholic solution of lead tetra. 
chloride. Improved methods for the determination of lead and 
sulphur are described. N. H. H. 


Chromates of the Metals of the Cerium Group. F. Zax. 
BONINI and G. Carossi (Rend. Accad. Sci. Fis. Napoli, 1925, [iii], 
31, 17—24).—The anhydrous chromates of lanthanum, praseo- 
dymium, and neodymium were obtained by heating intimate 
mixtures of the chlorides of these metals with potassium chromate 
to temperatures above 600°. A similar attempt to prepare 
anhydrous cerium chromate at 1000° resulted in the formation of a 
mixture of chromium sesquioxide and cerium dioxide. In addition 
to the octahydrates of the above salts prepared by Britton (A., 1924, 
ii, 763), the following new hydrates were prepared by precipitation 
methods from cold solutions. La,(CrO,)3,H,0, Nd,(CrO,),,10H,0, 


Solid Hydrides of Arsenic and Antimony. G. Druce (Chem. 
Tisty, 1925, 49, 156—157).—With aqueous sodium hydroxide 
trihydrogen arsenide yields sodium arsenide, which is immediately 
hydrolysed with the formation of solid dihydrogen diarsenide and 
the evolution of hydrogen. In a similar way, trihydrogen anti- 
monide yields sodium antimonide, which with hydrochloric acid 
gives the solid dihydrogen diantimonide and hydrogen. The solid 
antimonide is also obtained when a solution of sodium hydroxide is 
electrolysed with an antimony cathode. A. R. P. 


Solid Antimony Hydride. E. J. Werks and J. G. F. Drucs 
(J. Chem. Soc., 1925, 127, 1069—1072).—Stibine was passed over 
solid sodium hydroxide, which became coated with a grey deposit. 
When the latter was treated with water, hydrogen was evolved, 
and the grey residue, after washing with dilute hydrochloric acid 
and drying in a vacuum desiccator, consisted of amorphous antimony 
dihydride, Sb,H,. The reactions involved may be expressed by 
(1) SbH,+3Na0H —> SbNa,+3H,0, and (2) 2SbNa,+6H,O — 
Sb,H,+6Na0H+2H,. The same compound may also be obtained 
by the electrolysis of sodium hydroxide at an antimony cathode. 
Antimony dihydride is slightly decomposed when heated in hydrogen 
at a dull red heat, and completely decomposed at a higher tem- 
perature. W. H.-R. 
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Amphoteric Hydroxides. II. Tantalic Acid and Alkali 
Tantalates. G. JANDER and H. Scnutz (Z. anorg. Chem., 1925, 
444, 225—247; cf. A., 1923, ii, 772).—Preparations of tantalic acid 
made by the addition of nitric acid to aqueous sodium tantalate 
at 0° and 100° both showed hysteresis loops in the moisture content— 
vapour pressure curves. Alkali tantalates were prepared by fusing 
the hydroxides with tantalum pentoxide and crystallising from 
water; tantalic acid is precipitated from the aqueous solutions by 
acids, including carbonic acid, but the precipitate is soluble in 
excess of strong acid. Different proportions of potassium hydroxide 
and tantalum pentoxide always lead to the same crystalline 
tantalate; from highly concentrated solutions crystals of different 
form were obtained but these were readily converted into the first 
form and probably differed only in water of crystallisation. By the 
addition of sodium hydroxide to aqueous potassium tantalate two 
sodium salts, also differing only in water of crystallisation, were 
obtained and a lithium tantalate was similarly prepared. Analysis 
showed that each of these salts contained alkali metal and tantalum 
in the atomic proportion 7:5, and not 4:3 as has been found 
previously; the data agree with the formulz 7K,0,5Ta,0,,24H,0 ; 
7Na,0,5Ta,0;,22H,O; 7Na,0,5Ta,0,,40H,O, and 

7Li,0,5Ta,0,,40H,O. 
The acid is probably a complex acid in which the oxygen atoms 
of orthotantalic acid have been replaced by TaQ, groups: 
H,[Ta(TaO,),]. The molecular weight of the potassium salt, as 
determined by comparing the diffusion coefficient with that of 
sodium hexamolybdate periodate, is 1750 compared with the 
calculated value of 1450 and is thus of the right order of magnitude ; 
conductivity data indicate that the acid is at least hexabasic. 
A. G. 


Preparation and Properties of Disulphur Difluoride. M. 
CENTNERSZWER and C. StrenK (Ber., 1925, 58, [B], 914—918; 
cf. A., 1924, ii, 167)—The approximate physical constants of 
disulphur difluoride, obtained by heating silver fluoride with 
sulphur, are m. p. —105-5°, b. p. —99°, d 4 1-5, mol. wt. 93-2. 
The gas yields a yellow or white deposit when introduced into a 
dry, vacuous flask, but decomposition ceases after 12—24 hrs. and 
the “ purified ’’ gas then gives no deposit when brought into a second 
flask and does not attack mercury (contrast loc. cit.). Disulphur 
difluoride does not appear to be completely stable towards heat. 
Its production from sulphur and silver fluoride is probably accom- 
panied by that of other fluorides of sulphur, some of which are 
relatively difficultly volatile. H. W. 


Formation and Decomposition of Polythionates. F. 
Forrster (Z. anorg. Chem., 1925, 1444, 337—340).—Although the 
intermediate formation of sulphoxylic acid in the reaction between 
sulphur dioxide and hydrogen sulphide in aqueous solution cannot 
be detected, the author considers that the assumption is justified 
by analogy with the reaction between sulphur dioxide and selenium 
dioxide. That thiosulphuric and sulphuric acids are the primary 
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products of the hydrolysis of trithionic acid may be shown by 
maintaining a mixture of potassium trithionate and potassium 
acetate at 50° for some days; in the absence of potassium acetate, 
the sulphuric acid formed in the reaction decomposes the thio. 
sulphuric acid with the formation of sulphur dioxide and sulphur 
owing to the sensitiveness of thiosulphuric acid to hydrogen ions 
(cf. Riesenfeld, this vol., ii, 229; Foerster, ibid., 148; and Foerster 
and Hornig, A., 1923, ii, 23). A. R. P. 


Influence of Hydrogen Ions on the Mechanism of the 
Reduction of Ferric Salts by Sodium Thiosulphate. J, 
Hoxwvta and A. Martini (Z. anorg. Chem., 1925, 144, 321—326).— 
The mechanism of the reduction of ferric salts by sodium thiosulphate 
may be expressed as follows: (1) Fe’-+2HS,0,’ [Fe(S,0,).]'+ 
2H"; (2) [Fe(S,05).]’+ Fe" =2Fe"+8,0,” ; (3)H’+-S,0,” =HS,0,'. 
The reaction is retarded by the addition of acids in a similar way 
to the action of neutral salts; with excess of hydrogen ion reaction 
(1) goes from right to left, whereas a small amount of acid (0-05 mol. 
per litre) increases the concentration of the ferric ions by repressing 
hydrolysis and consequently accelerates reaction (2). As the 
acidity of the solution increases, a side reaction of the fourth order 
commences to take place thus, (4) 2Fe*"+-2HS,O,’=2Fe"-+-HS,0,'+ 
H’, and when the acidity exceeds 0-5N this becomes the sole reaction 
that takes place. With very high acidity, the thiosulphate slowly 
decomposes into sulphite and sulphur and the velocity constant 
of (4) rapidly falls. A. R. P. 


System Chromium-Hydrogen. G. F. Hirria and F. Brop. 
KORB (Z. anorg. Chem., 1925, 144, 341—348).—Chromium, electro- 
lytically deposited at —50° from concentrated solutions of chromic 
acid containing a little chromic sulphate, may contain up to about 
0-459, H, which appears to be present in the form of a super. 
saturated solid solution. At the ordinary temperature, the hydrogen 
pressure of this chromium is less than 1-0 mm., but at 58° a sudden 
evolution of hydrogen takes place, although a temperature of 350° is 
required in order to remove the whole of the gas. No reproducible 
relations between temperature, pressure, and hydrogen concen- 
tration could be established. X-Ray examination showed that 
hydrogen increases very slightly the lattice parameter of chromium. 
Electrolytic chromium free from gas has d% 7-138--0-003 and d;* 
7-156+0-001, hence its atomic volume is 7-286 at 25° and 7-268 at 
—50° and its coefficient of expansion between —50° and + 25° is 
1-2 x 10°5-+0°3 x 10°5. A. R. P. 


Composition of Rust. R. Stumper (Bull. Soc. chim. Belg., 
1925, 34, 150—158).—Analyses of many samples of iron rust show 
that this material has a very variable composition but always 
contains ferrous oxide and a greatly preponderating amount of 
ferric oxide; representing its composition as xFeO,yFe,0,,zH,0, 
x=1, y=2 to 20, and z=2 to 30. On allowing iron to rust 
in water the percentage of ferrous oxide to total oxides falls 
hyperbolically with the time; thus after 1 day the rust contains 
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43-3% FeO, after 5 days 22-7% FeO, and after 15 days 9-5% FeO. 
Extrapolation of this curve to zero time indicates that the oxide 
first formed during the rusting of iron is ferrous oxide and this 
becomes further oxidised to ferric oxide at a rate that decreases 
rapidly at first with the time, then more slowly, finally approaching 
an equilibrium. &. BP. 


Precipitation of Ferric Salts with Ammonium Sulphide. 
H. Kkereika and W. PoprovuZzex (Rec. trav. chim., 1925, 44, 416— 
424).—The composition of the precipitate obtained by the inter- 
action of colourless ammonium sulphide solution and ferric salt 
solutions (in an atmosphere free from oxygen) is investigated. The 
composition of the precipitate depends on the hydrogen-ion con- 
centration, and therefore on the iron salt employed, the concentra- 
tions of the solutions, and the velocity of addition. Concentrated 
ferric salt solutions and very dilute solutions of ammonium sulphide 
give a mixture of ferrous sulphide and free sulphur, the reaction 
occurring in acid medium and the ferric ion attaining an oxidation 
potential sufficiently high to oxidise the sulphide ion of the 
ammonium sulphide. If the ferric salt be precipitated with a 
concentrated solution of ammonium sulphide (ordinary analytical 
conditions), the hydrogen-ion concentration falls below the necessary 
minimum before the reaction is complete, and the precipitate 
consists of a mixture of ferrous and ferric sulphides and free sulphur. 
The free sulphur cannot be abstracted in stoicheiometric amount 
because of the presence of water (probably of hydration) which 
cannot be removed by washing the precipitate with alcohol. Very 
concentrated solutions of ammonium sulphide and dilute ferric 
salt solutions (and therefore the slow addition of the ferric salt 
solution to the ammonium sulphide) yield only ferric sulphide. If 
all the ferric salt is not separated from the solution the ferric 
sulphide is unstable and undergoes the spontaneous reaction : 
Fe,S,—FeS+FeS, (cf. Mecklenburg and Rodt, A., 1918, ii, 167), 
and the ferrous sulphide then reacts with the surplus of ferric ions: 
2FeS+2Fe,(SO,),=6FeSO,+28 (cf. Budnikov and Krause, A., 
1922, ii, 782). , J. W. B. 


Potassium Chlororuthenates and the Co-ordination 
Number of Ruthenium. S. H.C. Bricas (J. Chem. Soc., 1925, 
127, 1042—1048).—In contradiction to the co-ordination theory, 
apparently isomeric forms of the compound K,RuCl;,H,O, were 
reported by Howe (A., 1902, ii, 86) and by Miolati and Tagiuri 
(A., 1901, ii, 246), and this discrepancy is examined. According to 
the conditions, the addition of potassium chloride to a cold acidified 
solution of ruthenium trichloride results in the formation of one or 
both of the two compounds K,RuCl,,H,O and 2K,RuCl,,3H,0, 
both of which belong to Miolati’s series, and give yellow solutions 
unaffected by chlorine or bromine vapour. The only salt of 
Howe’s series has composition 2K,RuCl,,3H,O, and is prepared 
either by the action of alcohol and hydrochloric acid on Miolati’s salt 
or ona mixture of ruthenium trichloride and potassium chloride. In 
either case, the mixture is boiled, the alcohol distilled off, and the 
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solution kept for 1 week before being evaporated to crystallisation, 
Howe’s salt gives an intensely black coloration with chlorine or 
bromine, the colour becoming yellow after prolonged action, and 
Miolati’s salt can then be isolated from the yellow solution. A hot 
acidified solution of Howe’s salt is oxidised on exposure to air, 
yielding a compound, K,RuCl;,K,RuCl,OH. These compounds 
require a higher co-ordination number than 6, and 8 is the most 
probable value. W. H.-R. 


Intermediate Compound of High Molecular Weight in the 
Decomposition of [Pt en,]I, by Acids. A. ScHLEICHER and W. 


Scumrrz (Z. anorg. Chem., 1925, 142, 367—372 ; cf. A., 1923, i, 1120), | 


—By the treatment of [Pten,]I, with dilute sulphuric acid a com- 
pound is obtained to which the structural formula 


en 5H,0 en 
en 5H,O en 
is assigned. Simultaneously precipitated iodine leads to decom- 
position to platinous iodide and the formation of ethylenediamine 
sulphate, a reaction brought about immediately by strong acids. 
The propylenediamine compound behaves similarly. L. J. H. 


Preparation of Dust-free Liquids by Distillation. J. D. 
GARRARD (Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 126—127).— 
An investigation of the conditions under which dust-free water may 
be obtained by distillation in a vacuum without ebullition shows 
that, provided ‘‘ bumping ’”’ be avoided, neither the temperature of 
distillation nor the temperature difference between the two bulbs 
employed as distillation vessel and receiver has any appreciable 
effect on the number of motes in the distillate, and the distillation 
bulb may safely be taken to complete dryness. ‘‘ Steaming-out” 
is the most satisfactory method of cleaning prior to filling. Deter- 
minations of the scattering of light in water prepared in various types 
of glass show that whereas the use of soft soda, Pyrex, or Jena ware 
yields sensibly identical values, water obtained in lead-glass apparatus 
has a scattering power 20—40% higher. The dust-free water is 
invariably contaminated with particles on shaking even after 
agitation, rinsing back, and redistilling as often as te °C 


Purification and M. P. of Potassium and Sodium Cyanides. 
GRANDADAM (Compt. rend., 1925, 180, 1598—1599 ; cf. this vol., 419). 
—Neutralisation of hydrocyanic acid by alcoholic potassium 
hydroxide results in a product which is only 99% pure. A better 
product is obtained by purifying the commercial product (95%) in 
an absolutely anhydrous medium. Fractional vacuum distillation 
was unsatisfactory (Bucher, J. Ind. Eng. Chem., 1917, 9, 233). In 
opposition to Bronn, the alkali cyanides are appreciably soluble in 
liquid ammonia at —33-5° (roughly 4%). The usual impurities 
(carbonate, cyanate, hydroxide) are much less soluble. Recrystal- 
lisation from anhydrous ammonia gave products 99-9% pure by 
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n, determination with silver. The only two ordinary metals in the 
or presence of which this degree of purity could be maintained were 
id silver and gold. No reaction occurred in the absence of oxygen and 
ot moisture. The gold-silver couple possesses feeble thermo-electric 
r, properties, but this difficulty was overcome by the aid of a very 
ds sensitive galvanometer. The m. p. found were, sodium cyanide 
st 563°7-L0-3°; potassium cyanide 634-5-+.1°. R. A. M. 
Formation of Aluminium Borides. H. Funk (Z. anorg. 
1e Chem., 1925, 142, 269—279).—Mixtures of aluminium turnings, 
V magnesium powder, sulphur, and boron trioxide were heated in a 


5 crucible lined with aluminium oxide to which a small proportion of 
n- pipe-clay was added as binding material. From the regulus crystals 
of aluminium borides could be obtained. On melting these the 
liquid formed two layers, the upper layer yielding mainly crystals 
of the formula AIB,. Crystals of composition closely approximat- 
ing to AlB,, were also obtained. High temperature and excess of 
boron favour the formation of the latter, low temperature and excess 
of of aluminium the former. L. J. H. 


3 Preparation and Properties of Carbides. E. FRIEDERICH 
and L. Sirrie (Z. anorg. Chem., 1925, 144, 169—189).—Carbides of 
titanium, zirconium, vanadium, tantalum, and niobium were 
) prepared pure by heating the oxides with the calculated weights of 
~ carbon at temperatures of 1100° to 1900°; impure scandium carbide 
y was obtained by fusing the oxide-carbon mixture at 3000° and 
v8 probably has the formula Sc,C;. Carbides of molybdenum, tungsten, 
of and silicon were prepared from the metals. Melting points were 
08 determined by measuring the energy radiated at the m. p. (cf. this 
le vol., ii, 419) or with an optical pyrometer; those of niobium and 
mn tantalum carbides, 4000—4100°, are the highest recorded for 
C chemical compounds. All the above carbides, except that of silicon, 
r- are good conductors of electricity. A. G. 


Separation of Zirconium from its Ores as Phosphate. 
J.H bE Boer [with A. E. van ARKEL] (Z. anorg. Chem., 1925, 144, 
190—196).—For the separation of zirconium, the ore is fused with 
potassium hydrogen sulphate, the fused mass extracted with water, 
and the metals precipitated as hydroxides and redissolved in 
concentrated hydrochloric acid. From the strongly acid solution 
zirconium is precipitated as the phosphate, Zr(HPO,)., and is there- 
3. by separated from all other metals except hafnium. The phosphate 
). is readily washed by decantation with hydrochloric acid and water 
m and may then be dissolved in hydrofluoric acid and the zirconium 
eT reprecipitated as hydroxide. Similarly, hafnium may be isolated, and 
in zirconium and hafnium may probably be separated by utilising the 
n different solubilities of the complex acids formed when the phosphates 
in are dissolved in hydrofluoric acid. A. G. 
in 


Generation of Hydrogen Sulphide. A. Hzenwoop, R. M. 
Garey, W. GoLpBErG, and E. Frevp (J. Franklin Inst., 1925, 199, 


685—686).—A copious supply of pure hydrogen sulphide may be 
Y #" obtained by gently heating a mixture of sulphur and paraffin wax. 
VOL, CXXVIII. li. 25 
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Removal of the spent charge is facilitated by the previous admixture 
of ignited asbestos. F. G. T. 


Production of Ozone by Silent Discharge at Low Pressures. 
E. Warzsure and W. Rump (Z. Physik, 1925, 32, 245—251)— 
Siemens tubes were used in which the passages for the gas varied 
from 1 to 3-5 mm. in width. The oxygen contained 3-5% of 
nitrogen, and the potential varied from 5000 to 9000 volts. As the 
pressure was reduced the current across the tube increased, but the 
yield of ozone diminished, at first slowly, then more rapidly, and 
for — below 200 mm. it was proportional to the pressure. 
With air the yield of ozone is greater than the value corresponding 
with the partial pressure of the oxygen. E. B. L. 


Theory of Chemical Action jn Siemens Ozone Tubes. E. 
Warsure (Z. Physik, 1925, 32, 252—261).—The problem is treated 
as one of ionisation by collision, and it is assumed that negative ions 
are all electrons and that positive ions are oxygen molecules. 
Calculation shows that 6 to 9% of the electron impacts and very few 
of the collisions of the positive ions produce ozone. As the number 
of impacts is inversely proportional to the free path it is directly 
proportional to the pressure, thus accounting for the reduced yield 
when the pressure is reduced (cf. preceding abstract). The theory 
does not account satisfactorily for the effect of width of the layer 
of gas nor for the inefficiency of high-frequency eames ea 


[Ultra-balance.] W. H. F. Kuntmann (Ber., 1925, 58, [8], 
961).—A comment on the communication of Holtz and Kuhlmann 
(this vol., ii, 319). H. W. 


Calcspar Lenses for Intense Polarised Light. W. Scuiz 
(Z. Physik, 1925, 32, 502—504).—When passed through a calespar 
lens cut parallel to the optic axis, the ordinary ray forms an image 
nearer to the lens than that of the extraordinary ray. The former 
can be blocked out and the latter used as a source of polarised light. 
Still more effective is a combination of two lenses which may be 
made to act either as a parallel plate or as a diverging lens for one 
ray while converging the other. As the ratio of the refractive 
indices of the two rays varies but slightly with the wave-length, the 
one system can be used throughout the spectrum. E. B. L. 


Photographic Plates for Detection of Mass Rays. F. W. 
Aston (Proc. Camb. Phil. Soc., 1925, 22, 548—554).—In early work 
on positive-ray spectra, ‘‘ landscape” plates, Schumann plates made 
by the original method, and “‘ half-tone’’ plates were successively used. 
Very slight changes in the gelatin employed in the emulsion affect 
the sensitivity of plates to mass-rays. Emulsions containing much 
gelatin are very insensitive to the mass-rays of the heavier elements, 
and in studying these it was finally found necessary to ‘‘ schumann- 
ise’ the “ half-tone’’ plates by dissolving away the gelatin in 
sulphuric acid. The details of this somewhat difficult procedure 
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aregiven. The sensitivity of the plates so prepared is very variable 
and cannot be completely controlled, but at their best they are very 
sensitive. S. B. 
Constant-level Water Baths. H.J. Wine (Ind. Eng. Chem., 
1925, 17, 630).—An easily constructed modification of Brooks’ 
apparatus (cf. A., 1924, ii, 669) may be made by using a Gooch 
crucible filtering tube, a smal! wide bottle, etc., as the main part, 
and four suitable glass tubes. The amount of water entering must 
not be greater than can be carried off by the fall tube, which should 
empty as far below the water surface as possible, and not be large 
enough to allow the back passage of air. The overflow tube must 
be longer than that which carries off the excess water from eC _ 
D. G. H. 


Micro-furnace for High Magnifications. H. 8S. RoBERTS 
and T. STADNICHENKO (J. Opt. Soc. Amer., 1925, 10, 605—608).— 
To permit the use of a 16-mm. objective, a microscope stage furnace 
was constructed, the heating element of which was a doubled strip 
of nichrome ribbon. The charge was inserted into the fold of the 
heater between two strips of silica glass. Oxidation was prevented 
by the circulation of helium through the furnace. A current of 
40 amp. through the heater produced a temperature of pg - 


Vacuum Door. R. F. Meutand D. P. Smirg (Ind. Eng. Chem., 
1925, 17, 598).—An inner steel tube and a surrounding glass tube 
stand in mercury. The outer tube is prolonged at the top into a 
bulb connected to the vacuum system and containing the plugged 
end of the steel tube together with the section just below, bored with 
small holes. Evacuation raises the mercury level in both tubes to baro- 
metric height, which is just below the bulb, and a slow stream of the 
gas to be admitted to the system is bubbled up the steel tube. 
Mercury and gas are discharged into the bulb, and the mercury level 
quickly adjusts itself to the new pressure. D. G. H. 


Laboratory Pump. D. H. Cameron (Ind. Eng. Chem., 1925, 
17, 585).—The circulating liquid flows by gravity to the beaker 
containing the inlet valve of the pump which is operated by suction 
from a water vacuum pump. The pump consists of a vertical 
glass cylinder with a check valve at the bottom (cf. A., 1923, ii, 65) 
and connected at the top with the vacuum system, and also by 
means of an inverted U-tube and vertical tubing, to a flexible rubber 
tube carrying the short-stemmed inlet funnel. This is provided with 
a cork float and is clamped so that it swings in the beaker with the 
altering liquid level. When air is no longer free to pass through the 
inlet valve, liquid is drawn in until suction is broken by the level in 
the beaker falling below the upper edge of the funnel; air is then 
again admitted, the check valve opens, and the liquid is discharged 
from the pump by gravity. D. G. H. 

Use of Long Mercury Manometers. E. Swan (J. Amer. 
Cham. Soc., 1925, 47, 1341—1342)—A method is given for the 


construction of a mercury manometer. J.8.C 
25—2 
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Improved Fischer Vacuum Fractionator. L. Sarrier (Ind, 
Eng. Chem., 1925, 17, 583).—The chief modifications consist in two 
traps to prevent the distillate from being carried into the vaccum 
pump, and a reservoir in which the distillate collects during the 
changing of the receiver, whilst strain is removed from the apparatus 
by introduction of a coil between two stopcocks. D. G. H. 


Microturbidimeter. O. E. Conxuin (J. Opt. Soc. Amer. 
1925, 10, 573—580).—Rapid measurements of the comparative 
turbidities of small amounts of liquids may be made with a micro. 
scope cell consisting of a plano-convex lens placed convex side 
downwards on a piece of plate glass. The sample fills the space 
between these, its thickness increasing outwardly from the point of 
contact. The cell is placed over an electric lamp having a straight 
filament, so that the filament crosses the point of contact. Fora 
constant current consumption of the lamp, the length of filament 
visible through the cell is inversely proportional to the square root 
of the turbidity of the liquid. A piece of flashed opal glass in which 
a concave lens has been ground just cutting through the opal coating 
is used as a turbidity standard. A lever device is described for 
measuring the length of the visible filament in the absence of a stage 
micrometer. For photographic emulsions the turbidity is propor- 
tional to the concentration of the silver halide. The relative and 
specific turbidities of a number of fluids are compared, measure- 
ments being reproducible to within 2%. F. G. T. 


Automatic Devices for Extracting Alkaloidal Solutions. 
S. Parkin, A. G. Murray, and H. R. Watkins (Ind. Eng. Chem., 
1925, 17, 612—614).—-Aqueous solutions may be extracted with an 
immiscible solvent by connecting the solvent boiling flask with the 
side arm of the tubular extractor which contains the solution to be 
extracted. In the case of heavy solvents a long wide tube open at 
each end is employed, whilst for light solvents a long funnel tube 
provided at the bottom with small holes is placed through the two 
layers of liquid, projecting well above them. Substances more 
difficult of extraction demand rather more complicated apparatus 
in which the solvent enters the liquid wholly or partly in the form of 
vapour. D. G. H, 


Modified Soxhlet Extraction Apparatus. B. KOHLER 
(Collegium, 1925, 187—188).—The apparatus consists of a small 
squat flask fitted with a wide tube and ground glass connexion. The 
tube is bent at right angles and passes into the upper portion of the 
Soxhlet receptacle which contains the material to be extracted, and 
is fitted with condenser and ground glass connexion. From the 
bottom of the receptacle, a siphon tube leads back to the flask. 
The end of the siphon tube can be attached to a filter-pump after 
extracting the material and the extracted material can be recovered 
quantitatively. D. W. 


Discovery and Properties of Hafnium. G. Hrvesy (Chem. 
Reviews, 1925, 2, 1—41). 
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Mineralogical Chemistry. 


Structure of Iron-Nickel Meteorites. R. VocEn (Z. anorg. 
Chem., 1925, 142, 193—-228).—There is a break in the composition 
curve of mixed crystals of iron and nickel at 1455°, corresponding 
with the é—y inversion. At the transition point the $-mixed 
crystals contain 6%, and the y-mixed crystals 30% Ni. The 
structure of the meteoric material does not differ essentially from 
that of synthetic alloys. Kamazite and taenite are respectively the 
§- and y-mixed crystals, with their nickel content variable as a 
result of supersaturation. The former is deposited primarily from 
the fused mass, the latter mainly secondarily as a result of the phase 
change at the transition point. Plessite consists of supercooled, 
supersaturated crystals, either from the fused mass as a whole or, 
more usually, from the mass remaining after the separation of the 
kamazite. All these structures are unstable at the ordinary temper- 
ature and are converted, by suitable annealing, into homogeneous 
y-mixed crystals, the rate of conversion depending on the nickel 
content as well as on the temperature, being faster for the alloys 

orer in nickel. Impurities also greatly affect the rate of conversion. 

tching figures are discussed in relation to structure, and a system of 
classification of the meteoric alloys is offered. L. J. H. 


Lead Sulphobismuthite of Volcanic Origin. F. ZAMBONINI, 
0. DE Fiorg, and G. Carosst (Rend. Accad. Sci. Fis. Mat. Napoli, 
1925, [iii], 31, 24—29).—A crystalline mineral, for which the name 
cannizzarite is proposed, has formed since 1921 in the lower parts of 
fumaroles on Vulcano (Isole Eolie, Lipari Islands), where the emission 
of acid volcanic gases is greatest and access of air is prevented. The 
temperature of the region is 550—615°. The crystallographic 
constants were not determined accurately, but the mineral appears 
to be of rhombic habit, and isogonal with bismuthinite and anti- 
monite in the 001 zone. d!° 6-54. The analysis corresponds with 
the formula PbS,2Bi,S,. It is probably formed -by the action at 
high temperatures of hydrogen sulphide on the chlorides of bismuth 
and lead. ¥. G. F. 


Properties and Occurrence of Zeolites. O. WrIGEL (Sitzungs- 
ber. Ges. Beférder. ges. Naturwiss. Marburg, 1924, 73—101; from 
Chem. Zentr., 1924, ii, 2239).—In the formation of zeolites, the 
solvent remains within the interstices of a comparatively rigid 
silicate lattice without participating in its structure. The atoms of 
the silicate lattice lose energy, necessary for overcoming the internal 
pressure of the solvent, which serves for the formation of the lattice. 
The lattice on account of its rigidity remains unaffected under 
different conditions, whereby the energy of internal pressure becomes 
free, so that saturation by adsorption of other substances is possible. 
The readiness with which base exchange can take place is explained 
by the weakening of the linkings in the silicate lattice. The re- 
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lationship between temperature, vapour pressure, and the content of 
adsorbed molecules may be expressed by a modification of van der 
Waals’ equation : n=n/b—R(T'—T,)v?/(v—nb)V. aa’, where n igs 
the number of molecules adsorbed by each silicate molecule, 7’, is 
the temperature corresponding with the actual saturation pressure 
of the liquid phase of the adsorbed substance in the region of the 
adsorbing crystal, and F, 7', v, a, and b have their usual significance, 
Experimental data gave good agreement with results calculated 
from the equation. G. W. RB. 


Combination of Water in the Zeolites. V. Roramuny 
(Rec. trav. chim., 1925, 44, 329—339).—A theoretical paper in which 
various views concerning the manner in which water is combined in 
the zeolites are critically examined and discussed. Examination 
of the vapour-pressure curves to determine whether definite hydrates 
exist has led to opposite conclusions in the hands of different in- 
vestigators, some (Damour, Friedal, Tammann, Rinne) obtaining a 
continuous curve, others (Beutell and Blaschke) obtaining a “‘ step” 
curve denoting the existence of definite hydrates. In the zeolites 
Béhm has shown that the loss and readsorption of water is not 
reversible, a “ hysteresis ’’ lag being observed over certain temper- 
atureranges. Theories of absorption and solid solution are discussed 
and in this connexion it is noted that the dehydrated zeolites can 
reabsorb, in place of water, alcohol, bromine, iodine, etc. or ammonia, 
hydrogen, nitrogen, methane, and other gases (ammonia being most 
strongly absorbed), the quantity absorbed being of the same order 
of magnitude as in the case of charcoal and governed by the usual 
formula, v=«p/". In spite of their crystalline nature the zeolites 
closely resemble colloidal substances such as silica gel and permutite, 
and the author suggests that the processes of absorption of water 
by all “swelling”? substances such as starch, albumin, etc. are 
similar phenomena. J. W. B. 


Analysis of Alvite. S. Bepr-CHan (Z. anorg. Chem., 1925, 
144, 304—306).—A sample of pure alvite had the following composi- 
tion: 25-65% SiO,, 0-63% TiO.+Nb,0;+-Ta,0;, 2-08% Ca0, 
1-11% MgO, 2-:05% ThO,, 0-71% Ce,0, etc., 7-57% Fe,0,, 41-92% 
ZrO., 4:66% HfO,, 455°, BeO+Al,Oz, 630%, H,O, total 97-23%, 
The hafnia was determined by X-ray analysis and the other con- 
stituents by the usual methods. A. R. P. 


Analytical Chemistry. 


Apparatus for Accurate Analysis of Small Quantities of 
Gas. D. 8. Cuamperiin and D. M. Newitt (Ind. Eng. Chem., 
1925, 17, 621)—An improved form of the Bone and Wheeler gas 
analysis apparatus (A., 1908, ii, 221) is described, with which 
samples of from 1 to 5 c.c. of gas can be analysed with an accuracy of 
001%. M. B. D. 
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Automatic Burette and Flask for Standard Alkali Solutions. 
H. R. MoM (Ind. Eng. Chem., 1925, 17, 592).—The burette is 
connected by a 3-way tap to a “‘ pyrex” glass flask containing the 
standard solution. The flask is provided with a “ suberite”’ ring, and 
evaporation from it is checked by means of potassium hydroxide 
solution, which together with a calcium chloride tube also excludes 
carbon dioxide. The apparatus is free from attachment and can 
readily be shaken. D. G. H. 


Quantitative Spectral Analysis. W. GERLACH (Z. anorg. 
Chem., 1925, 142, 383—398).—Contrary to statements in the liter- 
ature, the ‘‘ ultimate ’’ rays (last observed lines of an impurity as it 
is continuously removed) are the strongest under the conditions of 
exposure. Quantitative measurements of the amount of impurity 
remaining are possible by comparison of the intensity of these lines 
with that of neighbouring lines of the main substance, but standard 
exposures of specimens of known composition with the same 
principal substance are essential. L. J. H. 


Graphic Comparison of Potential Scales and Electrode 
Potentials. L. J. Brrower (Ind. Eng. Chem., 1925, 17, 622).— 
The graphic representation of typical potential scales as vertical 
lines and the single potentials of typical half-cells as horizontal 
lines, with numbers indicating the potential values of the latter on 
the three standard scales, provides a sufficient number of typical 
junctions to enable others to be placed. D. G. H. 


Electrometric Titration. J.C. Briinnica (/nd. Eng. Chem., 
1925, 17, 631—632).—Electrometric titrations can be made without 
the use of hydrogen gas or a calomel cell by combining a pure 
graphite electrode with a platinum spiral electrode through a 
millivoltmeter. The potential given by this arrangement is approxi- 
mately zero in neutral solutions, +-0-18 volt in 0-01N-acid, and —0-13 
volt in 0-01N-alkali. M. B. D. 


Rapid Electroanalysis. Separations by Graded Potentials. 
A. LasstnuR (Ann. Chim., 1925, [x], 3, 235—324).—A simple 
apparatus is described for rapid electroanalysis which permits of the 
use of graduated potentials. The experimental conditions are 
worked out for the determination of copper, bismuth, antimony, 
lead, and tin, and certain mixtures of these (cf. A., 1924, ii, 15, 568; 
this vol., ii, 159). Electrodes coated with antimony can retain lead 
when the concentration of the Jatter in the electrolyte is 2 g. per litre. 
Stannic chloride is reduced during the deposition of tin when the 
potential difference is 320 millivolts or more; antimony catalyses the 
reaction. The complex formed by adding hydrofluoric acid to an 
antimonious solution which has been oxidised by potassium chlorate 
is partly reduced on the passage of the current. This does not 
occur when potassium dichromate is used as the oxidising agent. 
(Cf. B., July 24th.] &.. 


Calomel Electrodes. C. J. ScHOLLENBERGER (Ind. Eng. 
Chem., 1925, 17, 649).—A satisfactory calomel electrode may be 
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made from a separating funnel by removing the stopcock, fusing 
on a length of glass tubing, inserting an inner tube projecting into 
the body of the funnel, and out through the stem. In this is placed 
the potassium chloride and the tube is jointed to the stem and 
plugged with a ground-in rod. This stopper is lightly pressed upon 
when the cork is inserted in the funnel. Calomel and mercury are 
placed in the funnel and contact with the mercury is established b 
means of a bent tube in the cork. ([Cf. B., July 24th.] D.G. H. 


Calomel Half Cells for Industrial Hydrogen-ion Measure- 
ments. H.C. Parker and C. A. DANNERTH (Ind. Eng. Chem., 
1925, 17, 637—639).—Four easily controlled types of cells are 
described, the first for laboratory use with a ground glass joint 
sealed with mercury, the second a flow type with porous cup, the 
third a combined hydrogen electrode and calomel half cell, and the 
fourth a rugged industrial half cell entirely surrounded with bakelite 
easing. ([Cf. B., July 24th.] D. G. H. 


Salt Error of Cresol-red. W. D. Ramace and R. C. Miter 
(J. Amer. Chem. Soc., 1925, 47, 1230—1235).—The salt error of 
cresol-red in solutions containing 5 to 35 parts per 1000 of sea- 
salts has been determined from a comparison of the Sérensen values 
of samples of sea-water of known salinity as determined by electro- 
metric and colorimetric methods using this indicator. The correc- 
tion to be applied to the colorimetric determinations over the range 
of salinity indicated varies from —0-11 to —0-27 Sérensen unit. 

J.8.C. 


Detection and Determination of Chloride, Bromide, and 
Thiocyanate in the Presence of Cyanide. E. ScuuiexK (Z. 
anal. Chem., 1925, 66, 169).—The priority of Polstorff and Meyer's 
formaldehyde method (A., 1912, ii, 988) is acknowledged, but 
priority is claimed for the boric acid method previously described 
(this vol., ii, 432). A. R. P. 


Determination of Iodide. E. ScHULEK (Z. anal. Chem., 19235, 
66, 161—169).—The methods of Winkler (A., 1916, ii, 109) and of 
Bugarszky and Horvath (A., 1909, ii, 932) for the determination of 
iodide in the presence of chloride and bromide have been modified 
so that the whole operation can be conducted at the ordinary 
temperature. When much iodide is present together with bromide, 
the very faintly acid solution is treated with chlorine water until 
bromine begins to be displaced, and the liberated bromine is removed 
by addition of a 5% solution of phenol. The iodate formed is 
determined iodometrically after addition of potassium iodide and 

hosphoric acid. If only a small amount of iodide is present 
lensiiinn water or alkali hypobromite may be used for the oxidation. 
The presence of magnesium or calcium salts interferes with the 
reaction. [Cf. B., 1925, 543.] 4. B. ®. 


Action of Some Oxidising Agents on Sulphate and its 
[Volumetric] Determination with Iodate. W.8S. HENpRIxsoN 
(J. Amer. Chem. Soc., 1925, 47, 1319—1325; cf. J. Ind. Eng. Chem., 
1922, 14, 1152).—Previous work is continued. The amounts of 
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bromate and dichromate are less than those required for the complete 
conversion of sulphite into sulphate. This is probably due to the 
formation of some dithionic acid which resists further oxidation. 
Iodate completely oxidises to sulphate, and this fact permits of the 
accurate determination of sulphites by this oxidant. Solutions of 
potassium iodate maintain their concentration over indefinite 
periods of time. An electrometric method of end-point determin- 
ation may be used for the determination of sulphites in coloured 
solutions. J.8.C. 


Nessler’s Reagent Without Potassium Iodide. L. W. 
Winker (Z. Unters. Nahr. Genussm., 1925, 49, 163—165).—The 
modified reagent is prepared by dissolving mercuric iodide in a 
solution containing potassium bromide and sodium hydroxide, 
preferably made with tap-water of medium hardness. With 
natural waters, the reagent may cause some precipitation. To 
prevent this, use is made of a second solution containing sodium 
potassium tartrate and sodium hydroxide in which mercuric iodide 


is dissolved. A. G. P. 


Iodometric Methods Depending on the Formation and 
Determination of Cyanogen Iodide. III. R. Lane (Z. anorg. 
Chem., 1925, 142, 280—298; cf. below).—The method is extended 
to the determination of hydrazine and hydroxylamine (separately 
or together), selenium, hydrogen peroxide, cyanides, thiocyanates, 
and ferrocyanides. The last three may be determined in the 
presence of each other. L. J. H. 


Determination of Oxides of Nitrogen (except Nitrous Oxide) 
in Small Concentration in the Products of Combustion of 
CoalGasandin Air. A.G. Francis and A. T. Parsons (Analyst, 
1925, 50, 262—-272).—The absorption of oxides of nitrogen in large 
volumes of air and products of combustion by solutions of sodium 
hydroxide and hydrogen peroxide (Allison, Parker, and Jones, U.S. 
Bur. Mines, Tech. Paper 249) leads to formation of nitrite. Oxi- 
dation is complete when the gases are shaken in a closed bottle with 
acidified hydrogen peroxide for 3 hrs. Proportions of less than 1 
in 10° are determined by passing a measured volume of gases through 
tubes immersed in liquid air, and treating the condensate with the 
same hydrogen peroxide mixture. The normal proportion of nitric 
oxide in the air was found to be 1—2 in 108, falling to 0-3 after heavy 
rain, and rising to 15—16 during fog. 8.1. L. 


Iodometric Methods Depending on the Formation and 
Determination of Cyanogen Iodide. II. R. Lana (Z. anorg. 
Chem., 1925, 142, 229—256).—Previous work (A., 1922, ii, 782) is 
extended by the use of iodine monochloride and hypoiodous acid as 
oxidising agents, the iodine liberated being determined by titration 
with potassium iodate in acid solution in the presence of a cyanide. 
Antimony, arsenic, copper, and iron, or mixtures of the last three 
together, may be titrated in this way. The modifications necessary 
in the presence of other heavy metals, both for these reactions and 


ing 
nto 
ced 
and 
pon 
are 
by 
re- 
m., 
are 
int 
the 
the 
lite 
ER 
of 
1e8 
r0- 
eC. 
ge 
nd 
Z. 
r’s 
ut 
ed 
5, 
of 
of 
ed 
ry 
le, 
til 
od 
is | 
id 
nt 
n. 
1€ 
is | 
N 
of 


ii. 714 ABSTRACTS OF CHEMICAL PAPERS. 


in the direct determination of iodide, are described, but ng details 
are too numerous for abstraction. L. J. H. 


Theory of the Titration of Boric Acid. M. CrxrrovA and 
K. Sanpzra (Chem. Listy, 1925, 19, 179—182).—Boric acid may be 
titrated accurately with sodium hydroxide in the presence of a 
saturated solution of certain inorganic salts, such as calcium or 
lithium chloride, which are strong dehydrating agents, as is also 
glycerol, which is commonly added to the solution in order to increase 
the strength of the acid. This action appears therefore to be due 
to the dehydration of boric acid and not to the formation of com- 
plexes. A. R. P. 


Determination of Boric Acid in Presence of Aluminium, 
Iron, or Chromium Salts. H. FunxK and H. WINTER (Z. anorg. 
Chem., 1925, 142, 257—268).—The removal of aluminium, chrom. 
ium, or iron is necessary before boric acid can be determined by the 
method of Rosenbladt and Gooch (A., 1887, ii, 299), but precipi- 
tation with alkali carries down some boron which cannot be removed. 
A successful separation is obtained if iron be precipitated as phosphate 
from slightly acid solution, and chromium is precipitated as hydroxide 
by the addition of iodide and iodate. Both methods are satis- 
factory for aluminium. L. J. H. 


Apparatus for Determining Carbon Dioxide. W. W. Rrep 
(Chem. and Ind., 1925, 44, 422).—In place of washing out the carbon 
dioxide by aspirating air through the apparatus, the gas is with- 
drawn by suction from the bottom of the flask, the calcium chloride 
tube being sealed to another tube, the height of which above the 
liquid is adjustable. R. B. 


Determination of Dissolved Carbon Dioxide. R. LEGENDRE 
(Compt. rend., 1925, 180, 1527—1529).—A critical account of various 
methods of determination of dissolved carbon dioxide (cf. Winkler, 
A., 1904, ii, 215; 1912, ii, 1210; Haas, A., 1917, i, 433; Osterhout 
and Haas, A.., 1918, ii, 24; Hall, A., 1923, ii, 507; Shipley and 
McHaffie, A., 1923, ii, 649; Lehmann and Reuss, A., 1923, ii, 697; 
Spoehr and McGee, A., 1924, ii, 275). In comparing the dissolved 
carbon dioxide content of different liquids it is of value to find the 
amount of alkali necessary to lower the hydrogen-ion concentration 
to a fixed level. The method of comparison chosen is that of passing 
air through the different samples of water maintained at a definite 
hydrogen-ion concentration and determining the amount of carbon 
dioxide carried over. This method is of use in analysing biological 
fluids and waters, and in investigating the respiratory exchange of 
aquatic animals. L. F. H. 


Separate Determination of Potassium and Sodium in 
Urine. O. von Denn.—(See i, 855.) 


Quantitative Variations of Homogeneous Mixtures of Two 
Salts and a New Indirect Method of Quantitative Analysis. 
G. ComELta (Annali Chim. Appl., 1925, 15, 123—136).—A method 
is described for calculating from the titre of a solution containing 
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two salts, such as sodium and potassium chlorides, the proportions 
of the two in the mixture. N-Solutions of sodium and potassium 
chlorides contain respectively 58-46 g. and 74-56 g. of the salt per 
litre, and replacement of 0-1 c.c. of N-sodium chloride by 0:1 ¢.c. of 
N-potassium chloride decreases the amount of sodium chloride 
present by 0:005846 g., increases that of potassium chloride by 
0-007456 g., and increases the sum of the two by 0-00161 g.; these 
quantities may be regarded as the common differences of three 
arithmetic progressions. Thus, if 63-29 g. of the mixed chlorides per 
litre are found to give a N-solution, the corresponding terms in 
these progressions will be in position 3001, since (63-29—58-46)/ 
0-00161+-1=3001. The amount of sodium chloride in 63-29 g. of 
the mixture is hence 58-46—(3000 x 0-005846) 40-922 g., and that 
of the potassium chloride, 3000 x 0-007456 22-368 g. T.H. P. 


Nephelometric Determination of Calcium and Magnesium. 
L. Kriss.—(See i, 852.) 


Determination of Small Quantities of Magnesium as 
Magnesium Ammonium Phosphate in Presence of Much 
Aluminium. G. JANDER, E. WENDEHORST, and B. WEBER (Z. 
anorg. Chem., 1925, 142, 329—334).—Contrary to Hahn (this vol., 
ii, 69), magnesium may be accurately determined as magnesium 
ammonium phosphate in presence of large quantities of aluminium 
(held in solution by tartaric acid), but the precipitate requires 
several days to form. L. J. H. 


uadrivalent Lead. [Determination of Lead and Sulphur. ] 
J. STERBA-BoEHM and M. AUERSPERGROVA.—(See ii, 699.) 


Simultaneous Electrolytic Determination of Copper and 
Lead. H. Briurz (Ber., 1925, 58, [B], 913—914).—Difficulties arise 
in the simultaneous anodic deposition of lead dioxide and cathodic 
separation of copper from solutions of the metals in nitric acid 
owing to the solvent action of nitrous acid on the dioxide. They 
may be overcome by electrolysing initially in moderately concen- 
trated acid solution to which carbamide is added previously to 
dilution for completion of electrolysis; the process is continued until 
the copper has been deposited completely. H. W. 


Qualitative Tests for Copper, Iron, and Cobalt. M. L. 
Nicuots and S. R. Cooper (J. Amer. Chem. Soc., 1925, 47, 1268— 
1270).—Aqueous solutions of copper, iron, and cobalt salts give 
respectively brown, green, and orange-red precipitates (or colorations 
if in very dilute solution) with aqueous solutions of dinitroso- 
resorcinol. In neutral solution the reagent is capable of detecting 
0-0040 mg. of copper, 0-0035 mg. of iron, and 0-0033 mg. of cobalt 
in 1 c.c. of solution. In dilute acid solution, the sensitiveness of the 
tests for cobalt and iron is increased by addition of sodium acetate. 
When testing for cobalt in presence of an excess of nickel, the con- 
centration of the latter should be first reduced by treatment with 
dimethylglyoxime. J.8.C. 


| 
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Titration of Mercury with Potassium Cyanide and Jellinek's 
Titration of Weakly Dissociated Salts. E. Rupr [with W. 
WEGNER and P. Matus] (Z. anorg. Chem., 1925, 144, 313—318).— 
The statements of Jellinek and Krebs (A., 1923, ii, 871) and of 
Jellinek and Kiihn (A., 1924, ii, 695) that titration of mercuric 
chloride with potassium cyanide using phenolphthalein as indicator 
gives results that are 3° too low is shown to be erroneous provided 
that the cyanide used is pure, i.c., that its cyanogen contents calcu- 
lated from the argentometric and acidimetric titrations are nearly 
identical. The low results obtained by Jellinek are ascribed to the 
presence of free alkali in the cyanide, but correct results may be 
obtained with this impure cyanide if the mercuric chloride solution 
is added to an excess of the cyanide solution and the excess then 
titrated with hydrochloric acid and methyl-orange, or if the cyanide 
is first rendered neutral to methyl-orange with dilute sulphuric acid. 
Mercuric chloride may also be determined accurately by addition of 
dilute hydrocyanic acid to the neutral solution until the liquid has 
a slight odour, followed by titration of the liberated hydrochloric 
acid with standard alkali and methyl-orange. The titration of lead 
nitrate with trisodium arsenite (Jellinek and Kiihn, loc. cit.) and of 
ferric chloride with thiosulphate (Jellinek and Vinogradov, A., 
1924, ii, 703) both give variable results depending on the concen- 
trations of the reacting substances. A. R. P. 


Potentiometric Determination of Cerium. O. TomidexK 
(Rec. trav. chim., 1925, 44, 410—415).—A simple potentiometric 
method for the determination of tervalent cerium consists in the 
oxidation of the cerous sulphate or chloride in a very concentrated 
solution of potassium carbonate, in an oxygen-free atmosphere, by 
titration with potassium ferricyanide solution. About three-quarters 
of the amount of 0-05 or 0-1 N-ferricyanide solution necessary for the 
reaction, 2Ce(CO,),, 
is added to the cerium solution, carbon dioxide passed in until all air 
is expelled, and potassium carbonate added with continual stirring 
until the mixture contains 35°, of carbonate. The titration is then 
completed in the manner described by Kolthoff and Tomiéek (ibid., 
1924, 43, 775). The sensitivity of the titration is unaltered by the 
presence of ferric iron, thorium or other cerite earths, and since 
ferrous iron is more easily oxidised than the tervalent cerium the 
method permits the simultaneous determination of both metals. 
The results are accurate to +-0-2%. J. W. B. 


Volumetric Determination of Cerium. J. Srixsa-Borum 
and V. Maruta (Rec. trav. chim., 1925, 44, 400—409).—To obtain 
satisfactory results for the determination of cerium in the presence 
of thorium and other rare earths the experimental conditions fully 
described in the original must be followed exactly. The earths, in 
the form of sulphates or chlorides, are dissolved in cold water, and 
a solution of potassium persulphate is added, followed by sodium 
hydroxide until the hydroxides just begin to be precipitated, then 
one drop of phenolphthalein, and again sodium hydroxide in excess. 
Sufficient base must be present to neutralise the sulphuric acid 
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formed by the reaction, K,S,0,+H,O=K,S0,+H,S0,+0, a 
slight excess not being objectionable. The solution is boiled for 
25 min., cooled, and potassium iodide and hydrochloric acid are 
added. With gentle mixing, the precipitated hydroxides dissolve, 
and the liberated iodine is titrated with N /40-thiosulphate solution. 
This yields an approximate result (-+-2°% of the actual cerium con- 
tent), and exact results may now be obtained by using 1-5—2 g. of 
potassium persulphate (and the appropriate quantity of sodium 
hydroxide) for each gram of cerium present and regulating the 
period of ebullition according to the cerium content. When the 
cerium content is greater than 25° the sample should first be diluted 
with a small quantity of rare earth sulphates free from cerium. 
The results are accurate to +-0-16°/, and the method is applied to 
the analysis of several cerium ores. Iron may be determined 
iodometrically in the presence of cerium if the oxidation be carried 
out by means of chlorine water in dilute hydrochloric acid solution. 


(Cf. B., July 24th.] J. W.B. 


Analytical Chemistry of Indium. J. Hryrovsxy (Chem. 
Listy, 1925, 19, 168—172).—Indium may be deposited from acid or 
alkaline solutions on a dropping mercury cathode. The reaction is 
reversible and requires a cathodic potential of —0-503 volt for the 
deposition of the metal from a molar solution. The method will 
detect indium in a solution containing as little as 0-01 mg. of metal 
in 25 c.c. Indium salts yield with excess of potassium or sodium 
hydroxide solutions of true salts of an acid derived from indium 
sesquioxide, but the salts are progressively hydrolysed on keeping 
until the solution contains less than 0-25 10 g.-equivalent of 
indium in true solution in N-sodium hydroxide. The ionic decom- 
position product of an alkaline solution of a freshly-prepared speci- 
men of indium hydroxide is 10° and of an acid solution of an aged 
specimen 0-25 x 10748, A. R. P. 


Separation of Gallium from Aluminium and Iron. R. 
Fricke (Z. anorg. Chem., 1925, 144, 267—268).—Gallium is not 
conveniently separated from large amounts of iron or aluminium 
by precipitating the latter with excess of ammonium hydroxide, 
but the method may be used when the gallium is nearly -_ is 


Colorimetric Determination of Small Amounts of Iron. 
W. B. WaLKER (Analyst, 1925, 50, 279—283).—In the thiocyanate 
method, the use of nitric acid containing nitrous acid is recommended 
to ensure rapid oxidation of all ferrous compounds, nitrous acid being 
then oxidised by hydrogen peroxide before addition of thiocyanate. 
Since phosphates interfere, the ferrocyanide method is to be pre- 
ferred; nitrous acid should be removed by boiling before addition of 
the ferrocyanide. 8. I. L. 


Electrometric Titration in the Determination of Ferrous 
and Ferric Iron in Magnetites. H.R. Apam (J. S. Afr. Chem. 
Inst., 1925, 8, 7—10).—The direct determination of ferric iron is 
carried out by running a slight excess of standard stannous chloride 
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solution into the almost boiling ferric iron solution, and titrating 
back with dichromate or iodine. If dichromate is used, the end. 
point is determined electrometrically, and the back titration may 
be continued to determine the total iron, there being two sharp rises 
of potential, the first when the excess of stannous chloride has been 
oxidised, and the second when the iron is completely oxidised. Back 
titration with iodine is simpler, but in this case the electrometric 
method has no advantage over the use of starch as indicator. The 
total iron may also be determined in the solution used for the ferrous 
iron, for after the determination of the latter with dichromate, 
titration with stannous chloride may be carried out as above. 
Titanium in solution does not affect the reduction of iron by stannous 
chloride. 


Colorimetric Determination of Molybdenum. E. WENDz- 
HORST (Z. anorg. Chem., 1925, 144, 319—320).—Hydrogen sulphide 
is passed into the ammoniacal molybdate solution, which is then 
acidified and the precipitate collected and roasted to oxide. This is 
dissolved in ammonia, the solution evaporated to dryness, and the 
residue dissolved in a known volume of water. An aliquot part of the 
solution is treated with a quantity of 5% glycerol solution saturated 
with hydrogen sulphide; 0-2N-sulphuric acid is then added drop by 
drop until the yellow colour reaches its maximum intensity. The 
colour is compared in a colorimeter with that of a standard solution 
of molybdenum trioxide treated ina similarmanner. A. R. P. 


Separation of Molybdenum from Vanadium as Sulphide. 
A. E. Stoppet, C. F. Stpensr, and P. H. M.-P. Brinton (Chem. 
News, 1925, 130, 353—355).—Precipitation of molybdenum as 
sulphide in a sulphuric acid solution containing vanadium gives 
good results if the cold solution is saturated with hydrogen sulphide 
and then heated under pressure. The precipitate contains a few 
tenths of a mg. of vanadium, but a similar quantity of molybdenum 
fails to precipitate, so that there is a compensation of errors. If an 
ammoniacal solution of molybdic and vanadic acids issaturated with 
hydrogen sulphide and then treated with 2—3 g. of tartaric acid and 
hydrochloric acid until acid, all the molybdenum is precipitated as 
sulphide, retaining, however, 1—1-5 mg. of vanadium, which may 
removed by reprecipitation. A. R. P. 


Determination and Separation of Rarer Metals from other 
Metals. V. Separation of Zirconium and Hafnium from 
Titanium, Cerium, and Thorium. L. Moser and R. Lessine 
(Monatsh., 1924, 45, 323—337).—Zirconium salts are precipitated 
by sodium arsenate from boiling hydrochloric acid solutions as a 
hydrated normal arsenate, Zr,(AsO,),, whilst from strong nitric acid 
solutions a zirconyl salt, ZrO-HAsQ,, is obtained which is more 
easily filtered. Fractional precipitation of a commercial “pure” 
zirconium preparation, by the latter method, gave fractions in which 
the equivalent of the metal varied from 98-68 to 90-56, which shows 
that hafnium is precipitated with zirconium and that its arsenate is 
still less soluble than that of zirconium. Conditions have been 
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worked out and tested in detail for the use of this precipitation of 
zirconium as arsenate in separating it from titanium, cerium, and 
thorium. In presence of titanium and cerium, an excess of 
hydrogen peroxide must be present to ensure their conversion into 
pertitanic acid and cerous salts respectively. The separation from 
thorium is satisfactory only when the acidity of the solution is 
adjusted within a narrow range near 1-13N-nitric acid. — 


Precipitation of Gold and Silver by Metallic Sulphides. 
[Detection of Traces of Gold and Silver in Solution.] A. 
STEIGMANN (Chem.-Ztg., 1925, 49, 423).—For the detection of traces 
of gold in a solution, hydrogen peroxide is added followed by 
solutions containing (a) sodium sulphite and “ metol” and (bd) 
sodium sulphite and silver nitrate. The characteristic colour of 
the colloidal solution of silver obtained from the reagents added is 
considerably modified by the presence of gold and the colour also 
develops much more rapidly. Traces of silver may be detected in a 
solution by the same process, except that the silver nitrate in the 
reagents is replaced by mercuric chloride. A. R. P. 


Elementary Analysis of Organic Substances by Com- 
bustion with Copper Oxide in a Vacuum. J. Svépa and O. 
ProcKE (Chem. Listy, 1925, 19, 163—167).—A small quantity of the 
substance is introduced in a small platinum boat into a hard glass 
combustion tube one end of which is packed with copper oxide wire. 
The tube is then filled with alternate layers of copper oxide and 
reduced copper obtained from copper oxide wire and finally each 
end of the tube is plugged with copper gauze. After weighing, the 
whole is introduced into a silica tube, which is then connected by 
well fitting stoppers and stopcocks to a manometer, a drying tube 
containing phosphorus pentoxide, and a Sprengel vacuum pump. 
After evacuation, the tube is heated at 750—800° in an electric 
furnace and the gases evolved (carbon dioxide and nitrogen) are 
withdrawn into a eudiometer for analysis. Hydrogen is determined 
from the loss in weight of the glass combustion tube and its contents 
after making allowance for the oxygen required for the combustion 
of the carbon and for the weight of the substance. A. B. F. 


Proving Identity of Two Organic Compounds. E. MuRMANN 
(Oesterr. Chem.-Zig., 1925, 28, 86-—87).—Where very small quantities 
only are available, the m. p. and behaviour towards a large number 
of solvents are compared for the substance under examination and 
the substance with which it is suspected to be identical. Figures 
are allotted to the behaviour with each solvent, and the succession 


of these is usually sufficient to prove identity or otherwise. 


Determination of Alcohol. M. Martini and A. Novurisson 
(Ann. Falsif., 1925, 18, 235—237).—The alcohol is distilled into an 
oxidising potassium dichromate solution, the excess of dichromate 
reduced by potassium iodide, and the liberated iodine titrated with 
sodium thiosulphate solution. [Cf. B., 1925, 520.] D. G. H. 
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Micro Determination of Sugar or Reducing Substance in 
Blood. L. Lorsper.—(See i, 852.) 


Determination of «-Cellulose. C. G. ScHWALBE (Papier. 
Fabr., 1925, 23, 232—233).—A discussion of Jentgen’s method 
(Kunststoffe, 1911, 1, 165) and various modifications, e.g., washing 
with sodium hydroxide solution after draining off the first filtrate 
and the prolongation of the time of treatment. Mechanical kneading 
is not recommended. [Cf. B., 1925, 539.] J. F. B. 


Determination of Pentosan. F. W. Kuinastept (Z. anal. 
Chem., 1925, 66, 129—160).—All carbohydrates and vegetable 
substances that give hexoses on hydrolysis yield, on distillation with 
12% hydrochloric acid, hydroxymethylfurfuraldehyde and probably 
also other compounds which form condensation products with 
phloroglucinol, so that under certain conditions the determination 
of pentosans by this method will give very erroneous results. The 
solubilities of the phloroglucides of furfuraldehyde and its derivatives 
in alcohol vary considerably ; thus the methylfurfuraldehyde com- 
pound is readily soluble in warm alcohol, even after it has been dried 
for 8 hours, whilst the furfuraldehyde compound is insoluble after 
drying, but slightly soluble when moist. Hydroxymethylfurfuralde- 
hyde and s-difuryldimethyl ether compounds are almost completely 
soluble in alcohol when moist, but less soluble when dried. Extraction 
of a mixed condensation product with alcohol, however, and calcula- 
tion of the insoluble residue to pentosan invariably yields high results, 
whether the condensation is carried out at the ordinary temperature 
or in a warm solution and whether the product is dried or not before 
extraction. Fairly correct results for pentosan may be obtained by 
a careful regulation of the distillation, not more than about 150— 
180 c.c. being collected. When all the furfuraldehyde has distilled, 
the distillate gives no further green precipitate with a hydrochloric 
acid solution of phloroglucinol. The condensation should be carried 
out in cold solutions and the moist precipitate extracted with alcohol. 
The residue gives the minimum amount of pentosan in the substance 
tested. ([Cf. B., Aug. 7th.] A. R. P. 


Colorimetric Determination of Acetone in Urine. M. H. P. 
SitsEN.—(See i, 855.) 


Determination of Urea in Blood, etc. P. B. RexBeEra, also 
G. y and K. Hetmuorz. (See i, 853.) 


Jaffe’s Reaction for Creatinine. II. Effect of Substi- 
tution in the Creatinine Molecule and a possible Formula 
for the Red Tautomeride. I. GREENWALD.—(See i, 839.) 


Standard Solution for Sahli’s Hemometer. A. K. J. 
Koumans.—(See i, 851.) 


Determination of Xanthrophyll. F. M. Scuertz.—(See i, 
871.) 


| 
| 
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General, Physical, and Inorganie Chemistry. 


Excitation Maxima for Spectral Lines in the Strie of the 
Positive Column of Hydrogen. E. Lau (Ann. Physik, 1925, 
[iv], 77, ae records have been obtained 
of the distribution of light-intensity arising from the emission 
of single lines at various positions in the strize of the positive 
column in a hydrogen discharge tube. Similar data have been 
obtained for the continuous spectrum. An ingenious device was 
employed to maintain a constant pressure in the stream of hydrogen. 
The Balmer series lines, Hx, HB, Hy, are most intense at different 
points in the striation. The most important lines in the Fulcher 
band spectrum, 6430, 6327, 6224, 6121, 6018, and 5656, 5548, 
5420, 5302, occur most strongly at different places. The shortest 
wave-lengths in a band system, e.g., 6018 and 5302, correspond 
with the smallest electron-velocities. The maximum of the con- 
tinuous spectrum occurs at the same place for all wave-lengths 
between 4000 and 5000 A. The positions of maximum intensity 
for series lines are reversed when striz with a lower potential drop 
are investigated. The probable change of the electron velocity 
within a striation is only 1 volt. This may mean an acceleration 
or a retardation according to the type of striation. 

The small electron velocity is regarded as due to collisions of 
electrons with hydrogen molecules. The energy resulting from the 
loss in velocity reappears as the continuous radiation, which is 
thus ascribed to a purely collisional mechanism. In the Balmer 
series and in the continuum, there are two excitation maxima in 
a double striation, but there is only one maximum for the Fulcher 
bands. In the first striation from the cathode, whether it be 
single or double, the lines of the Balmer series (especially H« and 
H8) are much weakened near the cathode. There is no evidence 
of electrons existing in the positive column with velocities greater 
than those of the exciting electrons. (Cf. Seeliger and Okubo, 
Physikal. Z., 1924, 25, 337, who found it necessary to assume that 
a current of faster electrons traverses the striation.) R. A. M. 


Hydrogen Spectrum of Constant Frequency-difference. 
J. W. Nicuotson (Month. Not. Roy. Astr. Soc., 1925, 85, 656— 
659)— Among the lines of the secondary spectrum of hydrogen 
showing a normal Zeeman effect, and therefore probably of atomic 
origin, a number may be picked out between 3732-25 and 4966-98 A. 
which have an approximately constant wave-number difference of 
1313. Another large group nearer the red end has a wave-number 
difference which is nearly the same, namely, 1300. The lines of 
these two groups, which have certain members in common, are 
also most characteristically unaffected by the presence of helium. 
They appear to belong to a series spectrum nearer to the neon than 
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to the helium type, and they show a certain resemblance to the 
nebular and to the Wolf-Rayet spectra. Another class of lines 
previously described (this vol., ii, 468), which show no Zeeman 
effect, form widely separated bands of molecular origin. M.S. B. 


Hydrogen-like Spectra from the Point of View of the 
Polarisability of the Atom-core. E. ScHRODINGER (Anan. 
Physik, 1925, [iv], 77, 43—70).—The polarisability of the core of 
atoms of noble gases has been calculated for the p-, d-, and f-series, 
It is fairly constant within a series; in many cases it is accurately 
so. In the same spectrum, the variation from series to series is 
usually in the sense that the constant polarisability for one series 
is a multiple of that of another series. The polarisability of the 
core in outer orbit series may be accepted as fairly constant. 
Evidence is brought forward showing that the outer orbits of lithium 
and sodium are weakly bound. The remarkable disturbance of 
the Bergmann Series for Alit can be explained on the basis of a 
very great polarisability for exciting frequencies which are smaller 
than the resonance frequency, and a negative polarisability for 
frequencies greater than the resonance frequency. This explanation 
is tentatively extended to the arc spectra of the alkaline earths. 
All calculations are based on whole number impulse quanta and an 
attempt is made to state the case for and against this method of 
treatment. R. A. M. 


Structure of the Band Spectrum of Helium. III. The 
Doublet Bands. W. E. Curtis and R. G. Lone (Proc. Roy. 
Soc., 1925, A, 108, 513—541; cf. A., 1923, ii, 351)—New data of 
the doublet bands of helium, which are unique in conforming to a 
line-series law, have been secured, extending the main series to the 
eighth member, and their structure has been studied in detail. 
Previous difficulties of interpretation have been to a large degree 
overcome. New and much more accurate values of the molecular 
moments of inertia and separation of the nuclei have been obtained. 
Support is afforded to Lenz’s suggestion (Verh. d. Phys. Ges., 1919, 
21, 632) that the structure of the helium molecule may be related 
to that of the hydrogen molecule. Light is thrown on the nature 
of the perturbations occurring in two of the bands. The second 
series of doublets is re-examined, and, although the data are much 
less extensive, the results of the analysis are closely similar to 
those obtained from the main series. It is concluded that the 
two series must originate from the same molecule, but a different 
radiating electron. L. F. G. 


Characteristic X-Rays from Lithium. G. K. RoLLEFsoy 
(Physical Rev., 1925, [ii], 25, 740—746).—By photoelectrical deter- 
mination, values for radiation and ionisation potentials of lithium 
are, respectively, 39-2, 43-07, 46-0 volts and 48-4 volts. Extension 
of the Moseley curve for the Ka lines gives, on a “ogg the 
following wave-lengths: lithium, 286-5 A; beryllium, 132°8; 


boron, 74-4; carbon, 49-0; nitrogen, 33-2; oxygen, 24-4; fluorine, 
18-6; neon, 14-8 A. A.A. 


A. E. 


i 
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Further Spectra Associated with Carbon. R. C. JOHNSON 
(Proc. Roy. Soc., 1925, A, 108, 343—355).—The spectra associated 
with carbon, which are developed in vacuum tubes containing 
helium and a trace of carbon, have been studied in the ultra-violet. 
A number of new faint lines are recorded in the region 4000— 
2400 A., but it has not been found possible to deduce any general 
laws governing the alteration of the intensity distribution caused 
by helium. Several new members of the Comet Tail bands are 
recorded in the near ultra-violet, and a new spectrum is described 
which is associated with these bands, and is of similar structure, 
but degraded in the opposite direction. The new bands lie between 
4235 and 3314 A. Their presence in the cometary spectrum is 
uncertain. The negative carbon bands were well developed in 
the same tube, and have been remeasured and arranged in series. 


Origin of the Auroral Green Line 5577 A., and other Spectra 
Associated with the Aurora Borealis. J. C. McLEnNaN and 
G. M. SHrum (Proc. Roy. Soc., 1925, A, 108, 501—512).—In studying 
the effect of large admixtures of helium or of neon on the spectrum 
of oxygen, a hitherto unknown line, of wave-length 5577-35+-0-15 A., 
has been photographed; it is very sharp and is subject to great 
fluctuations in intensity. Evidence is produced to prove that this 
line is identical with the auroral green line 2=5577-350-.0-005 A. 
This line is attributed to some hitherto unknown spectrum of oxygen, 


- and is not a limiting member of the ordinary band spectrum of 


this substance. It has been observed faintly in highly-purified 
oxygen when using currents of high density. Helium has been 
used to bring out the bands of nitrogen (cf. Merton and Pilley, 
this vol., ii, 333) with an intensity distribution similar to that 
found in the aurora. The possibility of metastable helium acting 
as the exciting agent in the auroral spectrum is discussed. L. F.G. 


Resonance Lines of Neon. G. Hertz (Z. Physik, 1925, 32, 
933—939).—The spectrum of a low-voltage are in neon was photo- 
graphed in a vacuum grating spectrograph and two strong lines 
were found at 735-7 and 743-5 A. Their difference in frequency 
agrees with the difference of the terms 1s, and 1s,, and are the 
combinations of these terms with the ground term. They are 
resonance lines. The two ionisation potentials of neon are 21-47 
and 21-57 volts, in agreement with the value 21-5 obtained by the 
electron impact method. E. B. L 


Spectrum of Sodium at Low Voltages. F.H. Newman (Phil. 
Mag., 1925, [vi], 50, 165—173).—The sodium low-voltage spectrum 
was determined in a three-electrode discharge tube in which sodium 
vapour was subjected to electron bombardment by electrons 
emitted from a heated tungsten wire cathode, and accelerated by a 
potential difference applied between the grid and cathode. On 
the basis of Bohr’s theory of atomic structure, it is shown that 
by bombarding the vapour by electrons of increasing energy, lines 
of the arc spectrum should be emitted by the permitted inter- 
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orbital transfers, up to an electron energy of 5:12 volts, at which 
value the whole of the arc spectrum should appear. Photographic 
observations showed the development of the spectrum in the order 
of the potentials predicted by theory. At 2-2 volts, wave-lengths 
5896 and 5890 A. only appear. At 4-0 volts, the lines 3303 and 
3302 A. are excited, and the lines 6161, 6154, and 5688, 5683 A. 
are emitted at 4-4 and 4-6 volts, respectively. F. G. T. 


Spectra of Doubly and Trebly Ionised Phosphorus. M. 0. 
SatTMaRsH (Proc. Roy. Soc., 1925, A, 108, 332—343).—Observations 
have been made on the spectrum of phosphorus from a vacuum 
tube containing the vapour of yellow phosphorus and a variable 
amount of hydrogen, excited by a condensed discharge with and 
without self-induction. By making use of the intensity changes 
with alteration of the discharge, the lines corresponding with the 
different states of ionisation have been selected. The series system 
of doubly ionised phosphorus, ITI, is a doublet system, in accordance 
with the spectroscopic displacement law. Approximate values of 
the various series terms have been obtained. Three members of 
the triplet series of trebly-ionised phosphorus have been identified. 
It has now been observed that, for three groups of elements, the 
sharp terms are greater than the diffuse terms with the same 
Rydberg numbers for the neutral and singly ionised atom, but 
smaller for the doubly and trebly ionised atom. S. B. 


Intensity Relations of Triplet Components of the Alkaline 
Earths and Spark Doublets of Calcium. H. B. DoRcELo 
(Physica, 1924, 4, 281—286; cf. A., 1924, ii, 282; Burger and 
Dorgelo, Z. Physik, 1924, 23, 258).—Rules previously given are 
confirmed. The intensity ratio for the triplets ps and pd is 5: 3:1, 
for the db triplet 7:5:3. The spark doublet of the principal and 
sharp series of calcium has the same ratio (2: 1) as the arc doublet 
of the alkali metals. The complex spark doublet 11—2é of calcium 
gave the same value as the complex arc doublet of czsium. 
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Structure of the Spectrum of Scandium. II. M. A. 
CaTaLAn (Anal. Fis. Quim., 1924, 22, 497—505; cf. A., 1923, ii, 
104).—A revision of the classification of the terms of the spectrum 
of ionised scandium. Two new multiplets are given. The selection 
principle as modified by Laporte (A., 1924, ii, 364) is valid for this 
spectrum. G. W. R. 


Reported K8, Line in the X-Ray Spectra of Molybdenum 
and Palladium. S. K. Atuison (Nature, 1925, 115, 978— 
979).—No evidence has been obtained, in the case of molybdenum, 
for the existence of the §, line described by Leide (this vol., ii, 
457); however, in the region in which it should occur, a discon- 
tinuity in the general radiation always appeared, due to the absorp- 
tion by the target of its own radiation. It is possible that t 
effect might be mistaken for a faint line on the short wave-length 
side of the y line. A. A. E. 
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Stages in the Excitation of the Spectra of Cadmium. A. E. 
Rvark and R. L. CHenavtt (J. Opt. Soc. Amer., 1925, 10, 653— 
659).—Errors may be introduced into the determination of the 
energy of electron impact required for the excitation of a spectrum 
line, by the occurrence of successive impacts upon a given atom. 
Tables giving the appearance voltages of lines should therefore be 
accompanied by data of the current densities at which the observ- 
ations were made. Such observations are supplied for the cadmium 
lines developed in a three-electrode tube with applied voltages of 

8. B. 


8-65 volts. ; 


Nature of the Iodine Line 2062 A. L. A. Turner and K. T. 
Compton (Physical Rev., 1925, [ii], 25, 791—794).—The authors’ 
experimental results are explicable on the assumption that the 
iodine line 2062 A. is not a resonance line, but that the atoms 
which absorb it are in a state of which the energy level is 0-545 
volt above the normal. The existence of a resonance line of atomic 
iodine between 1750 A. and 1890 A. is indicated. A.A. E. 


Tungsten X-Ray Emission and Absorption Spectra. R. V. 
ZumstTEIN (Physical Rev., 1925, [ii], 25, 747—752).—An investig- 
ation of the M series lines of tungsten, using a vacuum spectro- 
meter. In the emission spectrum, faint lines »,—6-857 A. and 
ng=6-789 A. have been observed, and Hjalmar’s two components 
of the « and 8 lines measured at «’=6-948 A., ’=6-720 A. Lines 
were observed in the absorption spectrum at 6-708, 6-475, 5-416, 
4-800, and 4:365 A. There is also an unpredicted component, 
M,'=5-380 A. A. A. E. 


The Mercury Line 2270A. (1s—2p,). T. TaKAMINE and 


-M. Fuxupa (Sci. Papers Inst. Phys. Res. Tokyo, 1925, 2, 293— 


298).—This line, not hitherto observed directly, has been found in 
the mercury are spectrum. The wave-length appears to be shifted 
by about 0-1 A., according as the line is produced by a condensed 
discharge or in the side-glow of an arc. W. A.C. 


Rotating Arc between Carbon Electrodes. PAUTHENIER 
(Compt. rend., 1925, 180, 1833—1836).—Details of a new method. 
R. A. M. 


Complex Structure of Spectra. S. Goupsmir (Z. Physik, 
1925, 32, 794—798).—A variation of Pauli’s treatment of electron 
grouping and quantum numbers for an atom under the influence 
of a strong magnetic field is developed and applied to the spectra 
of neon and lead. E. B. L. 


Intensities of Lines in Multiplets. I. Theory. H. N. 
Russet (Proc. Nat. Acad. Sci., 1925, 11, 314—322).—Formule 
are developed which represent fairly closely all the available data. 

J. 8. C. 


Intensities of Lines in Multiplets. II. Observed Data. 
H. N. Russeww (Proc. Nat. Acad. Sci., 1925, 11, 322—328).—The 
theory developed (preceding abstract) is compared with the observed 
data, the agreement being close. J. S.C. 
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Classification of Enhanced Lines of Various Elements. I. 
M. Kimura and G. Nakamura (Japan. J. Phys., 1924, 3, 197~ 
215).—Examination of the spark spectra of about thirty elements 
has shown that their enhanced lines may be grouped according to 
their lengths. All members of a group behaved similarly when 
either the self-induction, capacity, or spark gap was varied. From 
consideration of the fact that the larger is the enhanced line the 
smaller will be the amount of energy required to excite it, a classi- 
fication of the groups as IT, III, IV, or spark, super spark, and super. 
super spark indicates that the lines in each group are emitted by 
singly, doubly, and triply ionised atoms, respectively. From these 
considerations, the number of electrons easily detachable from an 
atom under an intense electrical discharge increases with the 
positive valency of the element and reaches a maximum with 
groups IV or V of the periodic table. A. E. M. 


Classification of Enhanced Lines of Various Elements. II. 
Spectra of Intermittent Arc Shunted by a Condenser. M. 
Kimora (Japan J. Phys., 1924, 3, 217—225).—Using an intermittent 
condensed are and varying the voltage up to 440 volts, certain 
classes of enhanced lines appeared in succession. Spark lines 
appeared first, then super spark, and finally super-super spark. 
In the cases of zinc and copper, no super spark lines appeared even 
in the 440 volts arc, whilst with the other elements, antimony, 
bismuth, platinum, cadmium, and tin, these were obtained easily 
at 220 volts. Super-super spark lines appeared in the 440 volt 
are of lead, but not in the arcs of antimony, bismuth, or tin. 

A. E. M. 


Doublets and Triplets in the Spectra of Different Elements. 
Y. Suerura (Japan J. Phys., 1924, 3, 155—185).—Mathematical. 
Doublets and triplets are deduced as being emitted by atoms 
having one and two valency electrons, respectively. Expressions 
for the wave-number differences of doublets and triplets are obtained 
from the energy difference due to the intra-atomic magnetic fields 
set up by the elliptic orbits of the electrons. These calculated values 
are in good agreement with those observed for the doublets of the 
alkali elements and for the copper, silver, and aluminium groups. 
Calculated values of the wave-number differences Av,?* and Arq”® 
for the elements of the second column of the periodic table are 
in fair agreement with observation. The bearing of the work on 
the orientation of electron orbits in atoms is discussed. A. E. M. 


Spark Spectra in the Schumann Region. L. and E. BLoc# 
(J. Phys. Radium, 1925, [vi], 6, 105—120; cf. A., 1921, ii, 3, 286, 
364; Lang, Phil. Trans., 1924, A, 224, 371).—Valuable additions 
to the data of spark spectra in the region 1850—1300 A. have been 
made by the use of two vacuum spectrographs with fluorite optical 
parts. In the later model, the fluorite was of very good quality 
and the absence of fluorescence together with the use of a very 
fine slit have enabled the authors to obtain plates which show 4 
decided advance in respect of detail. Hundreds of new lines are 
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recorded and many lines hitherto regarded as simple have been 
resolved into doublets or triplets. The radical changes involved 
in the spectra have necessitated the publication of new lists of wave- 
lengths for iron, nickel, cobalt, and tungsten. Data for copper, 
silver, gold, platinum, manganese, and chromium will appear later. 
In the new arrangement, the prism consists of two 30° fluorite prisms 
and a mirror; in the spark gap, the current of hydrogen employed 
formerly has been replaced by nitrogen. An important experi- 
mental difficulty in the work was the increasing opacity of the 
fluorite window. An invisible deposit is formed which is only 
removed by dismounting the window and washing both sides with 
benzene. The photographs were calibrated by means of the follow- 
ing lines determined by means of a vacuum grating spectrograph. 
1807-70, 1751-80, 1657-86, 1561-35, and 1335-70 (carbon); 1935-79, 
1930-97, and 1858-13 (aluminium); 1742-81 and 1494-63 (nitrogen). 
A series of secondary standards in the aluminium spectrum was 
also used. These may be as much as 0-2 A. in error. Hence the 
absolute values of the wave-lengths recorded may be in error 
owing to uncertainty in the standards, but the intervals between 
lines are known accurately to within a few hundredths of an 
angstrém. The table for iron extends from 1895-53 to 1505-16 ; 
for nickel about 270 new lines are recorded down to 1370-31; 
cobalt shows 346 lines from 1882-14 to 1424-82, of which 150 are 
new. The tungsten spectrum shows a very large number of lines 
down to 1450. (Cf. A., 1924, ii, 214.) R. A. M. 


Theory of the Continuous X-Ray Spectrum. M. Bron- 
sTEIN (Z. Physik, 1925, 32, 881—885).—It is shown that a small 
correction should be applied in deducing the sharp edge of the 
continuous spectrum from Einstein’s hy relation, dependent on the 
angle between the beam of X-rays and the direction of the cathode 
rays. E. B. L. 


Spectroscopic Evidence of J-Transformation of X-Rays. 
M. SrecBaHn (Nature, 1925, 116, 11—12).—Responsibility is denied 
for some of the K wave-length values ascribed to the author by 
Khastgir and Watson (this vol., ii, 336). Leide’s new and more 
accurate values yield no trace of such discontinuities as are described 
by Khastgir and Watson. A. A. E. 


Spectroscopic Evidence of J-Transformation of X-Rays. 
W. W. Nierer (Nature, 1925, 116, 12).—Siegbahn’s (preceding 
abstract) contentions are supported. Although the greatest 
deviation of the values employed from more recent wave-length 
determinations occurred, by coincidence, at points corresponding 
with two of the critical absorbabilities for J-transformation of 
X-rays, there is no spectroscopic evidence for the existence of the 
phenomenon. A. A. E. 


Spectroscopic Evidence of J-Transformation of X-Rays. 
S. R. Kuaster and W. H. Watson (Nature, 1925, 146, 47).— 
Polemical and explanatory (cf. this vol., ii, 336, and preceding 
abstracts). A. A. E, 


I 
nts 
to 
1en 
om 
the 
Ssi- 
er- 
by 
ese 
an 
the 
ith 
II. 
M. 
ant 
ain 
nes 
rk. 
ren 
ny, 
ily 
olt 
ts. 
“al. 
ms 
ns 
ied 
Ids 
1es 
the 
ps. 
23 
are 
on 
CH 
86, 
ons 
en 
cal 
ity 
Ty 
are 


ii. 728 ABSTRACTS OF CHEMICAL PAPERS. 


The Term Problem of Doublet Spectra, with Particular 
Reference to X-Ray Spectra. G. WENTZEL (Ann. Physik, 
1925, [iv], 76, 803—828).—A complete representation of the terms 
of the X-ray, as well as of the alkali spectra, can be obtained if 
the energy of the 7, orbit is calculated by the separation method, 
taking into account the relativity effect and penetration into inner 
electron shells. If the energy is calculated from the relativistic 
fine structure constant «?—(27e?/he)*, the principal term (non- 
relativistic) involves fractional azimuthal quantum numbers, as in 
the suggestion of Heisenberg (this vol., ii, 3). By assuming that 
the charge on the shell of the atom is very small compared with 
that on the kernel, the calculation for the X-ray and Millikan 
ultra-violet spectra is much simplified. The whole of the alkali 
and X-ray terms may be expressed as functions of two quantum 
numbers » and k, if negative as well as positive values of k are 
admitted. The expression found by the author for the screening 
doublets (AV v/R)/0- 6=integer (Z. Physik, 1923, 16, 46) is obtained 
by assuming that k? is very small compared with x2. The Sommer. 
feld fine structure theory follows from the application of these 
ideas to the hydrogen atom. F. G. T. 


X-Rays Terms and Intensities. H. R. Roxsinson (Phil. 
Mag., [vi], 1925, 50, 241—250; cf. A., 1923, ii, 818).—Previous 
work has been extended and made more accurate by the 
production of secondary X-ray spectra from targets of uranium 
oxide, thorium nitrate, gold, arsenic oxide, manganese oxide, and 
titanium oxide. The general distribution of intensity among the 
sub-groups of the secondary rays follows closely the results of the 
previous work, showing clearly that so long as the critical absorp- 
tion frequency of a group is not too far removed from the frequency 
of the incident radiation, most of the secondary electrons come 
from the softer sub-groups. As the critical absorption frequency 
decreases, the maximum intensity in the sub-groups shifts gradually 
from the softer towards the harder members. This holds generally 
in the M and N as well as in the L sub-groups. A comparison of 
visual and photometric observations of intensities indicates that 
the former somewhat exaggerates the differences in intensity. The 
photometer curves especially indicate the diffuseness of the low- 
velocity side of the lines, due mainly to the straggling of electrons 
from deeper layers of the target. F. G. T. 


Exact Determination of Characteristic Atomic Frequencies 
in the Spectral Region between Visible Light and X-Rays. 
Hotweck (J. Chim. Phys., 1925, 22, 311—318; cf. Holweck, 
Compt. rend., 1921, 173, 709).—The critical potentials of some 
elements have been determined by a modification of the “ gaseous 
anticathode ” method of Mohler and Foote. The gas was contained 
in the chamber of a negatively charged electroscope through which 
was passed a beam of X-rays, issuing from a molybdenum anode 
as the result of the collision of a stream of electrons, emitted at a 
difference of potential V. If V is comparatively small the X-ray 
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radiation forms a continuous spectrum, and the critical potential 
is indicated by a break in the curve connecting V with the degree 
of ionisation. The following values were found for the Ly, critical 
potentials in volts: argon, 246:5+1; chlorine, 203+-1; sulphur, 
163-++1; phosphorus, 128+-2; silicon, 98-+-2; aluminium, 68+2. 
The substances used were argon, hydrogen chloride, hydrogen 
sulphide, hydrogen phosphide PH,, and hydrogen silicide SiH,; 
for aluminium the beam was passed through a thin sheet of the 
metal. The author’s previous value for aluminium (loc. cit.) is in 
error owing to a wrong correction. W. H.-R. 


Generally Accepted Explanation of the Zeeman Triplet 
on a Quantum Basis. W. M. Hicks (Nature, 1925, 115, 978). 
—In the usual way of applying Larmor’s theorem to the explanation 
of the Zeeman effect, it is tacitly assumed that after the imposition 
of the magnetic field the rotating system is the same as before, 
with simply the rotation superposed. This assumption is incorrect, 
and it is objected that the new orbit ceases to be quantised, and 
that the total energy is supposed to be altered by the action of a 
magnetic field on a moving electron. A consideration, however, 
of actual orbits leads to the result that no effect is to be expected, 
or if so that the magnitude must depend on the second or higher 
powers of H. A. A. E. 


Quantum Theory of Multiplet Structure and the Anomalous 
Zeeman Effect. W. Hrisenpera (Z. Physik, 1925, 32, 841— 
860).—The theory of the interaction between an electron and the 
atomic core involves the ambiguity that for one definite stationary 
state of the core and of the outer electrons there are two values 
for the energy of their interaction, and, conversely, for one value 
of this energy there are two systems of stationary states for the 
electron and the core. Schemes are developed which yield an inter- 


pretation of some of the observed regularities of multiplets. 
E. B. L. 


Intensity of the Components in the Zeeman Effect. L. S. 
Ornstern, H. C. BurcEr, and W. C. van Geet (Z. Physik, 1925, 
32, 681—683).—The intensities of the components of the zinc 
triplet 4810, 4722, 4680 A. (2p;—8s) were determined, using a grating 
spectrograph and a Moll microphotometer. The results show 
satisfactory agreement with theory (cf. Hénl, ibid., 1925, 31, 340; 
Ornstein and Burger, this vol., ii, 340). E. B. L. 


Polarisation of Resonance Radiation and the Duration of 
Excited.State. K. R. RamanatHan (Proc. Indian Assoc. Cult. 
Sci., 1925, 9, 93—102).—The changes of polarisation of the resonance 
radiation of mercury vapour in weak magnetic fields (Wood and 
Ellett, Proc. Roy. Soc., 1923, A, 103, 396) can be explained by 
taking into account the Larmor precession of the orbit of the 
electron round the direction of the magnetic field, and the finite 
duration of the excited condition of the atom. The duration of 
the excited state required to explain the decrease of polarisation 


in mercury vapour resonance when a magnetic field is applied 
26* 
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parallel to the direction of observation, and perpendicular to the 
incident beam of light, is consistent with Wien’s determination of 
the same quantity (A., 1924, ii, 362). The changes in intensity 
and polarisation of the resonance radiation when the merc 

vapour is mixed with hydrogen, helium, argon, or air (Wood, 
Phil. Mag., 1922, [vi], 44, 1107) can be explained by assuming a 
finite time of excitation of the atom, and that the effect of a collision 
is either to destroy the radiation or to disturb the polarisation so 
as to make its direction random. F. G. T. 


Excitation and Ionisation Potentials of Rare Gases. G. 
Hertz and R. K. Kioprpsrs (Physica, 1924, 4, 367—372; cf. A, 
1922, ii, 733; 1923, ii, 281; Z. Physik, 1923, 18, 307).—The method 
previously employed is modified by the use of an equipotential 
nickel cathode. Values of the resonance potentials are: argon, 
11-5, 13-0, 13-9 volts; krypton, 9-9, 10-5, 11-5, 12-1 volts; xenon, 
8-3, 9-9, 11-0 volts. Ionisation potentials (-+-0-1 volt) are: argon, 
15-4; krypton, 13-3 (»=0-07 mm.); xenon, 11-5 (p=0-12 mm.). 
These values do not correspond with a single spectral term, but 
with average values for groups of neighbouring terms. 

CHEMICAL ABSTRACTS. 


Experimental Study of Directions of Emission of Photo- 
Electrons. P. AucEer (Compt. rend., 1925, 180, 1939—1941; 
ef. this vol., ii, 618)—The expression P=sin?wdw . sin?Add for the 
probability of emission of a photo-electron in a small solid angle 
dwd) making an angle w (the colatitude) with the direction of the 
exciting X-ray pencil was deduced in the earlier paper. The 
experimental distributions are considered in two stages, as functions 
of w» and 2, respectively. The integral of sin*w is expressed as 
4(1—cosw)[1—4 cosw(1-+cosw)] and that of sin?,da as 4(A—sind 
cosa). The experimental and theoretical curves are of the same 
type. R. A. M. 


Distribution of Initial Velocities among Thermionic 
Electrons. L. H. Germer (Physical Rev., 1925, [ii], 25, 795— 
807).—Measurements were made of the number of electrons from a 
tungsten filament at 1440—2475° Abs. which arrived at a coaxial 
cylindrical electrode against various retarding potentials. The ex- 
periments showed that the thermionic electrons emitted from tung- 
sten into a high vacuum have velocity components distributed 
according to Maxwell’s law for the distribution of velocities in an 
electron atmosphere in temperature equilibrium with the hot 
filament. A. A. E. 


Schottky’s Method of Determining the Distribution of 
Velocities among Thermionic Electrons. C. Davisson 
(Physical Rev., 1925, [ii], 25, 808—811).—Schottky’s formula for 
the thermionic current from a filament to a coaxial cylinder fails 
when the potential at any distance x from the axis is less than 
Vr?(R?—2*) /x*(R?—r*), where V is the potential of the filament 
with respect to the cylinder, r and R are the radii of filament and 
cylinder, respectively, and r<a<R. A. A. E. 
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Modification of the Laws of Emission of Ions from Hot 
Metals by the Quantum Theory. 8. C. Roy (Proc. Indian 
Assoc. Cult. Sci., 1925, 9, 61—81).—The probability of identity 
between photo-electric and thermionic work-functions is ee 


Vaporisation of Electrons. N. v. Rascnrevsky (Z. Physik, 
1925, 32, 746—752).—It is assumed that the emission of electrons 
from a hot body can be treated as being analogous to ordinary 
vaporisation of molecules, that the electrons behave like a mon- 
atomic gas, and that energy transference between the electrons and 
atoms inside the hot body is negligible. In the equation for the 
thermionic current, i=Ae’/7T.,, a is only equal to 2 when the 
energy of the internal electrons is taken as being independent of 
temperature; if these electrons are regarded as free, a=}; if they 
form a lattice, a=—1. E. B. L. 


Electron Reflection in Gases. H. BazeRwatp (Ann. Physik, 
1925, [iv], '76, 829—848).—The reflection of electrons in hydrogen 
has been studied by comparing the total current produced by the 
passage through the gas of electrons from a hot filament with the 
current due to electrons reflected on impact with hydrogen mole- 
cules. The latter current was measured by means of an annular 
collector shielded from, and surrounding, the filament. The amount 
of reflection increases with the gas pressure, but the ratio of reflected 
to direct current is independent of the velocity of the electrons. 
The integral and differential curves are given for the variation of 
both direct and reflected current with change of the electron velocity 
obtained by varying the grid voltage. The differential curves of 
the direct current show maxima which flatten and occur with more 
slowly moving electrons as the gas pressure increases. The reflec- 
tion is associated with a loss of energy which becomes accentuated 
when the electrons are accelerated by more than 11 volts. Above 
16 volts, positive ions appear in the gas. This ionisation voltage 
was determined for a number of gas pressures and for varying 
filament currents. ee a consideration of the free paths of the 
hydrogen molecules ih these circumstances it is concluded that 
energy loss from slowly moving electrons occurs on grazing contact 
with the sphere of action of the hydrogen molecule. F. G. T. 


Isotope Effect in the Spectrum of Silicon Nitride. R. S. 
MULLIKEN (Nature, 1925, 116, 14).—The equations previously 
given (Physical Rev., 1924, [ii], 23, 554) for the silicon nitride 
bands are incorrect. The equation v—24234-2+1016-30 n’— 
17-77 n’2+0-41 n’3—0-0049 n’4— 1145-00 n’’+-6-570 n’”? holds for the 
position of the null-lines of the Si28N bands, n’ being the vibrational 
quantum number of the initial, n’’ that of the final, state of the 
molecule. Various abnormalities now disappear, an analogy of the 
SiN bands to the violet CN bands is evident, and the isotope effect 
is normal. In the case of SiN, but not in that of BO, integral 
vibrational quantum numbers are preferred. _~ A. E. 
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Band Spectra of Lead Isotopes. E. S. BrELER (Nature, 
1925, 115, 980).—The assumption that the carrier of the band at 
4270 A. is the PbH molecule instead of the Pb, molecule affords a 
satisfactory explanation of the results of Grebe and Konen (A., 
1922, ii, 4) on the band spectra of lead isotopes. A. A. E. 


Determination of the Atomic Weight of a Mixture of Lead 
Isotopes Present in Clevite from Aust-Agdar, Norway. 
E. Guepitscu, (MMzE.) DoRENFELDT, and O. W. Bere (J. 
Chim. Phys., 1925, 22, 253—263).—Taking the atomic weight of 
ordinary lead as 207-18, the atomic weight of the mixture of lead 
isotopes in Norwegian clevite was determined as 206-17 by two 
different methods : (1) by conversion of a carefully purified chloride 
into the sulphate, and, (2), more accurately by measuring the densities 
of saturated solutions of the nitrates, from which the atomic weight 
can be calculated, if it is assumed that the molecular solubilities 
are the same. The single result obtained by method (2) agreed 
with the mean of slightly differing results obtained by method (1). 
The clevite was remarkable for its small content of ae * 


Number of Ions Produced in a Spherical Volume by 
Radium Emanation (Radon). M. W. Munp (Ann. Soc. Sci. 
Bruxelles, 1925, 44, 336—344).—Theoretical. The total number 
of ions produced in a spherical volume of gas by the «-particles of 
emanation homogeneously distributed in it and of radium-A and 
radium-C on the enclosing walls has been calculated. Two cases 
are considered : one, when the gaseous volume has a larger radius 
than the ranges of the «-particles, and the other when this radius 
is smaller. Equations are given connecting the number of ions pro- 
duced with the ranges of the «-particles, the radius of the spherical 
enclosure, the constant of the gas ionised, and the number of atoms 
of radium emanation present. A. S. R. 


Magnetic Spectrum of $-Particlesfrom Radium-E. (MLLE.) 
I. Curre and J. p’Espine (Compt. rend., 1925, 181, 31—33).—The 
upper limit of the principal band is very sharply defined at 80-936 
(8=ratio of the velocities of the particle and of light), the lower edge 
being somewhat indefinite at @=0-70. The portion of maximum 
intensity between B=0-86—0-80 is due to the partial overlapping of 
a sharply-defined band extending from 6=0-936—0-80 and a less 
sharply-defined band extending from B=0-86—0-70. The band 
corresponding with radiations, B=0-50, is possibly due to some 
secondary effect. There is also a band corresponding with radiations 
of higher velocity, =0-986—0-97. J. 8. C. 


Paramagnetism and the Electronic Configuration of the 
Atom. L. C. Jackson (Nature, 1925, 115, 981).—It is sug- 
gested that the different magnetic states of the ions of iron (Fe’) 
and cobalt (Co) may correspond with different internal configur- 
ations of the electrons. Thus ordinary ferrous iron would possess 
the configuration 2, 8, 14, 0, and the other magnetic state might be 
produced by the transference of one of the 14 electrons in the 
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incomplete third quantum orbit to the fourth quantum orbit, or 
by a redistribution of the third quantum orbit electrons among the 
various levels, 3,, 3,, and 3,, of this orbit (cf. Russell, this vol., ii, 
406). A. A. E. 


Structure of Strontium. H. Cottins (Chem. News, 1925, 
431, 3—6).—Tables of atomic and molecular volumes, heats of 
formation, of neutralisation and of solution, and magnetic rotation 
are compiled to support the speculation that the strontium atom is 
formed by the union of calcium and titanium atoms. “* 

% 


The Statistical Distribution Function in the Theory of 
Radiation and Atomic Heat. E. CsAszir (Z. Physik, 1925, 
32, 872—880).—Polemical against Schrédinger (ibid., 1924, 25, 
173). E. B. L. 

Quantum Theory of the Laue Effect. M. BRonsTEIN (Z. 
Physik, 1925, 32, 886—893). E. B. L. 


Application of Quanta to the Electron Theory of Metals. 
L. 8. OrNnsTEIN (Z. Physik, 1925, 32, 673—677).—Expressions are 
obtained for the conditions of equilibrium between electrons, 
atoms, and radiation. The theory of metallic conduction is developed 
from the point of view that the mean free path of an electron ends 
when it approaches nearer than a certain small distance to a metallic 
ion. As with other theories, it fails to account for the Hall effect, 
or for super-conductivity at very low temperatures. E. B. L. 


New Light on Two-electron Jumps. R. A. MILLIKAN and 
I.8. Bowen (Proc. Nat. Acad. Sci., 1925, 11, 329—334; cf. A., 1924, 
ii, 710; this vol., ii, 342; Physical Rev., 1925, [ii], 25, 591).—An 
extension of previous work, the radiating properties of oe as 
electron, and three-valency-electron atoms being investigated. The 
former systems are characterised by a spectral flag consisting of five 
nearly equally spaced bars, the central one being about twice as 
heavy as the others, and systems of the second type are characterised 
by a flag consisting of four bars, the middle two being fairly close 
together. These flags are produced by simultaneous jumping of 
two electrons. The jumps consist in a jump of one of the two 
electrons between a 2p and a 2s level, or a 3p and a 3s level combined 
with a simultaneous jump of a second electron between two of the 
levels : “2p,, 2p, 2p,, or 3p,, 3p,, and 3p,. The significance of the 
two-electron jump is considered, a more detailed 


promised later. 


Physical Interpretation of Bohr’s Stationary States. G. P. 
Tomson (Phil. Mag., 1925, [vi], 50, 163—164).—The stationary 
states of an electron in the hydrogen atom can be regarded as deter- 
mined, without postulating waves with a velocity greater than light, 
by supposing the electron to be attached to the nucleus by a tube 
of force forming a connexion of limited, although possibly varying, 
cross-section between the two charges. If the tube possesses mass, 
and its tension provides the attraction between the electron and the 
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nucleus, it will be able to transmit waves, and the condition deter. 
mining the possible states is that the vibrations in the tube shall be 
in tune with the period of the czbit. F. G. T. 


Relative Transition Probabilities in the Sodium Atom, 
G. R. Harrison (Physical Rev., 1925, [ii], 25, 768—782).—Direct 
precise measurements were made of line absorption intensities, 
whence the constants C, and C, in Slater’s formula for transition 
probabilities, Nxha,B;,—=crlog,10 x VC,/C, and relative values of 
By were determined for the various lines 2 to 16 in the principal 
series of sodium. No decrease in relative probability of the higher 
numbers with increasing vapour pressure was found. Relative 
values of A, were computed from LEinstein’s relation c*4j= 
Srhv,*B,;. In these expressions, Ay is the probability of a spon. 
taneous transition from state j to state i with the emission of radi- 
ation, By that of the reverse process, c the velocity of light, N the 
number of absorbing atoms, x the length of the absorbing path, | 
constant, and the central wave-length of the we 
ine. A. E. 


Methods for Determining Transition Probabilities from 
Line Absorption. J. C. Stater (Physical Rev., 1925, [ii], 25, 
783—790).—A discussion of the various steps encountered in trans- 
lating the experimental data into atomic constants, and a statement 
of the formulz in a form adapted for practical use. A. A. E. 


Relation of Spectral Lines to Mass Variations within the 
Atom. L. B. Ham (Physical Rev., 1925, [ii], 25, 762—767)— 
An investigation of the mass variations of the electron and nuclew 
involved in the transitions represented by Bohr’s frequency con- 
dition hy=E,—E,, on the assumption that the total mass variations 
of the electron are composed of “ kinetic ’’ and ‘“ potential” vari 
ations. An apparent discrepancy between the quantum theory 
and the theory of relativity is thus eliminated, and it is shown that 


the electronic mass may be considered as quantified. The fin] 


structure of the hydrogen doublet is explained, and absolute values 
of the changes of mass of the electron at aphelion and perihelio 
for various orbital transitions for H« are tabulated. A. A. E. 


Orbits in the Hydrogen Atom as Affected by the Motion | 


of the Nucleus. E. ReicHenpAcuer (Z. Physik, 1925, 32, 907- 
917; cf. ibid., 505). EB. L. 


Electronegative Hydrogen. A. E. vaAN ARKEL and J. H. Di 
Boer (Physica, 1924, 4, 382—392).—Electronegative hydrogen (# 
in lithium hydride) accounts for the properties of B,H, on the basi 
of Kossel’s screening effect. For the hydrocarbons, hydroget 


behaves like a small halogen rather than an infinitely small positive} 


charge. Simple rules are given for calculating the of halogen 


b. p. 
derivatives of methane; the method is less © oninies applied to 
derivatives of silicon hydride. CHEMICAL ABSTRACTS. 

Possible Explanation of the Ingersoll Non-magnetic Nickel} 
Film. C. W. Oszen (Z. Physik, 1925, 32, 940—941).—A fila} 
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of nickel formed by cathode spluttering is not magnetic. If the 
M ring contains 18 electrons the atom would not be expected to 
be magnetic. If one or more of these electrons has a higher 
quantum number, which is probable in crystals and in chemical 
compounds, the atom would be paramagnetic. E. B. L. 


Atomic Structure Factor in the Intensity of Reflection of 
X-Rays by Crystals. D. R. Hartree (Phil. Mag., 1925, [vi], 
50, 289—-306).—The use is indicated, in examining complicated 
crystal structures, of F-curves, which represent the variation with 
glancing angle of the factor F, the scattering power of an atom, 
defined as the ratio of the amplitude of the wave scattered by that 
atom to the amplitude of the wave scattered by an electron. By 
assuming that the individual electrons in an atom scatter according 
to classical theory, it is shown that the F-curves for any given atom 
can be calculated from the dimensions of, and the progress of time 
in, the core orbits. It is possible by a numerical analysis of the 
terms of the optical and X-ray spectra to determine approximately 
the field of an atom, and from this the dimensions of the core orbits 
may be calculated (A., 1924, ii, 2). The results of this analysis 
indicate that the maximum radii of all non-circular core orbits with 
the same principal quantum number are very nearly the same. This, 
in conjunction with the result that the contribution to the scattering 
power of an atom from a non-circular orbit is a function of the 
maximum radius of the orbit only, permits all non-circular core 
orbits of the same principal quantum number to be regarded as 
equivalent as regards their contribution to the scattering power of 
the atom. Maximum radii of the core orbits are represented by 
the formula py=«/(N—y), where N is the atomic number, and «x 
and y are constants for core orbits of the same quantum number in 
different atoms. Values of the constants are given for a number of 
orbits. Tables are given for the contributions to the scattering 
power from circular and non-circular orbits, respectively, and the 
F-curves based on Stoner’s distribution of electrons are given for 
the ions Cs+, Cut, S--, S+++*+++, and O-~-. In these curves, there is a 
slow initial decrease of F with increasing glancing angle for compact 
ions compared with that for ions of greater size. For the same 
element in different states of ionisation there is little difference in 
value of F except for small glancing angles. The observed values 
of F for Na* and Cl- are smaller than those calculated either from 
the Bohr or the Stoner electron distribution. BG. &. 


Interpretation of Intensity Measurements in X-Ray Analysis 
of Crystal Structure. W. L. Brace (Phil. Mag., 1925, [vi], 50, 
306—310).—A discussion of factors to be considered in using 
Hartree’s results for the relative scattering powers of atoms based 
on a calculation of orbit dimensions (cf. preceding abstract). The 
influences are of two types, dependent on the glancing angle and the 
structure factor, respectively. Those dependent on the glancing 
angle are due to the method and crystal sample used, and on the 
polarisation of the scattered radiation. The dependence of the 


ter. 
ll be 
om, 
rect 
ties, 
tion 
3 of 
ipal 
zher 
tive 
0n- 
adi. 
the 
h, h 
Lion 
om 
25, 
uns- 
ent 
the 
leus 
ons 
ali: 
ory 
hat 
fine 
ues 
Lion 
lon | 
DE 
(as 
ive 
gel 
to 
kel 


ii. 734 ABSTRACTS OF CHEMICAL PAPERS. 


nucleus, it will be able to transmit waves, and the condition deter. 
mining the possible states is that the vibrations in the tube shall be 
in tune with the period of the orbit. F. G. T. 


Relative Transition Probabilities in the Sodium Atom. 
G. R. Harrison (Physical Rev., 1925, [ii], 25, 768—782).—Direct 
precise measurements were made of line absorption intensities, 
whence the constants C, and C, in Slater’s formula for transition 
probabilities, N. thr,B;,=crlog,10 x V C,/C, and relative values of 
By were determined for the various lines 2 to 16 in the principal 
series of sodium. No decrease in relative probability of the higher 
numbers with increasing vapour pressure was found. Relative 
values of A, were computed from LEinstein’s relation c*4j= 
8rhv°By. In these expressions, Ay is the probability of a spon- 
taneous transition from state j to state i with the emission of radi- 
ation, B, that of the reverse process, c the velocity of light, N the 
number of absorbing atoms, x the length of the absorbing path, h 
—" constant, and A) the central wave-length of the we « 
ine. 


Methods for Determining Transition Probabilities from 
Line Absorption. J. C. StateR (Physical Rev., 1925, [ii], 25, 
783—790).—A discussion of the various steps encountered in trans- 
lating the experimental data into atomic constants, and a statement 
of the formulz in a form adapted for practical use. A. A. E. 


Relation of Spectral Lines to Mass Variations within the 
Atom. L. B. Ham (Physical Rev., 1925, [ii], 25, 762—767)— 
An investigation of the mass variations of the electron and nucleus 
involved in the transitions represented by Bohr’s frequency con- 
dition hyv—EH,—E,, on the assumption that the total mass variations 
of the electron are composed of “ kinetic” and “ potential” vari- 
ations. An apparent discrepancy between the quantum theory 
and the theory of relativity is thus eliminated, and it is shown that 
the electronic mass may be considered as quantified. The fine 
structure of the hydrogen doublet is explained, and absolute values 
of the changes of mass of the electron at aphelion and perihelion 
for various orbital transitions for H« are tabulated. A. A. E. 


Orbits in the Hydrogen Atom as Affected by the Motion 
of the Nucleus. E. ReicHENnBAcHER (Z. Physik, 1925, 32, 907— 
917; cf. ibid., 505). EB. L. 


Electronegative Hydrogen. A. E. van ARKEL and J. H. DB 
Boer (Physica, 1924, 4, 382—392).—Electronegative hydrogen (as 
in lithium hydride) accounts for the properties of B,H, on the basis 
of Kossel’s screening effect. For the hydrocarbons, hydrogen 
behaves like a small halogen rather than an infinitely small positive 
charge. Simple rules are given for calculating the b. p. of halogen 
derivatives of methane; the method is less successfully applied to 
derivatives of silicon hydride. CHEMICAL ABSTRACTS. 


Possible Explanation of the Ingersoll Non-magnetic Nickel 
Film. C. W. Osren (Z. Physik, 1925, 32, 940—941).—A film 


J 
b 
q 
ct 


5 
cl 
g 
d 
a’ 
au 
ti 
Ci 
ir 
te 
tl 
ir 
t] 
it 
0 
e 
tl 
tl 
a 
d 
0 
p 
tl 
sl 
ic 
e 
Vv 
0 
| 
3 
E 
0 
it 
| 
Pp 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 735 


of nickel formed by cathode spluttering is not magnetic. If the 
M ring contains 18 electrons the atom would not be expected to 
be magnetic. If one or more of these electrons has a higher 
quantum number, which is probable in crystals and in chemical 
compounds, the atom would be paramagnetic. E. B. L. 


Atomic Structure Factor in the Intensity of Reflection of 
X-Rays by Crystals. D. R. Harrrer (Phil. Mag., 1925, [vil], 
50, 289—306).—The use is indicated, in examining complicated 
crystal structures, of F-curves, which represent the variation with 
glancing angle of the factor F, the scattering power of an atom, 
defined as the ratio of the amplitude of the wave scattered by that 
atom to the amplitude of the wave scattered by an electron. By 
assuming that the individual electrons in an atom scatter according 
to classical theory, it is shown that the F'-curves for any given atom 
can be calculated from the dimensions of, and the progress of time 
in, the core orbits. It is possible by a numerical analysis of the 
terms of the optical and X-ray spectra to determine approximately 
the field of an atom, and from this the dimensions of the core orbits 
may be calculated (A., 1924, ii, 2). The results of this analysis 
indicate that the maximum radii of all non-circular core orbits with 
the same principal quantum number are very nearly thesame. This, 
in conjunction with the result that the contribution to the scattering 
power of an atom from a non-circular orbit is a function of the 
maximum radius of the orbit only, permits all non-circular core 
orbits of the same principal quantum number to be regarded as 
equivalent as regards their contribution to the scattering power of 
the atom. Maximum radii of the core orbits are represented by 
the formula py=«/(N—+y), where N is the atomic number, and x 
and y are constants for core orbits of the same quantum number in 
different atoms. Values of the constants are given for a number of 
orbits. Tables are given for the contributions to the scattering 
power from circular and non-circular orbits, respectively, and the 
F-curves based on Stoner’s distribution of electrons are given for 
the ions Cs+, Cut, S--, St+++++, and O-~-. In these curves, there is a 
slow initial decrease of F with increasing glancing angle for compact 
ions compared with that for ions of greater size. For the same 
element in different states of ionisation there is little difference in 
value of F except for small glancing angles. The observed values 
of F for Na* and Cl- are smaller than those calculated either from 
the Bohr or the Stoner electron distribution. ys. ‘TZ. 


Interpretation of Intensity Measurements in X-Ray Analysis 
of Crystal Structure. W. L. Brace (Phil. Mag., 1925, [vi], 50, 
306—310).—A discussion of factors to be considered in using 
Hartree’s results for the relative scattering powers of atoms based 
on a calculation of orbit dimensions (cf. preceding abstract). The 
influences are of two types, dependent on the glancing angle and the 
structure factor, respectively. Those dependent on the glancing 
angle are due to the method and crystal sample used, and on the 
polarisation of the scattered radiation. The dependence of the 
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intensity on the structure factor is obscure, but if the observed 
intensities show a parallelism with the calculated structure factors 
when both are arranged in order of increasing glancing angle, the 
assigned structure must be correct. In comparing each plane with 
the next at a higher angle, a rise of structure factor should corre. 
spond with an increased intensity, and vice versa. In the discussion 
of the form of the law relating the intensity of scattered radiation 
I to the structure factor S, it is pointed out that an estimate of the 
extinction coefficient « of rock salt (A., 1921, ii, 477) leads to the 
relation J ocS?/(7-+-«), where o is the absorption coefficient. Fora 
crystal in which ¢ is much larger than o, this relationship becomes 
IccS?/(o+al), where « is a constant. This assumes the form 
IocS, or IocS?, according to whether / is large or small. The 
discrepancy between the observed and Hartree’s calculated scatter. 
ing coefficients for sodium, chlorine, and oxygen may be due in 
part or entirety to the heat motions of the atoms, for which no 
allowance has been made. F. G. T. 


Diamagnetism and the Size of Ions. G. Joos (Z. Physik, 
1925, 32, 835—839).—The distance of the outer electrons from the 
nucleus is calculated from Langevin’s theory and agrees remarkably 
well with the result obtained from the theory of the crystal lattice, 

E. B. L. 


Formation of Band Spectra. R. MreckeE (Z. Physik, 1925, 
32, 823—834).—The close relationship existing between the nuclear 
vibrational and rotational energy of sixteen band spectra is empha- 
sised. For the complete development of a band spectrum the 
determining factor is probably the interaction between the nuclear 
oscillations and the electron motions, and not the strength of the 
non-harmonic bond. E. B. L. 


Structure and Distribution of Band Spectra. H. Dzs. 
LANDRES (Compt. rend., 1925, 180, 1980—1986 ; cf. ibid., 1454).—The 
infra-red absorption of water vapour has been examined and the 
position of the absorption bands measured. Strong absorption is 
shown at 2-66ly, 6-26u, and above 30-6u, whilst other weaker 
bands are present. The frequencies of the bands agree fairly well 
with those deduced from the formula v=gq/rxd,/s (Deslandres, 
loc. cit.), where d, is a fundamental frequency of 1062-5, s is the 
number of atoms in the molecule which equals 3 for water, and q 
and r are whole numbers. Bands at 3-154» and 6-26» can be 
split up, by a suitable prism, into a number of secondary bands 
the frequencies of which differ by d,/24 and d,/48 in the two cases, 
respectively. The results can be explained on the assumption that 
the atomic nucleus is surrounded by a cubical zone of protection 
within which the attractive force on an electron becomes a repulsion. 
The cubes are perfectly elastic, of side 2a, and emit a fundamental 
frequency d,. Band spectra are produced by the elastic vibrations 
of the cubes without breaking the protective zone, but when the 
latter is broken down the ordinary line spectrum is emitted. 

W. H.-R. 


— 
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Fulcher Hydrogen Bands. G. H. Diexe (Phil. Mag., 1925, 
[vi], 50, 173—179; cf. Proc. K. Akad. Wetensch. Amsterdam, 1924, 
27, 490).—A comparison of the author’s interpretation of the 
Fulcher bands with that of Curtis (this vol., ii, 351). The former 
interpretation gives a more satisfactory explanation of the vertical 
series, of the intensity of the lines, and of the variation of the inten- 
sities with temperature. On the other hand, Curtis’ value for the 
moment of inertia of the hydrogen molecule is more acceptable than 
that based on the author’s interpretation. ¥. G. F. 


Extension of the Negative Band Spectrum of Nitrogen. 
T. R. Merton and J. G. Prutey (Phil. Mag., 1925, [vi], 50, 195— 
199; cf. this vol., ii, 333).—The negative band of the spectrum of 
nitrogen has been remeasured, and the heads of the bands have 
been arranged in five series. The results do not agree with those of 
Deslandres (Compt. rend., 1904, 139, 1174), but the constancy of the 
second differences in the wave-numbers is much closer than with the 


values of Deslandres. F. G. T. 


Quantum Analysis of New Nitrogen Bands in the Ultra- 
violet. R. T. Brroe and J. J. Horrrerp (Nature, 1925, 116, 
15).—A group of strong bands in the predicted position (cf. A., 1924, 
ii, 803) has been analysed, but the progressions are unexpectedly 
not related to those of any other analysed group of nitrogen, or of 
any other substance. The equation for the new group is v= 
68,956-6+ (1681-45n’ — 15-25n’*)— (2345-16n’’— 14-445n’’?), where n” 
varies from 0 to 9 and n’ from 0 to 3 only. A. A. E. 


Infra-red Emission and Absorption of Potassium Vapour. 
A. L. Narayan and D. Gunnaya (Proc. Indian Assoc. Cult. Sci., 
1924, 9, 1—14).—In potassium vapour at 500—700°, the existence 
of Moll’s line at 3-65 and Paschen’s line at 2-724 has been con- 
firmed, and a new line at 1-24 found. Below about 600°, the 
vapour exercises no selective absorption. W. A.C. 


Absorption of Electrically Luminescent Potassium Vapour. 
A. L. NaRayan and G. SUBRAHMANYAM (Proc. Indian Assoc. Cult. 
Sci., 1924, 9, 15—18; cf. preceding abstract).—In potassium vapour 
at about 350° rendered feebly luminescent by an electrical discharge, 
the Bergmann line at 1°5u shows distinct absorption. It is main- 
tained that the energy of excitation of the spectral lines increases 
in the order : principal, diffuse, sharp, Bergmann. W.A.C. 


Effect of Density on the Wave-le of the Absorption 
Bands of Iodine. A. Prrot and M. Cotitinet (Compt. rend., 
1925, 180, 2030—2032).—Known weights of iodine were vaporised 
in sealed glass tubes at 180° and the wave-lengths of six of the 
absorption bands were measured. The effect of density is given 
by the relation da/A=adp, where 2 is the wave-length of the band, 
p the density, and a=+12x10% and is constant between the 
limits p=0-16 x 10 and p=1-96 x 10* C.G.S. Results of the same 
order were obtained when the iodine was vaporised in open tubes, 
indicating that it is the density of the vapour and not the total 
pressure that is effective. W. H.-R. 
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Luminous Vapour from the Mercury Arc and the Pro- 
Changes in its Spectrum. Lorp RayLeicH (Proc, 

oy. Soc., 1925, A, 108, 262—279).—When mercury distils away 
from the arc in a vacuum, the stream of vapour is luminous. An 
examination of the light shows that the spectrum lines of the are 
which are members of known series are in general strongly developed 
in the vapour stream. An exception is lp—ls, 1850 A. ‘The are 
lines not hitherto classified into series are faint or absent. The 
higher members of the various series appear in greater relative 
intensity in the vapour than in the are. Their absolute intensity, 
even, may be greater in the vapour. At greater distances from the 
are, the light from the arc changes in many ways. The higher 
series members lose in intensity, 2537 steadily becomes stronger, 
and the continuous spectrum of mercury appears. The effect of an 
electric field is to cause the rapid disappearance of the line spectrum 
of the vapour. 2537 is more persistent than the other lines, and the 
continuous spectrum passes on. The observations are discussed 
in relation to estimates of the life-period of an excited atom etc., 
and are difficult to reconcile with present views on the — of 


spectra. 


Ultra-violet Absorption Spectra of Dichloroethylenes. J. 
Errera and V. Henri (Compt. rend., 1925, 180, 2049—2050).— 
The ultra-violet absorption of the cis- and trans-isomerides of 
dichloroethylene has been studied, using the pure liquids and also 
solutions of them in hexane and alcohol. Both isomerides begin to 
absorb at about 2600 A., and the absorption increases with diminish- 
ing wave-length. The trans-isomeride has a higher coefficient of 
absorption than the cis-. The ratio of the two coefficients is the 
same in both solutions and in the pure liquids, and increases from 
1-3 for 2595 A. to 3-9 for 2200 A. W. H.-R. 


Fluorescence of Fisetin in the Ultra-violet Light of the 
Wood Lamp. L. Meunier and A. Bonnet (Compt. rend., 
1925, 180, 2038—2040).—Sections of ordinary wood barks used 
for tanning show no fluorescence, but woods from Quebracho in 
Colorado, and Tizerah of Morocco, show a brilliant fluorescence 
on freshly-cut sections. Solutions show a feeble fluorescence only, 
but if a substance with a large surface such as filter-paper, or, 
better, cellulose acetate silk, is added to the solution, a brilliant 
fluorescence is obtained in ultra-violet light, owing to the presence 
of fisetin in the bark (cf. Perkin, T., 1896, 69, 1303), whilst the 
fluorescence is also observed if powdered leather, which has been 
tanned with extracts from either of these two barks, is treated 
similarly. The method enables extracts from these woods to be 
detected in tanning mixtures, and also enables slowly tanned 
leather to be distinguished from products rapidly tanned with 
Quebracho extract. W. H.-R. 


Theory of Diminution of Fluorescence. A. PREDWODITELEW 
(Z. Physik, 1925, 32, 861—871)—The energy absorbed by a 
fluorescent substance is partly transformed into heat and partly 
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radiated as fluorescence. A relationship is exhibited between the 
amount of fluorescence and the specific heat at constant volume of 
the active molecules. A method of calculating the mean energy 
of the resonators is given and its relation to the amount of fluorescence 
is deduced. E. B. L. 


Polarised Fluorescence of Dyes. V. S. J. Vavimov (Z. 
Physik, 1925, 32, 721—729; cf. Lewschin, this vol., ii, 629).— 
The K6nig-Martens spectrophotometer was used to measure the 
intensity of the polarised fluorescent light from fluorescein in 
methyl alcohol, water, and glycerol, and of erythrosin in glycerol. 
At high concentrations, fluorescein in methyl alcohol and in water 
shows no polarisation. The amount of polarisation is independent 
of wave-length. E. B. L 


Opalescence of Binary Liquid Mixtures. J. C. K. Rao 
(Proc. Indian Assoc. Cult. Sci., 1924, 9, 19—60).—The intensity 
and polarisation of light scattered by dust-free mixtures of toluene 
and acetic acid at the ordinary temperature and of methyl alcohol 
and carbon disulphide over a range of temperatures has been 
measured. Intensities show maximum values at definite concen- 
trations and temperatures; these maxima are steepest at the 
critical temperature and very steep indeed at the critical concen- 
tration. The degree of polarisation follows a similar course, and 
at the critical temperature and concentration the scattered light 
is almost completely polarised. A formula based on Lorentz’s 
electromagnetic theory is developed to express the amount of scatter- 
ing at right angles to the primary beam. W. A. C. 


Spectrophotometric Studies of the Glow Discharge. R. 
SEELIGER and W. Linpow (Physikal. Z., 1925, 26, 393—403).— 
The distribution of light intensity at various positions along dis- 
charge tubes containing (a) oxygen, (b) hydrogen has been measured 
for various individual lines in the spectra of the two gases. Graphs 
are given showing the variation in intensity of the lines 4650 A. 
(spark), 4520 (band), 4268 (doublet) for oxygen, and the lines 4634, 
4177, 4461 for hydrogen with distance in mm. from the cathode. 
The curve, distance from cathode-intensity, is plotted for single 
lines at various gas pressures. The relations between distance, 
intensity, and pressure are also given for the negative glow. The 
sharp beginning of the negative glow is clearly shown for single 
lines, but the distance of the intensity maximum as well as the shape 
of the curve differs widely for different lines. Hence visual recog- 
nition of a sharp edge to the glow loses in theoretical significance 
unless observations are carried out with suitable light-filters. 
Generally, the intensity—distance curve is flat for higher excitation 
potentials and shows a sharp maximum for lower excitation 
potentials. The work may provide a means of classifying the 
many-lined spectra. 

Quantitative data for the absolute intensity gradient at the edge 
of the dark space are given, and a close approximation to the 
mean free path of electrons can be made at different pressures. 
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A theory is advanced which appears to account for many of the 
phenomena observed in the discharge tube. The authors consider 
that the primary electrons ionise the gas in the glow and excite the 
light; the positively and negatively charged entities then fill the 
space and by their recombination contribute to the light emission. 
Diffusion plays an important part, since the swift (and slower) 
primary electrons travelling in a straight line intersect the paths of 
the secondary electrons and scattering effects occur. Experiments 
designed to test this mechanism gave results in accord with the 
theory. R. A. M. 


Spectroscopic Study of the Combustion of Phosphorus 
Trioxide and of Hydrogen Phosphide. H. J. EMEL&us (J. 
Chem. Soc., 1925, 127, 1362—1368).—A modification of Thorpe and 
Tutton’s method for the preparation of phosphorus trioxide is 
described. The glow of the trioxide appears as a luminous pulse 
starting at a considerable distance from the surface. Water vapour 
is essential to the glow and the pulses occur more readily in the 
presence of a little liquid water. The spectrum of the light from 
the glow of the trioxide is identical with that obtained in the case 
of glowing phosphorus by Emeléus and Downey (this vol., ii, 89). 
The burning of hydrogen phosphide in air shows the same ultra- 
violet bands, with that at about A=3270 A. relatively more intense. 
Ether and acetone inhibit the glowing of phosphorus and of its 
trioxide, and also prevent the ignition of an hydrogen phosphide—air 
mixture when the pressure is reduced; benzene, chloroform, coal 
gas, and ammonia act less effectively. It is suggested that the low- 
temperature combustions of phosphorus, phosphorus trioxide, 
and hydrogen phosphide involve some common stage responsible 
for the chemical anomalies and intimately associated with the 
characteristic light emission. 


Generalisation of the Townsend Theory of Spark Potentials. 
W. (Physikal. Z., 1925, 26, 407—410).—Mathematical. 
An attempt to formulate more accurately the interdependence of 
spark-potential and glow discharge. R. A. M. 


Electrification of Gases by Surface Combustion. J. 
Dickinson (Phil. Mag., 1925, [vi], 50, 225—241)—The extent of 
ionisation accompanying gaseous combustion has been determined 
by measuring the sign, and the rate of growth, of the charge on an 
iron chamber in which surface combustion is occurring, and on a 
metal vessel, acting as an electrode, into which the products of 
combustion were led. When the gas-air mixture is burnt by surface 
combustion alone, the charge on the burnt gases (flue gases) is 
negative for mixtures containing originally less than 16% gas. 
When that percentage is reached, disappears. 


For gas percentages above 16%, the products are positively charged. 
The 16% gas mixture is that corresponding with complete com- 
bustion. In the combustion chamber itself, the above electrification 
signs are reversed. The burning gases in mixtures with less than 
16% gas carry positive charges and impart these charges to the 
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walls of the combustion chamber. When the gas percentage is 
above 16%, unburnt gas predominates, and imparts a negative 
charge. 

When there is perfect combustion, there is no electrification either 
on the chamber or on the flue-box, showing definitely that there 
is then complete equilibrium between the gases and the heated 
surfaces, all the surplus electrical discharge being wholly taken 
up by the gases in the combustion chamber, so that there are no ions 
in the products of combustion. When the gas mixture burns as a 
flame, the charge on the combustion products is wholly positive 
for mixtures between 2-6% and 18-5°% gas. On the other hand, the 
sign on the combustion chamber depends on the temperature, 
changing from negative to positive with increasing temperature in 
the neighbourhood of red heat. Evidence that the added heat of 
combustion during surface combustion is not due to currents in 
the metal tube is found in the fact that the conductivity of the gases 
in the chamber during flame combustion is approximately seventy 
times that of the gases during surface combustion in the cases of 
optimum gas mixtures. F. G. T. 


Variation of Dielectric Constants of Organic Liquids with 
Pressure. M. GRENACHER (Ann. Physik, 1925, [iv], 77, 138— 
158).—A new technique has been devised for investigating at 
intervals of 10 atm. the variation of dielectric constant with pressures 
up to 60 atm. for organic liquids. Accurate results were obtained 
for toluene, ether, chloroform, carbon tetrachloride, nitrobenzene, 
nitrotoluene, and bromobenzene. Waibel’s results on benzene 
(ibid., 1922, 72, 161) were used to standardise the apparatus. 
Nitrobenzene, nitrotoluene, bromobenzene, ether, and chloroform 
show definitely greater variations of dielectric constant with pressure 
than is the case for toluene, benzene, and carbon tetrachloride. They 
correspond with Meyer’s dipolar liquids (A., 1924, ii, 515). The 
difference is most marked with ether and chloroform. For the other 
liquids, there is some uncertainty because data on the compressibility 
are lacking. 

An improved needle-vibration galvanometer has been devised 
which is prompt in action and much more convenient than other 
types in use. R. A. M. 


Variation of Dielectric Constant with Pressure for Organic 
Liquids at Pressures up to 800 Atmospheres. (FR.) C. 
FRANCKE (Ann. Physik, 1925, [iv], 77, 159—181).—A method for 
producing high pressures in a condenser is described and a complic- 
ated circuit has been devised which enables very accurate measure- 
ments of dielectric constant to be made at pressure intervals of 50 
atm. up to 800 atm. maximum pressure. The following data were 
obtained : for benzene at 18° «=2-2765 at 50 atm. and 2-3412 at 
700 atm.; the pressure coefficient varies from 4-96 . 10° to 3-34. 10°; 
the Clausius-Mosotti expression «—1/(«4-2).1/d, leads to extreme 
values of 0-3373 and 0-3297; for hexane, «-=1-8905 at 50 atm. and 
1-9736 at 800 atm. ; the coefficient varies from 7-25 . 10° to 4-42 . 105; 
for heptane, «-=1-9468 at 50 atm. and 2-0224 at 800 atm.; the 
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coefficient varies from 6-53 . 10° to 3-55.10; for carbon tetrachloride, 
e=2-2311 at 50 atm. and 2-3222 at 800 atm.; the pressure coefficient 
varies from 6-26.10° to 4:26.105. The temperature coefficients 
employed were those of Isnardi (Z. Physik, 1922, 9, 153) and 
Graffunder (Ann. Physik, 1923, [iv], 70, 225). R. A. M. 


Influence of Solvents on Rotatory Power. R. Lucas (Compt. 
rend., 1925, 181, 45—47).—Investigations on the variation with the 
wave-length of the specific rotatory power of camphor in benzene, 
cyclohexane, and in a mixture of these two liquids show that over 
the range studied, 6708—4358, the value of the expression [«]¢—[a],/ 
[«]e—[a]sz, is constant, [«]c, [a],z, and [«]y being, respectively, the 
specific rotatory powers in cyclohexane, benzene, and the mixed 
solvent. A theory is developed in which the dissolved substance 
exists in two forms, each characterised by a definite dispersion and 
rotatory power, the equilibrium between the two forms being 
determined by concentration, temperature, and the nature of the 
solvent. J.8.C. 


Rotatory Power of certain Camphor Derivatives. A. 
Hauer and R. Lucas (Compt. rend., 1925, 180, 1803—1806).— 
The rotatory power of alcohol and benzene solutions has been 
measured at seven wave-lengths between 4358 and 6708 A. for the 
following compounds: benzylidenecamphor, o-chlorobenzylidene- 
camphor, anisylidenecamphor, and piperonylidenecamphor. For 
the second compound, [«] is a little higher in benzene than in 
alcohol; for the other compounds, [«] is about 5—6% lower 
in benzene than in alcohol. The following show much larger 
differences: benzyleamphor, anisyleamphor, piperonylcamphor. 
Measurements of [«] are given in alcohol, benzene, carbon disulphide, 
and cyclohexane. The rotatory power varies greatly with the 
solvent. The quantity 8 
practically constant for a given solute, and varies little with 
wave-length. The constancy of 5/A follows from Biot’s law for a 
mixture of two active bodies. Hence it is inferred that two different 
active forms exist in these solutions. R. A. M. 


Rotatory Power and Dispersion in the Terpene Series. 
—PARISELLE (Compt. rend., 1925, 180, 1832—1833).—The rotatory 
dispersions of d- and /-camphene are identical. The author’s 
method (A., 1923, i, 813) for preparing camphene from pinene 
hydrochloride has resulted in specimens in which [«]»>—~—79-90° 
and [«]»>=+77-10°. The additive compounds of camphene always 
exhibit rotatory power of the opposite sign to that of the original 
camphene ; the rotatory dispersion is always near to that of «-pinene 
and is definitely less than that of camphene and therefore of camphor. 
The camphene nucleus has thus been modified, an observation which 
confirms the work of Langlois, who has shown that camphene easily 
gives rise to abnormal compounds by intramolecular migrations. 
Ninety-eight °% formic acid reacts with camphene in the presence 
of phthalic anhydride to give isobornyl formate, b. p. 95° (14 mm.), 
d? 1-01, ni} 1-470, [a]o>—3-14°. R. A. M. 
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Rotatory Dispersive Power of Organic Compounds. XVI. 
Halogen Derivatives of Camphor. Optical Superposition 
in the Camphor Series. J. 0. Curter, H. Buraszss, and T. M. 
Lowry (J. Chem. Soc., 1925, 127, 1260—1274).—Measurements 
have been made of the optical rotations over a range of wave- 
lengths of «- and «’-chlorocamphor, of §-bromocamphor, and of five 
isomeric dibromocamphors. ‘The basis of the principle of optical 
superposition is illustrated by «- and «’-chlorocamphor, the rotatory 
power of which can be represented by [«]54¢;=65-5°-+24-6°; by 
a- and «’-bromocamphor, [«]54g;—51-8°-+-98-9°, and by «®- and 
«’8-dibromocamphor, [«];4g; =8-8° +91-9°, whereas the means of the 
rotatory powers of the pairs camphor ««’-dichlorocamphor, camphor 
aa’-dibromocamphor, and §-bromocamphor and «aa’§-tribromo- 
camphor are [«]54g;=62-1°, 51-3°, and about 12°, respectively. No 
such regularities were observed with the z-compounds. In nine 
cases out of ten, the curves of rotatory dispersion are complex, but 
normal. The rotation increases progressively as the wave-length 
diminishes, giving rise to quasi-hyperbolic dispersion curves, which 
do not exhibit any obvious anomalies; the dispersion is not simple, 
since it cannot be represented by a single term of Drude’s equation. 
The dispersion can be represented satisfactorily by two terms of 
Drude’s equation, except for «’8-dibromocamphor. The dispersions 
of this substance are more complex, giving imaginary values for the 
constants of the two-term equation. 

In the constants for the Drude equation, the low-frequency term, 
representing the contribution of the ketonic group to the optical 
activity of the molecule, is always positive, as in camphor. The 
high-frequency term, representing the sum of the partial rotations 
of the fixed asymmetric centres, is negative in camphor, and remains 
so in 8-bromocamphor and in ««’-dibromocamphor, where no new 
centre of asymmetry is introduced, and the dispersion is quasi- 
anomalous. In compounds containing a halogen atom in the 
a-position, the large partial rotation of the new asymmetric carbon 
atom makes the high-frequency term positive, and the dispersion 
is complex but normal. 

In the two «’-derivatives the fixed negative rotation of the cam- 
phor molecule is reinforced by the negative partial rotation of the 
new asymmetric carbon atom. For «’-bromocamphor the negative 
term of the Drude equation predominates over the positive in the 
visible region, but a reversal of sign is observed in the early ultra- 
violet region. The dispersion curve becomes totally anomalous, 
and an inflection at 5455, maximum at 4710, and a reversal of sign 
at 3890 A. have been experimentally observed. F. G. T. 


- Variation of Rotatory Power of Solutions of Asparagine as 
a Function of Hydrogen-ion Concentration. (MLLE.) J. 
Liqurer (Compt. rend., 1925, 180, 1917—1919).—The rotatory 
power of asparagine between py 1:29 and pg 9-91 is measured by 
adding varying amounts of strong and weak acids or bases. The 
dispersion is normal at extreme px values, but anomalous at the 
intermediate value of pg=3. The rotation at a given px is constant 
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whether the added acid is weak or strong, showing that a close 
connexion exists between dissociation and rotatory power. On the 
basis of a mixture of undissociated molecules and ions, a three-term 
expression gives quantitatively the rotatory power as a function 
of hydrogen-ion concentrations and of the two dissociation constants 
of the amphoteric asparagine. R. A. M. 
Influence of Hydrogen-ion Concentration on the Optical 
Rotation of Gelatin. R. H. and M. T. O’ConneELL (J. 
Amer. Chem. Soc., 1925, 47, 1694—1697).—The specific rotation 
of 2%, solutions of isoelectric and ash-free gelatin at 30° varies 
with the hydrogen-ion concentration. Within the range examined, 
Pu 93 to py 13-4, in which hydrolysis is improbable under the con- 
ditions employed (cf. Northrop, A., 1921, ii, 541), the specific 
rotation exhibits a minimum at the isoelectric point, pa 4-7, and 
then rises as the acidity or alkalinity is increased, subsequently 
decreasing in high concentrations of acid or alkali. There is no 
indication of a second isoelectric point at pa 7-7. At pu 4-7, the 
specific rotation of pure ash-free isoelectric gelatin in 2% solution 
at 30° is —104° (+4°). R. B. 
Colours Shown by Nobili’s Rings. B. N. Cuuckvusvurti 
(Proc. Indian Assoc. Cult. Sci., 1924, 9, 83—91).—Nobili’s rings 
may be obtained with a variety of cathodes and electrolytes, but 
the finest display results when a brass plate is used in lead sulphate 
or manganous sulphate solution. The rings consist of granular 
particles of metal or oxide and are largest (d=500pp) near the centre 
and smallest (d=275yn) at the periphery. It is suggested that 
the colours are due to diffraction by these granules, and the similarity 
to metal colours produced by heat is pointed out. W. A. C. 


The Significance of Atomic Constants in Additive Pro- 
perties. F. Swarts (Bull. Soc. chim. Belg., 1925, 34, 161— 
182).—The existing tendency to ascribe definite values to various 
groups or atoms in respect of additive properties such as atomic 
and molecular volumes, magnetic rotation, refractivity, etc., and 
the establishment of general formule which are only verified to a 
very large degree of approximation is keenly criticised. Such 
functions, due to the fundamental properties of the electrons within 
the atom, are profoundly affected, not only by the structure of the 
molecule, but vary with the proximity of different atoms and the 
strength of the electromagnetic field within the molecule, and an 
approximate calculation shows that the latter may be of the order 
of 10* gauss, t.e., that of the most powerful field employed in the 
study of magnetic rotatory power. Real progress can best be 
made by greater precision in the physical measurements and a 
determination of the atomic variations rather than the atomic. 
* constants” in relation to compounds the structure of which has 
been firmly established by chemical means. The author’s investig- 
ations show that fluorine exhibits the most regular behaviour in 
organic compounds and often establishes interesting relationships 
which are masked when the other halogens are used as substituents. 
The effect of fluorine on molecular dispersion is extremely small, its 


4 =a 


Oo 


OCS me 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 745 


spectrum shows the absence of rays in the near ultra-violet, and 
fluorine derivatives show much less absorption in that region than 
do the corresponding hydrocarbons themselves, and hence the 
frequency of the electrons must be very great. J. W. B. 


Heat of Formation of Formaldehyde. H. von WarTENBERG 
and LERNER-STEINBERG (Z. angew. Chem., 1925, 38, 591—592).— 
The experimental value of the heat of formation of formaldehyde, 
158-8 cal. per mol. CH,O, is not in accordance with theory; the 
experimental work has therefore been repeated. No error had 
arisen from incomplete combustion, but a slight tendency to 
polymerisation of the formaldehyde on the walls of the containing 
apparatus was detected. Whilst this error is considered to have 
been slight, a series of repetitions of the determination gave a final 
corrected value of 134-1 cal./mol. at constant volume, and this 
value, which is in fair agreement with that given by calculation 
(126-7 cal.), is to be substituted for the previous one. C. 1. 


X-Ray Crystal Analysis as an Auxiliary in Organic 
Chemical Research. R. Ropinson (Nature, 1925, 116, 45).— 
A brief account of the successful application, by Shearer, of X-ray 
analysis to the determination of the length of carbon chains and the 
position of a carbonyl group. Similar investigations indicate that 
the acetylenic linking of stearolic acid is hydrated in each of the 
theoretically possible directions, i.e., CH,*{CH,],-CO-[CH,],-CO,H 
and CH,*[CH,],°CO-[CH,],-CO,H, when the substance is treated 
successively with sulphuric acid and water. A. A. E. 


X-Ray Analysis of Solid Solutions of Potassium Chloride 
and Potassium Bromide. T. Sasanara (Sci. Papers Inst. Phys. 
Res. Tokyo, 1925, 2, 277—-286).—Powder photographs of fusion- 
mixtures ranging from 22 mol. % to 88 mol. °% of potassium bromide 
indicate complete additivity in the lattice constant; the density 
also is additive. Although the mean lattice constant is thus a 
linear function of the concentration, it is probable that the spacing 
is a little smaller in the neighbourhood of chlorine atoms and a 
little larger in that of bromine atoms. W. A. C. 


X-Ray Examination of the Inner Structure of Various 
Calcium Carbonates. A. Osawa (Sci. Rep. Téhoku Imp. Univ., 
1925, 144, 33—41).—X-Ray examination of various forms of calcium 
carbonate derived from animal and vegetable sources showed that 
most varieties consisted of the calcite modification, but calcium 
carbonate from an Acropora, a Favia, Septifer bilocularis, and 
Trubo cornutus consisted of the aragonite variety. The author’s 
aragonite model agrees with that of Bragg (A.,  P a 


X-Ray Analysis of Electrolytic Brass. H. Nakamura (Sci. 
Papers Inst. Phys. Res. Tokyo, 1925, 2, 287—-292).—Electrolytically 
deposited brass of 82-48% of copper and cast brass of 82-85% of 
copper have been examined by the powder method and the lattice 
constant 3-62 A. has been found in both cases. In spite of con- 
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siderable differences in the microscopic structure of the two brasses, 
their atomic structures must be regarded as identical. After 
annealing, however, the constant of the electrolytic brass was 
3-62 A. and that of the cast brass 3-61 A. W. A.C. 


X-Ray Analysis of Copper-Zinc, Silver-Zinc, and Gold- 
Zinc Alloys. A. WersTGREN and G. PHRaGMEN (Phil. Mag., 
1925, [vi], 50, 311—341).—It is suggested that the fundamental 
difference between solid chemical compounds and solid solutions 
lies in their structure. In an ideal chemical compound, structurally 
equivalent atoms are chemically identical. In an ideal solid solution 
all atoms are structurally equivalent. Most metallic phases repre. 
sent intermediate stages between these two extreme types of 
structure. X-Ray analysis of the above alloys has shown that five 
different types of structure are common to all three systems, two 
additional phases occurring in the gold-zinc system. The § and y 
phases of the copper-zine system were investigated in the form of 
single crystals, the analyses in the other cases being made by the 
powder method alone. The five structures common to the systems, 
arranged in order of increasing zinc content, are: «, face-centred 
cubic; 8, cubic of the cesium chloride type; y, cubic, with 52 atoms 
in the elementary cube; « and », close-packed hexagonal with axial 
ratios of 1-55—1-60 and 1-80—1-90, respectively. A gold-zinc 
phase, y,, stable at the ordinary temperature, and containing about 
50% zinc, was cubic, with about 32 atoms in the elementary cube; 
another phase, y., stable only at higher temperatures and obtained 
by quenching gold-zinc alloys containing 53—54% zinc, was 
apparently cubic with about 90 atoms in its elementary cube. 
The «, 7, and very probably the e phases represent ideal solid sulu- 
tions as above defined, the first having copper, silver, or gold, and 
the others zinc as solvent. The other phases are regarded as solid 
solutions in chemical compounds, the solvents of the 8 phases being 
CuZn, AgZn, and AuZn. The formule Cu,Zng, Ag,Zng, and Au,Zn, 
are proposed for the bases of the y phases, and it is most likely that 
the y phase of the gold-zinc system corresponds with —, 
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X-Ray Examination of Inner Structure of Strained Metals. 
III. Copper and Aluminium under Extension, Compression, 
and Torsion. A. Ono (Mem. Coll. Eng. Kyushu, 1925, 3, 
195—224)—An X-ray analysis of copper and aluminium, 
under strain due to extension, compression, or torsion, has been 
made. The effect of annealing strained aluminium has also been 
determined. The crystal rearrangement due to slip and rotation 
is discussed from the point of view of the behaviour of single crystals 
under distortion observed by previous investigators. [Cf. B., 1925, 
594]. M. S. B. 


X-Ray Examination of Iodosuccinimide. (Miss) K. Yarp- 
LEY (Proc. Roy. Soc., 1925, A, 108, 542—547).—There are 4 mols. 
per unit cell of this substance. It does not belong to the ditetragonal 
pyramidal class, as stated by Groth, but to the tetragonal pyramid 
polar class (cf. following abstract). L. F. G. 
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Crystallographic and Optical Properties of Iodosuccin- 
imide. A. E. H. Turton (Proc. Roy. Soc., 1925, A, 108, 548— 
552; cf. preceding abstract).—The results of a detailed examination 
of these properties are given. Density determinations have also 
been made. The substance is optically active, but it was not 

ible to determine the angle of rotation. Miss Yardley’s con- 
clusion as to the crystallographic class is confirmed. L. F. G. 


Quantum Theory of the Intensity of the Modified Band 
in the Compton Effect. G. E. M. Jauncry (Physical Rev., 
1925, [ii], 25, 723—-736).—The theory already developed (this vol., 
ii, 368) is extended to scattering by L and M electrons and by 
electrons in elliptical orbits. Experiments are in qualitative 
agreement with the required increase of the intensity of the modified 
band relative to that of the unmodified band as the angle of scattering 
is increased, and (for a given angle of scattering) with its required 
decrease as the atomic number of the scatterer increases. Curves 
show the intensity of the modified bands when molybdenum Ka 
X-rays are scattered by carbon and sulphur at 30° and a4 — 


Dependence of the Intensity of the Compton Effect on the 
Atomic Number. B. Davis (Physical Rev., 1925, [ii], 25, 
737—739).—The integrated intensity of the scattered radiation | 
is proportional to b/z*23, where z is the atomic number and 6 the 
fraction of orbital electrons taking part in the scattering. All the 
orbital electrons appear to take part equally in the scattering effect. 
The relative intensities for molybdenum K« radiation for paraffin, 
aluminium, sulphur, and calcium, respectively, are 8, 1-25, 0-7, a 
0-35. A. A. E. 


Lattice Constants of Metals. W. P. Davey (Physical Rev., 
1925, [ii], 25, 753—761).—Precision measurements of the lattice 
constants ax 108 cm., by comparison with sodium chloride (a= 
2-814 A.) and the corresponding calculated densities are tabulated 
respectively as follows: aluminium, 4-046-+-0-004, 2-688+-0-008 ; 
iron, 2-855-+0-003, 7-93+-0-03 ; nickel, 3-499+0-003, 9-04+0-03 ; 
copper, 3-597+0-004, 9-01+0-03; molybdenum, 3-142+0-003, 
10-21+.0-:03; palladium, 3-859+0-004, 12-25+0-04; silver, 
4-079 +0-004, 10-49+0-03; tungsten, 3-155+0-001, 19-32+-0-02; 
platinum, 3-912+0-004, 21-51+0-06; gold, 4-:065+-0-004, 19-37+ 
0-06; lead, 4-920-+0-005, 11-48+0-03; bismuth, 4-539+0-005 
(hexagonal axes, axial ratio 2-606), 9-80+-0-03. A. A. E. 


Atomic Structure of Palladium and Platinum Black con- 
taining Adsorbed Gases. A. Osawa (Sci. Rep. Téhoku Imp. 
Univ., 1925, 14, 43—45).—X-Ray examination of platinum and 
palladium blacks prepared by different processes show that the 
metal is crystalline and not amorphous as stated by Kirchner 
(Ann. Physik, 1922, [iv], 69, 59). When the metals adsorb gases 
a true solid solution is formed, the gases entering into the interspace 
of the lattice. A. R. P. 
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Crystal Structures of Cesium Tri-iodide and Czasium 
Dibromoiodide. R. M. Bozortu and L. Pavtine (J. Amer. 
Chem. Soc., 1925, 47, 1561—1571).—The dimensions of the units of 
structure of cesium tri-iodide and cesium dibromoiodide as deter. 
mined from considerations of spectral and Laue photographs are 
respectively : =6-83 A., A., dog3=11-00 A., and 
A., doyp=9-18 A., In the crystalline 
substances there are four molecules in the unit. The structures 
are based on the simple orthorhombic lattice I) and the crystals 
belong to the space group V;°. The results of these investigations 
differ from those of Clark and Duane (J. Opt. Soc. Amer., 1923, 7, 
455). J.8.C. 


Crystal Structure of Mercurous Halides. R. J. Havicuursr 
(Amer. J. Sci., 1925, [v], 10, 15—28)—X-Ray analysis of pow. 
dered and of single crystals of mercurous halides (cf. this vol., ii, 
502) shows that the cell units are tetragonal and contain 2 mols. of 
Hg,X,. The dimensions (in A.) are: X=Cl:a=4-47, c=10-89; 
X=Br :a=4-65, c=11-:10; X=I:a=4-92, c=11-61. Mauguin’s 
cell unit for calomel is unnecessarily large (cf. A., 1924, ii, 588). 
The atomic arrangement may be derived from the space group 
D%, or others; four mercury atoms are at (0, 0, w), (0, 0, «), (4, 4, 4— 
u), and (4, 4, 3+) and four halogen atoms at (0, 0, v), (0, 0, 4), 
_ (4, 4, 4-2), and (4, 4, 4+). wand v are slightly lower than } and 
3, respectively. The results indicate the existence of the chain mole- 
cule XHgHgX ; strong positive double refraction is to be expected 
from crystals of this structure and has been observed. _ S. K. T. 


Structure of Stearic and Stearolic Acids. A. MULLER 
(Nature, 1925, 116, 45).—Stearic acid crystals, obtained from a 
saturated solution in carbon disulphide, are monoclinic. . The 
dimensions of the unit cell are: a 5-60, b 7-38, c 50-9 A., B 59-7°; 
d slightly above 1-05, indicating four molecules to the unit cell. 
A crystal of stearolic acid appeared to be triclinic. A. A. E. 


Crystalline Structure of Pentaerythritol Tetranitrate. 
I. E. Knaces (Min. Mag., 1925, 20, 346—352).—Pentaerythritol 
tetranitrate (T., 1923, 123, 77), examined by the X-ray spectro- 
meter method, was found to be built on the simple tetragonal lattice 
T,, to belong to the space-group Dj, and to have 4 mols. of 
C(CH,O-NO,), per unit cell of dimensions a=13-2, c=6-66 A. The 


arrangement of the atoms in the nitro group is thought to be —N<} 


or —H<o. and not —N—O=O. The angles between the linkings 


from the central carbon atom show a considerable departure from 
the angle of the regular tetrahedron, and this perhaps causes a strain 
which contributes to the explosive nature of the compound. 


L. J. 8. 


Isomorphism of Zirconium Sulphate and Quadrivalent 
Cerium Sulphate. L. FERNANDES (Gazzetta, 1925, 55, 290— 
293).—The compounds, Ce(SO,).,4H,O and Zr(SQ,),,4H,O are 


i 
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completely miscible and hence able, in all proportions, to form 
mixed crystals. 


Monoclinic Double Sulphates containing Thallium. Thall- 
ium Nickel and Thallium Cobalt Sulphates. A. E. H. Turton 
(Proc. Roy. Soc., 1925, A, 108, 240—261).—A full crystallographic 
description is given of these two salts. The results confirm the 
conclusion previously reached from an examination of thallium zinc 
sulphate and selenate, that these double salts containing thallium 
are true members of the isomorphous series of monoclinic hexa- 
hydrated double sulphates and selenates R,M(SO,),,6H,O. These 
all crystallise in the holohedral class of the monoclinic system. 
The small angular changes, which occur on substituting either 


thallium or rubidium for potassium in the salt, are about equal. 
S. B. 


Regular Growth of Crystals of Different Species. L. 
Royer (Compt. rend., 1925, 180, 2050—2052).—Regular growth of 
crystals of one substance on crystals of another requires an approxi- 
mate identity of form and dimensions of the two lattices. The 
growth of crystals of alkali and silver halides on cleavage faces of 
potassium chloride, galena, and sodium chloride has been studied. 
Regular growths occur if the differences in the dimensions of the 
two lattices do not differ by more than 12, 10, and 16% in the three 
cases, respectively, but if these limits are exceeded the crystals are 
deposited quite irregularly. No formation of mixed crystals occurs 
when potassium and sodium chloride are deposited ee eK A 

. H.-R. 


Crystal Structure and Physical Properties. A. E. van 
ARKEL (Physica, 1924, 4, 286—301).—By passing the corresponding 
chlorides, together with hydrogen, and nitrogen or carbon monoxide, 
over a heated tungsten wire, titanium, zirconium, and tantalum 
nitrides and carbides have been prepared. In the regular system, 
values of dy) are’: titanium carbide, 4-29 A., nitride, 4-23 A.; 
zirconium carbide, 4:71 A., nitride, 4:59 A.; tantalum carbide, 
4:56 A. For tantalum nitride (hexagonal, with 2 mols. per unit 
cell) Ta (4 % u)(¥ 4%); uw—0-25, axial ratio 1-62, edge of basal 


hexagon 3-05 A. Combination of the metal with two oxygen or 


fluorine atoms still produces the ionic type of lattice, sulphides and 
selenides being intermediate between ionic and molecular lattices. 
In the regular system, values of dio) are: zirconium dioxide, 
5-08 A., thorium dioxide, 5-26 A., uranium dioxide, 5-48 A., strontium 
fluoride, 5-86 A. Zirconium sulphide and selenide crystallise in 
the rhombohedric hexagonal system, with respective axial ratios 
1-59, 1-63; edge of hexagon, 3°68, 3-79 A.; (1 mol. per unit cell) 
Zr (000); S (Se) (% 4 with w 0-25, analogous to cadmium 
iodide. Ferrous and manganous sulphides form ionic space lattices. 
CHEMICAL ABSTRACTS. 


Electrical Conductivity of Mixed Crystal Alloys. G. 
Boreuius (Ann. Physik, 1925, [iv], 77, 109—137).—The specific 
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conductivity of a metal is given according to Drude by the expres. 
sion (1) x=«"/2m.NL/u, where « is the charge, m the mass, » the 
velocity, N the number per c.c., and L the mean free path of the 
conducting electron. Wein regarded p» as a constant independent 
of temperature and characteristic of an atomic movement, and NV 
as also constant, so that the temperature variation of x would be 
due to the direct proportionality between energy content and L. 
Hogjendahl (A., 1924, ii, 647) sought an explanation on the basis 
of the Bohr atom and the independence of the translation velocity 
of the valency electron with temperature. He considered that the 
mean free path is constant from atom to atom of the same element, 
but that atoms of the second component interfere. N and p were 
assumed to be constant throughout a series of alloys. The expres. 
sion x=constant .(1/pqg—1) (p and q are concentrations of com- 
ponents) was deduced and found to be in agreement with experi- 
ment for Cu-Ni alloys. The author, however, finds that the 
agreement is fortuitous, since other series of alloys do not confirm 
Hogjendahl’s reasoning. The discrepancy is due to the simplicity 
of the assumptions. N and p» are now assumed to differ for the 
two components of a mixture, and (1) is rewritten as (2) x=é/ 
and simplified to (3) x=A’pL,+ 
where A’ and B’ are constants characteristic of the two components. 

On this basis, it is deduced that the conductivity at absolute zero 
is given by (4) xx=Ap/q+ap+Bq/p+bq, where A, B, a, b are con- 
stants. This assumes random distribution of atoms and a straight 
line free path (a). To test the theory, it is necessary to investigate 
theoretically the variation of the resistance of alloys with tem- 
perature. It is then shown that the resistance p’ of an alloy is 
given by p’=pp,+4po+po, where p, and pz are the specific resist- 
ances of the components at the temperature of the alloy, pp, and 
Yp2 are interpolated linearly, and py is a quantity independent of 
temperature. At the absolute zero, p,; and pz vanish, so that 


=1/p'—pp;—p2. Thus x, may be obtained from the 
0 


experimental data and compared with the value obtained by the 
use of (4). The theoretical treatment is confirmed by the following 
systems: Au-Ag, Au-Cu, Pd-Pt, In-Pb, K-Rb. For example, 
in Au-Ag cm.?!.108. The data 
for the systems Cu—Ni, Au-P, Ag—-Pd, Cu-Pd are also considered. 
The range of validity of assumptions (a) is discussed. Further, the 
results are used to calculate values for the mean free path and for 
the electron velocity in various elements. Regularities in the 
values of the constant A are pointed out which may prove significant 
when the theory can be tested more rigidly. (Cf. Cuy, this vol., 
ii, 378.) . A. M. 


Electric and Magnetic Spectroscopy. W. Arxaptxv (Phil. 
Mag., 1925, [vi], 50, 157—163). It is pointed out that since 
thermal waves have the same relation to magnetic centres in 
dielectrics as X-rays to electric centres, somewhere in the inter- 
mediate region between thermal oscillations and slow electric 
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vibrations the disappearance of magnetic behaviour must occur, 
accompanied by magnetic absorption of the passing rays and strong 
alteration of the magnetic permeability. This is illustrated 4 
the magnetic spectra of iron and nickel wires in the wave-lengt 
region 1 cm. to 1 km. The apparent permeabilities of these sub- 
stances, calculated from the absorption of waves in ferromagnetic 
wires, agree with the assumption that the elementary magnets in 
ferromagnetic metals, under the influence of weak magnetic fields, 
rotate according to the same laws of viscous-elastic motion adopted 
for the displacement of electric centres in dielectric op » 


Weiss's Theory of Ferromagnetism. R. H. pe Waarp (Z. 
Physik, 1925, 32, 789—793).—The theory fails to account even 
approximately for the small coercive force necessary to remove 
residual magnetism in iron and nickel. E. B. L. 


Magnetisation of Ferro-nickel: Saturation and Atomic 
Moments. M. Prescnarp (Compt. rend., 1925, 180, 1836— 
1838).—The specific magnetisation of iron and nickel mixtures has 
been plotted against percentage composition for the three tem- 
peratures +16°, —79°, —188°. The compound Fe,Ni is very 
definitely indicated. The value at 0° Abs. for each saturation is 
extrapolated by means of the expression c=o,—KT?. The atomic 
moments (expressed in magnetons) are plotted against percentage 
composition and the curve is closely similar to that obtained for 
specific saturations at absolute zero. Both curves provide evidence 
for the existence of Fe,Ni, Fe,Ni,, and FeNi,. The first two have 
9 magnetons per atom and the third has a total of 20 magnetons. 
The magnetisation to saturation point of solid solutions in equi- 
librium obeys the mixture rule. At each temperature, a hyperbolic 
function c=«,, (1—*/H) represents the degree of saturation and the 
coefficient a varies from one alloy to another from 1 to 40. Ferro- 
nickel may exist in the 8 or y state and the bearing of this fact on 
the results is worked out. R. A. M. 


Optical Constants of Crystals of Selenium and Tellurium 
between 3000 and 5000A. R. F. Muter (J. Opt. Soc. Amer., 
1925, 10, 621—634).—When plane polarised light is reflected from 
the surface of an absorbing medium it becomes in general elliptically 
smarts and if the form of the elliptical vibration is determined 
or some angle of incidence, the optical constants of the medium 
may be calculated. Such determinations have been made with 
crystals of selenium and tellurium, with the crystal axis parallel 
and perpendicular to the plane of incidence, and the corresponding 
values for the refractive indices and reflecting powers are given. 
In the parallel position » for selenium is 3-4—4-4, and for tellurium 
1-9—2-9, and in the perpendicular position, for selenium 2-3—3-1, 
and for tellurium 1:7—2°7, over the given range of wave-length. 
The analysis of the reflected light was made by a photographic 
method described by Voigt (Physikal. Z., 1901, 2, 203). 8S. B. 
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Polymorphic Transformations of Silica. L. LonccHampoy 
(Compt. rend., 1925, 180, 1855—1858; cf. A., 1913, ii, 133; 1919, 
ii, 420).—In the presence of a solvent (tungstate, molybdate, silicate, 
etc.) between 870° and 1470°, precipitated silica dissolves rapidly 
and after a few minutes hexagonal tridymite and §-cristobalite 
appear. The latter is slowly converted into tridymite, the stable 
form under these conditions. Quartz is converted into tridymite 
at 870—1470°. Cristobalite is not normally an intermediate 
product. The condition for its appearance is supersaturation of 
the solvent. Above 1470°, quartz, tridymite, silica, glass, and 
precipitated silica all form cristobalite (octahedra). With the 
precipitated silica numerous droplets of fused silica occur at 1500°, 
d (cold) 2-2. Below 870°, precipitated silica dissolves rapidly, 
giving tridymite and cristobalite, quartz being formed only very 
slowly. New determinations of nm and d of cristobalite and 
tridymite give 1-487, 2-347 and 1-477, 2-266, ra “ 


Increase of Tensile Strength and Recovery of Zinc Crystals. 
E. Scumip (Z. Physik, 1925, 32, 918—921).—The tensile strength 
increases with plastic deformation, but this action is partly reversed 
if the crystal is allowed time to recover. E. B. L. 


Stre ing and Weakening of Tin C . M. Poanyi 
and Physik, 1925, 32, 71D) Single crystals of 
tin were subjected to slight tension and the rate of increase of length 
was measured; the results show increased resistance with deform- 
ation. When the stress was removed the crystals recovered, rise of 
temperature hastening the recovery greatly. Consequently the rate 
of stretching and the temperature influence the extent to which 
the crystals gain in strength. The recrystallisation of tin crystals 
was investigated by etching and by the X-ray spectrograph. Crystals 
were examined which had been stretched, quickly pulled apart, and 
compressed. Crystals both with and without cleavage lines were 
tested, the position at which the nucleus of the new crystal formed 
and the rate of formation were noted. Crystals which have been 
slowly and carefully drawn out and their internal energy increased 
are much less liable to crystallise than such as have been rapidly 
torn apart. E. B. L. 


X-Ray Study of Soaps and Fats. J. J. Tritzat (Compl. 
rend., 1925, 180, 1838—1840; cf. this vol., ii, 640)—When an 
alcoholic solution of a fatty acid is allowed to evaporate on glass, 
the crystals are oriented. Metal plates have been substituted for 
glass. With some metals, the X-ray spectra are the same as with 
glass; with others, a second spectrum, traced to a film of soap 
in which the molecules are also oriented, is superimposed. It is 
intense with plates of lead, tin, and antimony, fairly intense with 
iron, copper, and bismuth, feeble with nickel, zinc, and molybdenum, 
and absent with aluminium, palladium, platinum, and gold. All 
the soaps of palmitic acid have the same maximum distance of 
46-3 A. (except copper, 43-5 A.). The lead soaps of a series of fatty 
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acids have been examined. The maximum distances for the 
stearate (51:3), palmitate (46-3), and myristate (41-2) exhibit 
constant differences A(C,,..—C,,)=5 A., or Ad /AN (N is number of 
carbon atoms)=1-25 A. This value increases to about 1-3 A. when 
Nissmaller. It is smaller than that observed with the fatty acids 
(1 A.) and nearer to that of the ethers (1-22 A.). Most simple fats 
and waxes are oriented by simple fusion on glass, e.g., glyceryl 
margarate hasd=48 A. Even a compound like lecithin is oriented, 
d=47 A. R. A. M. 


Determination of Avogadro's Number from the Light 
Diffused by Ethyl Chloride. P. Daure (Compt. rend., 1925, 
180, 2032—2034).—Avogadro’s number (JV) is calculated by the 
equation of Einstein from new measurements of the ratio R for 
ethyl chloride, where R is the ratio between the intensity J of light 
diffused at right angles to the primary beam of intensity E for 
1 cc. of gas. As the light used was not monochromatic, an 
approximate method of graphical integration was used. The 
method gives the values N= (6-5+-0-65)10", and R=(1-06-+0-1)1077 
for green light. W. H.-R. 


Revision of Weight of Normal Litre of Methyl Chloride 
Vapour. T. Baturecas (Compt. rend., 1925, 180, 1929—1932), 
—Methy] chloride vapour obeys the law of limiting densities. The 
vapour was prepared by two methods (a) the reaction between 
phosphorus trichloride and methyl] alcohol (cf. T., 1905, 87, 1592) 
and (6) by thermal decomposition of tetramethylammonium 
chloride. The highest and lowest values of seventeen determin- 
ations made with suitable precautions were 2-3099 and 2-3072. 
The final value, 2-3084-+-0-0001, is definitely higher than the only 
other precise measurement 2-3045 (Baume, A., 1908, ii, 372). 

R. A. M. 


Revision of the Compressibility of Methyl Chloride and 
the Molecular Weight of this Gas. T. Barvuxrcas (Compt. 
rend., 1925, 181, 40—42)—Employing the method previously 
outlined (A., 1924, i, 1280), the value of the factor (1+) for methyl 
chloride has been determined from measurements of compressi- 
bility. As with dimethyl ether, the compressibility decreases in a 
characteristic manner with decreasing pressure. The value for the 
weight of a litre of gaseous methyl! chloride under standard con- 
ditions is 2-3084 g. This leads to a value for the atomic weight of 
chlorine, Cl=35-47. J.8. C. 


Effect of a Magnetic Field on the Electrical Resistance of 
Liquid Metals and Alloys. E. J. Wi1ams (Phil. Mag., 1925, 
[vi], 50, 27—46).—Theoretical. The change in the electrical 
resistance of a liquid conductor due to the action of a magnetic 
field is attributed to the sum of a true resistance change, and a 
change consequent on energy expended in maintaining hydro- 

ynamic currents in the liquid conductor. These currents are set 
up because the magnetic field and electric current in the con- 
ductor are independent, whereas, for the liquid to remain at rest, 
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it is necessary for the force per unit volume acting on the liquid 
to be derivable from a single-valued potential function. An 
expression is obtained by means of dimensional analysis for the 
resistance change due to this cause. An analysis of the results of 
Rossi (Nuovo Cim., 1911, [vi], 2, 337) reveals evidence for the 
existence of a true resistance change in a magnetic field in bismuth 
amalgams, a 1°% amalgam showing a resistance increase of 0-0001% 
in a field of 4000 gauss. The similar change in molten bismuth 
(Berndt, Ann. Physik, 1907, [iv], 23, 805) is estimated as approx- 
imately 0-002°% at 420° for a field of 3000 gauss. In other cases, 
the hydrodynamical effect certainly predominates, and, in most 
cases, a true change, if present at all, is negligible. ‘The variation 
of the resistance change with the current traversing the liquid 
metal conductor, which has been observed in some cases, is explained 
by supposing that the motion of the liquid in these instances is 


turbulent. The further theoretical consequences of this supposition 


are substantiated by the experiments of Jones (cf. following 
abstract), from which it is shown that in the turbulent motion of 
liquids in an enclosed space, due to the action of external volume 
forces, the average stream-lines maintain a constant shape as these 
forces are varied proportionately at all points. In this respect 
the average stream-lines of turbulent motion resemble the stream- 
lines in steady motion. The resistance to the motion is in all cases 
proportional to (velocity)!”°, which is in agreement with the law 
of resistance in turbulent motion obtained by Osborne Reynolds 
for the flow of water through straight pipes. | F. G. T. 


Electrical Resistance of Mercury in tic Fields. 
T. J. Jonzs (Phil. Mag., 1925, [vi], 50, 46—60).—In a column of 
mercury of about 5 cm. diameter, to which a magnetic field varying 
between 2 and 10 kilo.-gauss is applied perpendicular to the direc- 
tion of the current, the magneto-resistance change for currents 
between 0-5 and 5 amp. is given by 5RocH158q/i944!, where 
H, d, i, and 6 are respectively the field, the diameter of the column, 
the current in the column, and the distance apart of the poles of 
the magnet. It was found that the change of resistance is indepen- 
dent of the field resistance, but depends on the temperature, 
increasing by 12-5% for a rise of 273°. When the magneto- 
resistance change is measured in wide tubes and with comparatively 
large fields and currents, the effect is of a different nature from 
that exhibited by solid metals, with which the resistance change is 
proportional to the resistance in the field and independent of the 
current in the conductor. The theory of Williams (cf. preceding 
abstract) explains all the phenomena observed and gives for the 
resistance change a relation which is in good agreement with that 
obtained in the experiments. ¥. G. T. 


Thermal Variation of Magnetism of Water and of Some 
Paramagnetic Solutions. B. Caprera and A. DuPERIER (J. 
Phys. Radium, 1925, [vi], 6, 121—138).—The Curie-Weiss equation 
x(7’+A)=C for the variation of paramagnetism with temperature 
is valid over a wide range of temperatures (x is the susceptibility, 
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T absolute temperature, A and C are constants characteristic of 
the substance). Langevin’s expression p»>=V3RC (yo is magnetic 
moment, R the gas constant) is in accord with experiment and has 
been justified theoretically by Ehrenfest (Comm. Phys. Labor. 
Leiden, Supp. 446). Weiss ascribes the origin of A to a molecular 
field varying directly as the density of the paramagnetic atoms 
(A., 1915, ii, 737), but Foex (Diss., Strasburg, 1921) has recently 
investigated certain solutions in which A appears, but mutual actions 
of paramagnetic atoms seem unlikely. The authors have measured 
by a couple the attraction in a non-uniform field and have deter- 
mined the variation with temperature of the susceptibility of water 
and of certain solutions. The susceptibility of water between 
20° and 80° is given by —8y/x=[1-67-+-0-0016(t—20°)](t—20°) . 10-4. 
The variation is due to depolymerisation of water molecules, so 
that addition of a diamagnetic salt like magnesium chloride increases 
the effect until 5y/x approaches zero. Solutions of manganese 
chloride, manganese nitrate, and nickel nitrate have been studied 
at various concentrations. The Curie-Weiss law is borne out by 
values of A (Mn, —25; Ni‘,—2), which are approximately indepen- 
dent of the concentration or the nature of the anion. These values 
of A have been used to calculate the number of magnetons of the 
two cations and the results Mn” 28-06+0-08, Ni* 15-96+0-05 are 
in the case of nickel identical with the number 16 already known, 
and in the case of manganese smaller by one than the numberfound 
for solid manganese salts. The constant A is due to a deformation 
of the surface of the paramagnetic atom by the influence of other 
atoms in chemical combination with it. The view that in solutions 
water exerts such a deformation effect is in harmony with the theory 
of Ehrenfest. R. A. M. 


Diamagnetism of Nematic Substances. G. Forx and L. 
Royer (Compt. rend., 1925, 180, 1912—1913).—The magnetisation 
coefficient of p-azoxyanisole in the solid state is independent of 
temperature. At 116°, the nematic phase appears and the mag- 
netisation diminishes abruptly by about 17%, owing to orientation 
of molecules by the magnetic field. The nematic phase (116— 
134°) shows great variations of the magnetisation coefficient with 
temperature; the value approaches the original value as the tem- 
perature increases and remains constant when the liquid phase is 
attained. The curve, magnetisation coefficient-temperature may 
be produced to 95° for the nematic phase and the maximum 
difference observed between two magnetisations in the liquid and 
nematic phases is greater than 18%. Whenever the substance 
solidifies, a different value is observed for the coefficient owing to 
imperfect distribution of the tiny crystals making up the solid. 
Anisaldazine gave similar results. R. A. M. 


Dispersion of Electrical Double Refraction of Some Organic 
Liquids. G. Brecker (Ann. Physik, 1925, [iv], 76, 849—862).— 
The dispersion of the electrical double refraction has been measured 
by Lyon and Wolfram’s method (A., 1921, ii, 6) for the following 
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liquids at 20°: anisole, m-xylene, phenetole, ethylbenzene, acetal, 
ethyl butyrate, toluene, and ethyl ether. The behaviour of the first 
four is represented satisfactorily by the Havelock formula (A., 
1911, ii, 165) Bnd/(n?—1)?=const., where B and n are respectively 
the Kerr constant and the refractive index of the liquid for the 
wave-length 2. The mean values of the Havelock constant for 
these four liquids are Cx 10"=0-596, 0-485, 0-643, and 0-425, 
respectively. The deviations from the above formula are most 
marked with ethyl ether and acetal. Owing to the ambiguous 
behaviour of toluene and ethyl butyrate, the conclusion that the 
Havelock formula does not hold for substances with low optical 
dispersions cannot be confirmed. ¥. G. TF. 


Black Body for Optical Pyrometer Calibration. H. S. 
Roserts (J. Opt. Soc. Amer., 1925, 10, 723—724).—Details are 
given for the construction of a black body for use in the calibration 
of optical pyrometers from the fusion point of a metal. A small 
piece of the metal is heated to fusion at the bottom of a graphite 
or porcelain tube of suitable shape, and the “ matching ” is done 
as the metal is observed to melt. The advantages of the procedure 
are that it gives a direct determination of the temperature of the 
black body and that very little of the standard metal is — 


Latent Heat Determinations. A. W. Smith (J. Opt. Soc. 
Amer., 1925, 10, 711—722).—A summary of the methods proposed 
for determinations of the latent heats of fusion and evaporation. 

S. B. 


Automatic Control of Low Temperatures. T. S. SLicH 
(J. Opt. Soc. Amer., 1925, 10, 691—693).—A short review, with 
references, of the methods used for attaining constant low tem- 
peratures. S. B. 


Thermal Conductivity of Wires and Rods. T. Barratt 
and R. M. Winter (Ann. Physik, 1925, [iv], 77, 1—15).—The 
expression K=H?/pqhV? coth? al gives the conductivity of a wire or 
thin rod, and is simplified to K=H?/pghV? when the length / is 
great (K is the thermal conductivity of the wire, p the circumference 
of the rod, q the cross-sectional area, h the emissivity of the surface, 
V the temperature of the hot end, and «=Vhp/qk. Of these 
quantities, 4 is the most difficult to measure. Accordingly, the 
experimental methods are designed to secure accurate values for 
H (the heat supplied in calories per sec. to the hot end of the wire) 
and V, and the theoretical treatment is designed so that h may be 
eliminated entirely from the calculations. The technique is based 
on earlier work (Proc. Phys. Soc., 1914, 26, 347). Values of K 
are given for platinum, iridium, rhodium, gold, tantalum, molyb- 
denum, various alloys, and for glass, ebonite, graphite, and various 
woods. 

The mathematical treatment includes a solution of the equation 
for the fall of temperature along a rod enabling K to be evaluated 
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from H, V, q, and the temperature at any point along the rod. 
Various cases are discussed and simple formule deduced so that 
the result of the work is to place on a sound theoretical basis the 
experimental methods developed by the authors for the measure- 
ment of K, using very small samples of material. R. A. M. 


Specific Heats. S. Wirsner (Ann. Physik, 1925, [iv], 76, 
802; cf. this vol., ii, 275).—A correction. The refractivities pre- 
viously used were the Gladstone and Dale values; thus w signifies 
the specific refraction and not the specific atomic volume. When 
the Lorenz and Lorentz values are used rd is in the neighbourhood 
of 1:5, instead of 3, as previously given. The elements silver, 
potassium, phosphorus, mercury, and sodium which gave abnormal 
results, now give values of 74/d between 0-87 and 0-68. F. G. T. 


Molecular Heats of Gases at Low Temperatures. F. A. 
Giacomini (Phil. Mag., 1925, [vi], 50, 146—156).—The molecular 
heats at constant volume of ammonia, methane, and hydrogen 
were determined at temperatures down to 83° Abs. by observing 
the pressure increase on heating the gases in a closed vessel by an 
inductive electrical impulse in a small piece of constantin foil 
placed near the centre of the gas-container. The pressure was 
recorded by a sensitive membrane manometer. The determination 
of C, by this principle presupposes a non-uniform temperature 
distribution in the gas. The validity of this type of measurement 
was supported by the direct observation of development and 
evolution of heat clouds in the gas, of the rate of heat evolution 
from, and the temperature attained by, the foil, and by the pressure- 
increase curves for various gases for varying heat changes, and 
under different pressures and temperatures. A theoretical con- 
sideration of the principle assumes the pressure development to 
occur in two idealised stages, an isochoric heating of a small volume 
of the gas round the foil, followed by the adiabatic compression of 
the rest of the gas. From these assumptions the condition for 
obtaining trustworthy results is [RQ/V,C,P)]*<1, where Q, Vo, 
and Py are, respectively, the heat supplied, and the initial volume 
and pressure of the gas. The pressure maxima for carbon dioxide 
were constant over a range of from | to 0-1 atm., the duration of 
the maximum decreasing with decrease of pressure. The molecular 
heats of methane and ammonia sink with falling temperature below 
the value corresponding with rigid molecules, the fall with ammonia 
being especially rapid. C,—6-30 cals. for methane at 83° Abs., 
and =5-:55 cals. for ammonia at 229° Abs. 


Microscopic Study of the «$-Transformation of Natural 
Cristobalite. R. Wem (Compt. rend., 1925, 180, 1949—1951). 
—Cristobalites from different places have been examined. From 
San Cristobal the transformation begins at 180—195° and ends at 
about 205—210°; from Tehema County : 175—210° or 230°; from 
Chaudefour: two regions exist, 175—190° and 217—245°; from 
Blaue Kuppen: 220—230° or 250—255°; from Cottenheim : 
220—230°. Pseudomorphic tridymite-cristobalite crystals from 
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Chaudefour showed a transformation point at 180—200°; tridymite 
from Mt. Egmont shows points between 170—190° and 235—250°. 
R. A. M. 


Heat of Sublimation of Carbon Dioxide. J. W. ANDREws 
(J. Amer. Chem. Soc., 1925, 47, 1597—1602).—Experiments in 
which a definite quantity of carbon dioxide was sublimed by means 
of an electric current, the energy input and the volatilised substance 
being measured, lead to a value for the heat of sublimation of 
6205 cals. There is a difference of 2-64 units between the entropies 
as calculated from thermal and equilibrium data on carbon, oxygen, 
and carbon dioxide, and from the thermal data for carbon dioxide 
itself. The possible sources of error are discussed. J. 8. C. 


Additive Properties of Boiling Points. A. E. vAN ARKEL 
and J. H. DE Borr (Physica, 1924, 4, 392—399 ; cf. this vol., ii, 734). 
—From the general additivity of the b. p., it is found that SVa/%b, 
representing the cohesion pressure at the b. p. (a and 6 being the 
van der Waals’ constants) has a constant value for all tetra-halogen 
derivatives of methane. The results lead to an atomic volume for 
hydrogen of 9-20°, less than that of fluorine. For compounds 
containing hydrogen, the external action of the central atom is not 
entirely screened, and van Laar’s rules no longer apply. Also, 
when the size of the central atom is increased, individual differences 
in the screening efficiency of the halogens appear, leading to the 
existence of co-ordination complexes, e.g., K,SiF, and K,SnCl,. 

CHEMICAL ABSTRACTS. 


Influence of Hydrogen and Substituted Halogens on the 
Properties of Organic Compounds, especially on their Boil- 
ing Points. A. E. van ARKEL and J. H. DE Boer (Rec. trav. 
chim., 1925, 44, 675—692)—In each group of organic compounds, 
for each halogen the value of V/« per halogen atom is proportional 
to the volume, « being the constant in van der Waals’ equation of 
state. The values of x are different in different groups, and are 
smaller the greater the number of other atoms in proximity to 
the halogen atom. In the paraffin series, the central atom is sur- 
rounded by halogen and hydrogen atoms, and exerts no influence 
beyond these, but in the ethylene, benzene, and silicon series this 


is not so. As the surrounding of the central atom by other atoms . 


will obviously be more perfect the greater the volume of the latter, 
it follows that the ethylene and chloroethylene compounds readily 
form additive compounds, whilst ethylene tetraiodide is formed 
from carbon tetraiodide by removal of iodine, and compounds 
such as silicon tetrabromide show no tendency to complex formation. 
It is shown that fluorine falls into line with the other halogens. 
Hydrogen, however, has a variable value of Va. It is smallest 
in the hydrocarbons, and is greater the more halogens there are 
attached with hydrogen to a carbon atom. The introduction of 
halogens into other carbon groups also exerts an influence (although 


smaller) on the value of \/« for hydrogen. L. L. B. 
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Variation with Pressure of the Boiling Points of Naphtha- 
lene, Benzophenone, and Anthracene. J. L. Finck and R. M. 
WirHetm (J. Amer. Chem. Soc., 1925, 47, 1577—1582).—The 
variation with pressure of the b. p. of naphthalene, benzo- 
phenone, and anthracene has been investigated over the range of 
pressure 700—800 mm. of mercury, the data for the first two sub- 
stances being intended for use in thermometry. Two purified 
samples of anthracene differed in their normal b. p. by about 
05°. The experimental data are satisfactorily represented 
by the equation t,=t,¢)+A(t,+273-1) log (p/760), in which ¢, 
represents the temperature corresponding with pressure p (mm. of 
mercury), t7g 9 the normal b. p., and A a constant characteristic 
of the substance. The following are the respective values of t, 
and A: naphthalene 217-95° and 0-2075, benzophenone 305-84° 
and 0-194, anthracene 340-36°, 339-87°, and 0-201. ae & 


Melting Point of Carbon. H. ALTERTHUM, W. FEHSE, and 
M. Prrant (Z. Elektrochem., 1925, 31, 313—316).—The authors have 
applied their method for the determination of the m. p. of 
difficultly fusible metals (cf. Pirani and Alterthum, A., 1923, 
ii, 125) to the determination of the m. p. of graphite. The 
graphite, in the form of a rod 140 mm. long and 37 mm. diameter, 
broadened at each end and with a hole (18 mm. deep and 3 mm. 
diameter) bored at an angle to the axis of the rod, is surrounded 
by a water-cooled jacket through which hydrogen at 800 mm. 
pressure is passed, and is heated by an alternating current (8000 
amp. and 9 volts). The m. p. is 3760° Abs.+65°, a value in good 
agreement with other determinations. J. W. B. 


Temperature Scale and M. p. of Molybdenum. A. G. 
Wortuine (Physical Rev., 1925, [ii], 25, 846—857)—Values are 
tabulated and plotted for the spectral emissivities of molybdenum 
as a function of temperature from 300° Abs. to 2800° Abs., and the 
relations between true, brightness, and colour temperatures 
examined. Molybdenum has m. p. 2895+10° Abs. A. A. E. 


Cryoscopy of Diphenyl Ether. J. T. Duranp and E. Rovet 
(Bull. Soc. chim., 1925, [iv], 37, 697—-700).—Discrepancies observed 
in the m. p. of samples of diphenyl ether obtained by Sabatier and 
Mailhe’s method (A., 1910, i, 669) are due to the relatively high 
cryoscopic constant (80) of this substance, which renders its m. p. 
much more sensitive to traces of impurities. The purest diphenyl 
ether obtainable has m. p. 26-9° in the cryoscope, and experiments 
with cyclohexane, benzene, toluene, and naphthalene give the values 
78-8, 79-8, 79-7, and 80-0, respectively, for the cryoscopic constant. 
Naphthalene gives the most constant results, cyclohexane the most 
erratic. From these results, the latent heat of fusion is calculated 
to be 22-65 cals. R. B. 


Constitution of Aromatic Substances and their Physical 
and Chemical Properties. II. Melting Points of Benzene 
Derivatives. I. A. Pastak (J. Chim. Phys., 1925, 22, 264—279; 
cf. this vol., i, 531).—A review of the m. p. of polysubstituted benzene 
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compounds containing two different groups, R and r, of which 
R occurs once only, and r once or more times. Substituent groups 
are divided into two main classes: (1) basic groups including 
H, CHs, (Cl), (Br), OH, NH, . . ., and, (2), acidic groups including 
H, CO,H, NO,. . .. The fundamental principle is that in di- 
substituted compounds, C,H,Rr, if R and r belong to the same 
class (see above), the normal position possessing the lowest m. p. 
is the meta, and the m. p. are in the order para>ortho> 
meta. If, however, R and r belong to different classes, the normal 
positions are the ortho and para, and the m. p. order is para > meta> 
ortho, the para position always having an abnormally high value. 
Polysubstituted compounds can be divided into two classes: 
(1) “‘ Alphabetical isomerides,’ for which no simple rules exist 
for m. p., and in which the different r groups are in the ortho 
or para positions relative to one another; and (2) the “ ompa” 
isomerides, in which the r groups are relatively in the meta position. 
In the “ ompa ”’ isomerides, two r groups in the meta position to one 
another resemble one group in the position midway between the 
two. Thus the isomeride of the compound C,H,Rr, with the 
r groups in the 1:3 positions resembles the compound C,H,Rr’ 
with the r’ in the meta position, and in this way polysubstituted 
compounds can be reduced so as to correspond with the disubstituted 
compounds for which the fundamental principle (above) ey 
W. H.-R. 


The Group of Volatile Hydrides. F. Panetn and E. Rasino- 
vitscu (Ber., 1925, 58, [B), 1138—1163).—The hydrides are classi- 
fied as volatile hydrides (e.g., HCl), salt-like hydrides (e.g., LiH), 
and metal-like hydrides (e.g., CuH); the first group is mainly 
considered in the present communication. Simple volatile hydrides 
containing only one atom of the central element in the molecule 
are formed by elements occurring in one to four places before a rare 
gas in the periodic system. Many of these elements form also 
more complex hydrides which generally resemble closely the simpler 
compounds, so that they are readily considered in a somewhat 
broader group. 

[With W. Haxen.}—Older determinations of the b. p. and m. p. 
of germanium hydride have given values which are widely divergent 
from those predicted from its association with the tetrahydrides 
of carbon, silicon, and tin. Pure germanium hydride is conveniently 
prepared by the electrolysis of a solution of germanium dioxide in 
sulphuric acid between lead electrodes, condensation of the gaseous 
products by liquid air, and fractionation of the condensate in Stock’s 
vacuum apparatus; it has b. p. —88-5°, m. p. —164-5°, mol. heat 
of evaporation 3-65 kg.-cal. The value for the b. p. is in good 
agreement with that found recently by Schenk and Imker (this vol., 
ii, 279; cf. A., 1922, ii, 855), with whose views on the instability 
of the hydride in the presence of mercury the authors do not concur. 
It is shown that the m. p. and b. p. of the hydrides rise with increase 
in the number of the period in all groups of the periodic system and 
that the rise is linear to a first approximation. All the graphs 
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are parallel to the graphs of the m. p. and b. p. of the rare gases 
placed at the end of the periods. A distinct departure from the 
linear nature is caused by neon; among hydrides of the correspond- 
ing period methane alone is suitable for comparison, since ammonia, 
water, and hydrogen fluoride are markedly associated. Between 
the constants of methane and monosilane, however, the same 
discrepancy is noticed as between those of neon and argon, whilst, 
also, a similar discrepancy is observed in the b. p. of the halogens. 
An exceptional position is taken also by radium emanation, the 
m. p. of which appears to require redetermination. In every 
period the hydrides of the fourth group resemble the rare gases 
most closely in volatility; the mono-, tri-, and di-hydrides are 
increasingly less volatile in the given order. It follows therefore 
that the constants of the hydrides can be deduced from the position 
of the central element in the periodic system whereby the b. p. of 
the hydrides of lead, bismuth, and polonium are calculated to be 
—13°, +22°, and +37°, respectively. The exceptional positions 
occupied by the hydrides of fluorine, oxygen, and nitrogen may be 
attributed to the established association of hydrogen fluoride and 
water, but this has not been placed beyond doubt for ammonia; 
in general, the adequacy of molecular association as an explanation 
of abnormal b. p. is open to question. Graphic representation of 
the heats of evaporation (at the b. p.) of the hydrides gives a picture 
similar to that derived when the b. p. is used, but in which the 
irregular exceptions are rather more sharply defined. In addition 
to the hydrides of fluorine, oxygen, and nitrogen, hydrogen chloride 
and sulphide give high values. The tendency towards associ- 
ation among volatile hydrides diminishes towards the left and 
downwards from fluorine, so that in the first period it extends to 
the third member, NH, whereas in the second only to the second 
member, SH,. With m. p., the same departures from linearity 
are in general observed as with the b. p., but the ‘‘ abnormally 
high” m. p. of methane and hydrogen iodide shows the anomaly to 
extend to the fourth member. The remaining constants of the 
volatile hydrides are not generally known with sufficient exactitude 
to permit accurate comparison, but the graphs for the molecular 
volume at the b. p. and for refractive index are generally similar 
to those just discussed. The thermostability decreases as the 
periodic number increases, the maximum instability being exhibited 
in the sixth group of the periodic system. In general, the volatile 
hydrides behave as a homogeneous family. As far as their properties 
can be numerically expressed, the data vary very regularly within 
the separate periods and groups of the natural system. Their 
physical constants present unmistakable similarity to those of the 
rare gases. 

Comparison shows that those elements which form volatile 
hydrides give also volatile or readily melted halogen or alkyl com- 
pounds, provided that the central element functions with the same 
valency. The alkyl derivatives appear to fall into the same two 
classes as the hydrides, since the alkali alkyls are solids at the 


atmospheric temperature, whereas those of the elements which 
27* 
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yield volatile hydrides are liquids and volatilise readily. The 
power of yielding volatile alkyls is more widely distributed in the 
periodic system, extending as far as zinc and mercury. The same 
parallelism between conductivity and volatility is encountered 


among hydrides, halides, and alkyls, volatility and poor conductivity. 


occurring simultaneously. In every period, the hydrides and 
halides of the fourth group have the lowest m. p. and b. p., whereas 
those of the sixth group have the highest constants. The m. p. 
and b. p. of the compounds of a given element with hydrogen, 
chlorine, bromine, and iodine vary parallel to the constants of the 
free halogens with which hydrogen must be reckoned in this con- 
nexion. According to their physical constants, the volatile hydrides 
must be regarded as the lightest of the volatile halides. 
Physically the hydrides resemble closely the rare gases, and their 
physical properties are most clearly expressed by considering their 
molecules to have the hydrogen nuclei “ buried’ and to present 
a “‘rare-gas”’ surface. The possibility of assigning a similar 
molecular structure to the volatile halides is considered. It is 
obvious that the volatile hydrides and halides in the right groups 
of the periodic system belong to the same structural type and that 
in the left groups the salt-like hydrides are in all respects com- 
parable with the typical salts. H. W. 


Atomic Volume of Manganese. A. N. CAMPBELL (J. Chem. 
Soc., 1925, 127, 1487).—The curve of atomic volumes shows in the 
neighbourhood of manganese two minima, one at manganese and 
the other at cobalt. With the new value of the density of man- 
ganese (Campbell, T., 1923, 123, 2323), the two minima persist, 
but the first minimum is shifted from manganese to oS 


Density-changes of Tungsten with Working. W. Gziss 
and J. A. M. van Liempr (Ann. Physik, 1925, [iv], 77, 105—108; 
cf. B., 1925, 361).—Cold working of tungsten leads to a limiti 
value of 19-35 for the density. This agrees with the value dedu 
from X-ray measurements, so that there is no evidence of com- 
pression of the space lattice by hammering or rolling. R. A. M. 


ansion of Water while Freezing. A. P. Lauriz (Trans. 
Faraday Soc., 1925, 20, 509—510).—On the assumption that the 
tetrahedral structure of ice is formed from liquid triangular molecules 
of trihydrol, the triangles meeting at the centre of the tetrahedron, 
the increase in volume on crystallisation is calculated. The dimen- 
sions of the molecules of trihydrol are determined from the atomic 
diameters of oxygen and hydrogen in the solid state. The calculated 
specific gravity for ice is 0-918, the experimental value ny ' ki 


Trouton’s Rule as a Criterion of Association. C. WAGNER 
(Z. Electrochem., 1925, 31, 308—309).—A mathematical paper in 
which it is shown that by integrating the Clausius-Clapeyron 
equation and combining the result with the Nernst formula the 
value of the Trouton coefficient (4/7) is approximately 28 for 
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liquids in which bimolecular association occurs. This value may 
therefore be employed as a criterion for such association. The 
cases of water, and ethyl and propyl alcohols (4/7 26-0, 27-1, and 
26-9, respectively) are cited as examples. J. W. B. 


Surface Tension of Water, Benzene, Methyl Alcohol, and 
Ethyl Alcohol. B. Aut (Proc. Indian Assoc. Cult. Sci., 1925, 9, 155— 
178).—The capillary tube method of measuring surface tension is 
modified by determining, instead of the rise of liquid in the capillary, 
the pressure which must be applied to the surface of the meniscus 
in order to depress it to the level of the horizontal surface of the 
liquid outside the tube, or to an arbitrary mark at a known distance 
below the free surface of the liquid. The pressure was measured 
by a sensitive differential manometer. The values of the surface 
tension of the above four liquids at 29-5° were, respectively, 71-32, 
28-10, 23-30, 21:32 dynes/em. The advantages of the method are 
discussed, and the average error in measurement is estimated as 
part in 9000 parts. ¥. G. 


Compressibilities of Some Organic Liquids. J. HEBEISEN 
(Ann. Physik, 1925, [iv], 77, 206—224).—Réntgen’s measurements 
(ibid., 1888, 33, 644) for the absolute compressibility of water are 
taken as standards and the compressibilities of various organic 
liquids have been determined relative to that of water by a differ- 
ential method. The technique has been described by Schmidt 
(tbid., 1925, '76, 571). The variation of compressibility with tem- 
ange is given by x. 10®=a+bt-+-ci* (a, b, and ¢ are constants). 

e true compressibilities (x x 10°), mean error (e°%), temperature 
coefficient dx/dt .10®, and density d for the following liquids at 
temperatures ¢° are as follows : 


2.10%. dx /dt . 10°. dy. 

Paraldehyde ............ 82-144 2-30 +1-051 0-9988 12-13 
60-416 1-01 +0°365 0-9956 11-87 
Benzyl alcohol ......... 46-429 1-38 +0:13 1-0486 17°85 
Ethyl benzene ......... 82-364 0-99 +0-443 0-8721 17-89 
49-914 0-079 +0-154 1-0359 17-78 
44-714 2-23 +0-104 1-0236 17-95 
Acetone Seacmmnedemhasbnes 121-182 1-05 +0-540 0-7961 18-32 
Nitromethane ......... 69-440 1-90 0-327 1-1398 18-36 

R. A. M. 


Thermal Separation in Gaseous Mixtures. G. A. ELLIoTT 
and I. Massow (Proc. Roy. Soc., 1925, A, 108, 378—385).—If a 
gaseous mixture is kept in two communicating vessels maintained 
at different temperatures, the composition of the mixture will 
differ in the two vessels, owing to thermal separation. The amount 
of the separation with one vessel at 0° and the other at 500° has 
been measured for the gases hydrogen, helium, and carbon dioxide, 
taken in pairs. It was found that in each case the constituent of 
higher molecular weight becomes more concentrated in the colder 
part of the mixture. The greatest differences in composition 


observed exceed 10% in hydrogen-carbon dioxide mixtures, 12% 
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in helium-—carbon dioxide mixtures, and approach 4% in helium- 
hydrogen mixtures. For each pair of gases there is an ‘‘ optimum ” 
mixture for which the separation is a maximum. The separations 
attained are about 0-7 of those predicted by Chapman for molecules 
behaving as rigid elastic spheres, and are higher than those previously 
recorded by Ibbs. 8. B. 


Physical Properties of Binary Liquid Mixtures in the 
Region of the Critical Miscibility Point. N. Prrraxis (J. 
Chim. Physique, 1925, 22, 280—310; cf. Gay and Perrakis, this 
vol., ii, 669).—The results previously obtained (Gay and Perrakis, 
loc. cit.) for binary liquid mixtures near the critical point are tested 
by reference to new and older data. At constant temperature, the 
vapour tension of binary mixtures is independent of composition 
over the whole interval of non-miscibility. The freezing-point 
curves for binary mixtures of ethyl alcohol with phenol, o-cresol, 
and phenyl oxide have been determined, and also those of mixtures 
of benzene with methyl, ethyl, isopropyl, and n-butyl alcohols. 
If two liquid layers are formed, the freezing point remains constant 
over a range of concentrations, and if the freezing-point curve only 
falls slightly with change of concentration—as in the mixtures of 
benzene with alcohols, or of ethyl alcohol with phenyl oxide—it is 
an indication that the region of non-miscibility is being approached 
even although two liquid phases are not actually formed. In the 
mixtures of ethyl alcohol with phenol or o-cresol, the freezing- 
point curve falls very sharply, indicating good miscibility. In these 
cases, the liquid becomes highly viscous and tends to vitrify without 
crystallisation; theory shows that this abnormal increase in 
viscosity is characteristic of mixtures far removed from the zone 
of non-miscibility. Existing data confirm the deduction that, in 
the neighbourhood of and below the critical point, the surface tensions 
of each of the two liquid phases, in mutual equilibrium with air, are 
themselves equal. 

Properties not common to the two liquid phases, such as specific 
heat, heat of mixing, and volume changes on mixing, are not 
independent of concentration over the region of non-miscibility, 
but vary directly with the concentration over this region. If the 
graph connecting these properties with concentration shows an 
approximately linear portion, it may be concluded that the region 
of non-miscibility is being approached. This is confirmed by new 
measurements of these properties for the above-mentioned systems, 
and the effect of the addition of water to mixtures of benzene with 
alcohols is also studied. W. H.-R. 


Physical Chemical Properties of Mixtures of Ethyl and 
isoPropyl Alcohols. G.S. Parxs and K. K. Kewxey (J. Physical 
Chem., 1925, 29, 727—732; cf. A., 1924, i, 930).—When ethyl] and 
isopropyl! alcohols are mixed there is an evolution of heat, which is 
never more than 13 cals. per mol., but is about 2} times as great as 
the heat effect of mixing ethyl and propyl alcohols. The volume 
shrinkage is only 0-01°, and the vapour pressures and refractive 
indices agree closely with those calculated for perfect solutions. 
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Kendall’s cube root equation for the viscosity of mixtures gives 
results which are, on an average, 0-4% too high, whilst the logarith- 
mic equation gives values 0-9% too low. A. G. 


Certain Physico-chemical Properties of Mixtures of Water 
and Acetone. C. Sanponnini (Atti R. Accad. Lincei, 1925, 
[vi], 4, 448—453).—The results of measurements for water—acetone 
mixtures of the specific heats at 14—20°, the heats of mixing at 
15°, and the specific gravities, viscosities, and surface tensions at 
25° render probable the existence of molecular complexes of water 
and acetone, although the maxima of viscosity and heat of mixing 
do not correspond with any stoicheiometric relation between the 
constituents. 


Specific Heats of Binary Mixtures. J. W. Wriiams and F. 
DanreEts (J. Amer. Chem. Soc., 1925, 47, 1490—1503).—The vari- 
ation of the specific heat with changes in composition of the binary 
liquid mixtures benzene-toluene, chloroform-—carbon tetrachloride, 
chlorobenzene—bromobenzene, benzene—carbon tetrachloride, and 
chloroform-acetone has been investigated over the temperature 
range 20—60°. The first four pairs form solutions which are almost 
ideal. The partial molal heat capacities of the components have 
been calculated. The experimental data are critically discussed 
and the questions of ‘‘ deassociation’’ and compound formation 
considered. The variations of the specific heats at constant pressure, 
C,, with temperature, of acetone, bromobenzene, and chlorobenzene 
are represented by the equations: C,—0-5042+0-00030t+-0-0,19¢?, 
and 
respectively, where ¢ is the temperature. J. 8. C. 


Molecular Contraction in Solution. J. N. Raxsuwit (Z. 
Electrochem., 1925, 34, 320—323; cf. this vol., ii, 288).—Further 
measurements of the change in volume which occurs when various 
substances are dissolved in water and other solvents are made, the 
results of which are in agreement with the theory that association 
between solute and solvent occurs on dissolution and varies with 
dilution. J. W. B. 


Viscosity of Solutions. N. pr Kotossowsky (Bull. Soc. 
chim. Belg., 1925, 34, 190—201).—A formula representing the 
specific heats of dilute solutions, based on kinetic considerations 
and particularly taking into account the work necessary to overcome 
the viscosity of the medium with rise of temperature, is given and 
tested by the determination of the viscosities of sodium chloride, 
trichloroacetic acid, oxalic acid, sodium carbonate, and lead acetate 
solutions. The specific heats of these solutions calculated from the 
formula are in every case in good agreement with the experimental 
values. J. W. B. 


Molecular Compounds of the Phenols. V. Vapour Pres- 
sure Curves. G. WEISSENBERGER and F. ScuustEeR (Monatsh., 
1924, 45, 437—448; cf. this vol., i, 538)—-Where an equimolecular 
complex has been inferred from the position of maximum deviation 
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of the vapour pressure—composition curve of mixtures of two sub- 
stances, it is shown that the vapour pressure, at a concentration ¢ 
of one component should be given by Pe/(c+1)+Pke/(c+1)?, 
where & is a constant. If the complex formed is of the type 
1 mol.:2 mols. the second term of the expression becomes 
Pkc}(c+-1)°. These formule are in satisfactory agreement with the 
observed figures for mixtures of cyclohexanol, o-, m-, and p-cresols, 
2-, 3-, and 4-methylcyclohexanol with benzene, of cyclohexanol with 
ethyl acetate, and of o-, m-, and p-cresols with ethyl alcohol. But 
with mixtures of o-, m-, and p-cresols with acetone or ethyl ether, 
respectively, second order differences are found, which are repre- 
sented with satisfactory accuracy by the addition of a further term 
k,Pc?/(c+-1)° to the above expression, and are interpreted as due to 
the formation of the two complexes 2 mol. : 1 mol. and 1 mol. : 1 mol. 
A similar second order deviation occurring in the case of mixtures 
of cyclohexanol with acetone and methyl alcohol, respectively, is 
attributed to association in one of the components. The values 
obtained for the system cyclohexanol-chloroform are too complex 
for interpretation. G. M. B. 


Molecular Compounds of the Phenols. VI. Behaviour of 
the Naphthols, the ar-Tetrahydronaphthols, and Related 
Substances. G. WEISSENBERGER, F. Scnuster, and N. Mayer 
(Monatsh., 1924, 45, 449—455).—Measurements are recorded of the 
vapour pressure at 18° of solutions of various concentrations of 
«-naphthol in methyl alcohol, 8-naphthol in acetone, ar-tetrahydro- 
8-naphthol in ethyl alcohol and in acetone, tetrahydronaphthalene 
in ethyl! alcohol, acetone, ether, benzene, n-hexane, and chloroform, 
cyclohexanone in ethyl alcohol, acetone, benzene, and chloroform, 
and of anethole in ethyl alcohol and chloroform, respectively, 
the figures being compared in each case with those calculated 
from the van’t Hoff relation. The depression of vapour pressure 
caused by §-naphthol is less than that found with phenol, but 
the tetrahydro derivative gives depressions of the same order as 
phenol. In the solutions of tetrahydronaphthalene, the observed 
vapour pressures are higher than the calculated values in all cases 
with the exception of the solutions in chloroform, where experiment 
gives a lower value. cycloHexanone causes a depression of vapour 
pressure only in the solutions in chloroform where complex form- 
ation occurs, probably through the oxygen atom of the keto group 
just as it occurs through the oxygen atom of the phenols. Anethole, 
again, gives a depression of vapour pressure with chloroform only. 

Surface tension and viscosity measurements are also recorded 
for these mixtures. G. M. B. 


Boiling Points of Mixtures of Water, Benzene, and Ethyl 
Alcohol under a Pressure of 760 Mm. of Mercury. J. Bar- 
BAUDY (Compt. rend., 1925, 180, 1924—1926).—Young (T., 1902, 
81, 707) found a constant mixture boiling at 64-85° containing 
18-5% alcohol, 74-1% benzene, and 7-4% water, and indicated the 
possibility of dehydrating alcohol by distillation in the presence 
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760mm. The critical point 39% alcohol, 42% benzene is ill-defined. 
The lowest b. p. is confirmed as 64-8—64-9°, at which temperature 
the distillate separates into two layers. 


% % of layer 
Alcohol. Benzene. Water. in distillate. 
Upper layer ............ 65 16-3 81 2-7 90-6 
Lower layer ............ 65 39-6 5-9 54-5 9-4 
On cooling, the lower layer increases in amount and in alcohol 
content at the expense of the upper layer. R. A. M. 


Vapour Pressure of Aqueous Solutions of Nitric Acid. 
G. B. Taytor (Ind. Eng. Chem., 1925, 17, 633—635).—Previous 
data on the partial pressures of water and nitric acid vapours over 
solutions of nitric acid have been correlated by plotting log p 
against 1/7’. ‘The best lines were drawn through the experimental 
values and the results are tabulated for 20—100°, nitric acid and 
for temperatures of 0—125°. M. B. D. 


Vapour Pressures of Glycerol-Water and Glycerol-Water-— 
Sodium Chloride Solutions. A. R. Carr, R. E. TownseEnp, 
and W. L. Baparr (/nd. Eng. Chem., 1925, 17, 643—646).—The 
vapour pressures of glycerol—-water mixtures containing 10—96°, 
of glycerol have been measured between 60° and 160°. Measure- 
ments were also made for similar mixtures when saturated with 
sodium chloride. M. B. D. 


Some Physical Properties of Silicate Glasses and their 
Possible Bearing on the History of Igneous Rocks. W. E. S. 
TuRNER (Trans. Faraday Soc., 1925, 20, 481—488).—A discussion 
of the density, thermal expansion, compressibility, viscosity, and 
the wexthering of silicate glasses, and of the solubility of gases in 
the molten and hardened glass. Water is regarded as the chief 
cause of the weathering or corrosion of glass and figures are given 
showing that a rough proportionality exists between moisture 
absorption and corrosion. The corrosion increases with decrease 
of silica concentration and with increase of alkali oxide concen- 
tration. F. G. 8. 


Solid Solutions of Water and Oxygen. N. 8S. Kurnakov 
(Ann. Inst. Anal. Physico-Chim. Leningrad, 1924, 2, 482).—Striking 
examples of series of compounds of continuously-changing com- 
position are the iron compounds such as micas, tourmalines, phos- 
phates, and borates. With such compounds, the gradual absorption 
of oxygen and the conversion of ferrous into ferric oxide do not 
affect the homogeneity of the crystals but result in continuous 
variation in the colour and optical properties. The mineral vivianite, 
consisting of a hydrated ferrous phosphate, may also be produced 
synthetically, and in the first stages of its formation is composed 
of almost colourless crystals, which retain their form and uniformity, 
but gradually become blue as absorption of oxygen proceeds. The 
proportion of water in vivianite crystals may also change con- 
tinuously, owing to the formation of solid solutions of the mineral 
with water. 
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Dilatometric Anomaly of «-Solid Solutions of Copper and 
Aluminium. P. CHEvENARD (Compt. rend., 1925, 180, 1927— 
1929).—The dilatation curves of aluminium bronzes show a dis. 
continuity at 265° (heating) and 250° (cooling) which is not due to 
phase changes. The temperature at which the anomaly occurs 
is independent of aluminium content, but the amplitude of the 
discontinuity reaches a maximum at 9-3% aluminium. This agrees 
with Stockdale’s value 9-8°% for the limit of «-solid solutions, 
The anomaly decreases on further increase in aluminium content 
and disappears at 16° when y-solid solutions appear. R. A. M. 


Inner Crystalline Structure of Ferrite and Cementite in 
Pearlite. N. T. Brtatew (Proc. Roy. Soc., A, 1925, 108, 295— 
306).—The inner crystalline structure of ferrite and cementite in 
pearlite has been studied by examining sections under a magni- 
fication of 4000 diameters. The cementite lamelle are petal-like 
in shape and curvature, but the edge is composed of rectangular 
steps. The ferrite lamelle appear to be composed of a multitude 
of small cubes of uniform size and suitably oriented. The pro- 
duction of these peculiarities is attributed to the stresses imposed 
on the lamelle during the change of the iron from the face-centred 
to the cube-centred lattice. S. B. 


Voiumetric Measurement of the Mutual Solubility of 
Liquids. Mutual Solubility of the Systems Ethyl Ether- 
Water and isoAmyl Alcohol-Water. I. A. KaBLuxKov and 
V. T. Matiscueva (J. Amer. Chem. Soc., 1925, 47, 1553—1561; 
ef. Hill, A., 1923, ii, 467)—A method for the measurement of the 
mutual solubilities of liquid pairs is described, in which the quantity 
of each liquid and the volumes at equilibrium are measured. In 
cases of low solubility, e.g., water in ether, the volumetric method 
fails to give accurate results due to the error in reading the volumes 
of the layers in the measuring tubes. The mutual solubilities of 
ether and water and of isoamyl] alcohol and water were determined 
between 10° and 30°. Methods of increasing the accuracy of the 
determinations are discussed. The untrustworthiness of the 
refractometric method of solubility determination is 

J. 8. C. 


The Solubility of Sulphur Dioxide in Water and in Aqueous 
Solutions of Potassium Chloride and Sodium Sulphate. 
J. C. Hupson (J. Chem. Soc., 1925, 427, 1832—1347).—The solu- 
bility of sulphur dioxide has been determined in water (cf. Schon- 
feld, Annalen, 1855, 95, 1; Sims, J. Chem. Soc., 1862, 14, 1; Lindner, 
A., 1912, ii, 825; Smith and Parkhurst, A., 1922, ii, 398) and in 
aqueous potassium chloride containing up to 30 g. of salt per 100 g. 
of water between 10° and 90°, and also, between 20° and 50°, in 
aqueous sodium sulphate containing up to 20 g. of salt per 100 g. 
of water. The solubility in aqueous potassium chloride increases 
linearly with the salt concentration. The curves for sulphur 
dioxide in sodium sulphate solutions exhibit distinct maxima. 
The increase of the solubility in salt solutions is probably due to 
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combination between the salt and the gas (cf. Péchard, A., 1900, 
ii, 398; Fox, A., 1902, ii, 645), whilst a decrease of the solubility 
is due to hydration of the salt. An improved method of iodometric 
titration of sulphur dioxide is described. F.G.S. 


Miscibility of Mixtures of Water, Ethyl Alcohol, and iso- 
Butyl Alcohol. P. Brun (Compt. rend., 1925, 180, 1745— 
1747).—Mixtures of isobutyl alcohol and water containing less 
than 8% or more than 83% of the alcohol are not miscible at any 
temperature. When the percentage of isobutyl alcohol is 12—83%, 
the mixtures become homogeneous by use of temperature. From 
8—12% the mixtures are homogeneous at the ordinary temperature, 
separate into layers by heating and on further heating again become 
miscible. The critical point is at 123-5° and 37-5%. The te 
system water—ethyl alcohol-isobutyl alcohol is characterised at 0° 
by a critical mixture of the composition : 31-6°% isobutyl alcohol, 
15-7% ethyl alcohol, 52-7% water. For n-butyl alcohol, the 
corresponding figures are 23%, 16%, and 61%. R. A. M. 


Solubility of Sucrose. P. Monpain-Monvat (Compt. 
rend., 1925, 181, 37—40; cf. A., 1923, ii, 131, 295; this vol., 
ii, 654).—The values of the limiting heat of solution, L, as 
determined by the direct and indirect methods are —1-84 and 
—1-76 Cal., respectively. The value of the coefficient ¢ as obtained 
from vapour pressure measurements is 1-79. The solubility in 
water has been determined over the temperature range 0-9—30-5°, 
the solubilities at the two extremes being, respectively, 180-5 g. 
and 218-0 g. per 100 g. of water. The value of ZL as calculated 
from the solubility equation, 500/dT'/T*+-ide/C=0, is —1-77 Cal. 
at 18°. The eutectic mixture contains 166 g. of sucrose per 
100 g. of water, the eutectic temperature being —13-9°. J.8.C. 


Solubility of Bi-bivalent Salts in Solutions containing a 
Common Ion. O. J. WALKER (J. Chem. Soc., 1925, 127, 61).— 
The solubilities of the succinates and malonates of calcium, stron- 
tium, and magnesium have been determined in water and in solu- 
tions containing a common ion at 25°. The solubilities in the 
mixed solutions are always greater than those calculated from the 
solubility product. They are, however, in qualitative agreement 
with the theories of Debye and Hiickel and of Noyes, and mag- 
nesium oxalate shows a fairly satisfactory quantitative i 


Solubility of Oxygen in Silver. N. Parravano and G. 
Marquorti (Atti R. Accad. Lincei, 1925, [vi], 1, 417—423).—The 
absorption of oxygen by silver depends in marked degree on the 
time of contact, so that the m. p. of silver determined in the ordinary 
way in air or oxygen cannot have a constant value. When the 
contact between oxygen and silver is prolonged, both at 875° and 
at 1050° constant values are obtained for the ratio between the 
concentration of the oxygen in the metal and the square root of the 
pressure of the gas, the oxygen dissolving even in the solid metal 
in the monatomic form. The view that the velocity of absorption 
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of the oxygen is a function of the velocity with which the gas 

diffuses into the interior of the metal is supported by the fact that 

the velocity of absorption increases with the surface of contact. 
T. H. P. 


Molecular Condition of Phenol in Benzene Solution. J.C. 
Pamir and C. H. D. CrarKk (J. Chem. Soc., 1925, 127, 1274~ 
1277).—The distribution of phenol between benzene and water 
(cf. Rothmund and Wilsmore, A., 1902, ii, 447; Philip and Bramley, 
A., 1915, ii, 236) has been measured over the range 0-438—112:7 g. 
phenol per litre of the benzene phase. The distribution ratio 
(=Cw/Cpz, where C;, and (', represent the g. phenol per litre of the 
aqueous layer and the benzene layer, respectively) is constant up 
to C,=2-8 and then departs from constancy at higher concentrations. 
Since the molecular weight of phenol in water is approximately 
normal, the condition of phenol in benzene corresponds with simple 
C,H,*OH molecules so long as the distribution ratio is constant. 
The contradictory results obtained by the freezing-point method 
(Auwers, A., 1893, ii, 133) are due to the separation of a solid 
solution of phenol in benzene (Garelli, A., 1897, i, 26). It is prob- 
able that in a concentrated solution of phenol in benzene triple 
molecules as well as double molecules exist (cf. Herz and Fischer, 
A., 1905, ii, 304). F. G.8. 


Adsorption of Polonium by Various Substances and its 
Reversibility. J. H. BRENNEN (Ann. Chim., 1925, [x], 3, 390— 
418).—Polonium is adsorbed reversibly by silver and ferric hydr- 
oxide sols, the equilibrium attained being the same whether the 
polonium is added before or after precipitation. The same applies 
to certain substances insoluble in hydrochloric and acetic acids 
(e.g., glass, charcoal) and to salts sparingly soluble in water; in 
these cases the adsorption increases with decreasing hydrogen-ion 
concentration, attaining a maximum in neutral solution. The 
polonium, which is adsorbed almost instantaneously, is liberated only 
with great difficulty. Freundlich’s adsorption isotherm holds for 
the adsorption of polonium with an activity of 2-24—27 a U ™ 


Adsorption Phenomena exhibited by Tricalcium Phosphate. 
P. Jotrsors and J. Mazz-Sencrer (Compt. rend., 1925, 181, 36—37) 
—Although immediate analysis shows that the gpg obtained 
on treating solutions of phosphoric acid with an excess of lime 
water are practically pure tricalcium phosphate, on leaving them 
in contact with the solution for 48 hrs. a considerable adsorption 
of calcium oxide is observed. On agitating the liquid immediately 
after precipitation, a colloidal solution is obtained which deposits 
precipitates of the same composition as those obtained when the 
tricalcium phosphate is left in contact with the corresponding 
solutions without agitation for 48 hrs. Similar results are obtained 
when pure tricalcium phosphate, previously heated at 1000°, is 
agitated with'lime water. J.8.C. 
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Application of X-Ray Methods to the Problem of Imbibition. 
J. R. Katz (Physikal. Z., 1924, 25, 659—666).—A general review 
of the possibilities of X-ray technique as a means of elucidating 


the problems associated with the phenomena of imbibition. 
R. W. L. 


Vapour Pressure-Water Content Diagrams and Adsorp- 
tion Power of Aniline Black. G. Srapnixorr (Kolloid-Z., 
1925, 36, 352; cf. ibid., 1922, 31, 19, and 1924, 35, 228).—A reply 
to the criticisms of Kosakewitsch (ibid., 1925, 36, 82). E. M. C. 


Unimolecular Films between Liquids: Butyric Acid 
between Water and Hexane, and Acetic Acid between Water 
and Benzene. W. D. Harkins and H. M. McLaveutuin (J. 
Amer. Chem. Soc., 1925, 47, 1610—1613).—The number of molecules 
in a unimolecular film of butyric acid between water and hexane 
is 2-78 x 10!4/sq. cm. and the area per molecule 32 sq. A. These 
are the quantities previously found for this acid between water 
and benzene and between water and water vapour (A., 1919, ii, 
324). The films are tightly packed and the number of molecules 
in unit area depends on the dimensions of the molecules as they 
lie oriented in the film, the carboxyl groups being towards the 
aqueous phase and the hydrocarbon chains toward the air or 
organic phase. The expanded film of acetic acid on water, 50 sq. A., 
is reduced to 38-7 sq. A. with benzene as upper phase. Tables are 
given representing the partition of butyric acid between water 
and hexane and of acetic acid between water and benzene together 
with the interfacial tensions of the two systems. The partition 
data show that butyric acid forms double molecules in —., 

J.8.C. 


Foaming Power and Surface Tension, especially of Humus 
Sols. Wo. Ostwatp and A. Sterner (Kolloid-Z., 1925, 36, 
342—-351).—There is no necessary relationship between foaming 
power and lowering of the surface tension. The independence of 
these properties is particularly striking in the case of humus sols, 
which foam strongly but have little surface activity. With sols 
of humus from peat, addition of alkali increased, and of acid 
decreased the foaming, but the surface tension remained unchanged. 
With sols prepared from Acidum huminicum (Merck) the foaming 
increased markedly in the order alkaline, slightly acid, strongly 
acid, whilst the surface tension also incr slightly. The 
alkaline humate sols have no structural viscosity, but the acid and 
especially the partly flocculated suspensions have a high structural 
viscosity which follows an exponential equation (this vol., ii, 392). 
No single fundamental property is associated with foaming power. 
The essential feature is the formation of a skin at the liquid-air 
surface. A simple apparatus is described for the quantitative 
measurement of skin formation by comparing the rates of move- 
ment within a graduated capillary tube of a freshly-formed and an 
aged meniscus. With an acid humus suspension which foams 
strongly the rate of movement with an aged meniscus is much 
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slower than that with an alkaline humate sol of much lower foaming 
power. E. M. C. 


Superficial Solutions and the Law of Gay-Lussac. A. 
MaRcELIN (Compt. rend., 1925, 180, 2022—2023; cf. A., 1924, ii, 
594).—The equation pS=KT is applicable to films of benzyl 
benzoate and oleic acid on the surface of water, where p and S are 
the pressure and surface area, and 7’ is the absolute temperature, 
The value of the constant K depends on the particular liquid, and 
is from 20 to 60 times less than the constant F# of the gas equation. 
Molecules in the surface film are probably partly dissolved and are 
polarised on the surface of the water. W. H.-R. 


Extension of the Law of Gay-Lussac to Superficial Solutions. 
R. DELAPLACE (Compt. rend., 1925, 180, 2024—2026; cf. preceding 
abstract).—The value of the constant K of the equation pS,—KT 
(Marcelin, Joc. cit.) has been determined at 15° and 27° for films of 
benzyl benzoate on water, alcohol, benzene, ether, and chloroform. 
K is independent both of the temperature and of the nature of the 
solvent, and equals 0-126 107, or about 1/60 of the value of the 
gas constant Rk. The low value is not due to polymerisation, but a 
superficial colloid may be formed. In the evaporation of volatile 
liquids such as alcohol, benzene, ether, or chloroform from the 
surface of water, a superficial pressure is first produced, but this 
gradually dies away. W. H.-R. 


Explanation of ‘‘ Intertraction '’ Phenomena between Solu- 
tions, and Molecular Significance of Surface Tension. N. K. 
Apa and G. Jessop (Proc. Roy. Soc., 1925, A, 108, 324—331).— 
It has been suggested that the development of streamers at the 
interface of two liquids, during mixing, is due to a special force of 
“ intertraction ’”’ which aids the mixing. The present experiments 
are entirely at variance with this view, and it has been found 
that the so-called “ intertraction’’ phenomena only. occur if the 
solutions are placed one above another, and not side by side, and 
if there is a difference in the rates of diffusion between the solutes 
in the two solutions. Quite different phenomena are observed 
when the faster replaces the slower as the uppermost solution, and 
regular streaming only occurs with the slower diffusing solution 
uppermost. It is concluded that the movements at the interface 
are due to the hydrostatic equilibrium of the layers being upset 
by the diffusion of the solutes across the interface at different rates. 
Negative surface tension means that those forces of cohesion per- 
pendicular to the interface which act when there is positive surface 
tension, restraining the diffusion of molecules away from the inter- 
face, become negative. This state is manifested by the diffusion 
of one liquid into the other. S. B. 


Freezing Points of Very Dilute Solutions of Electrolytes. 
F. Hovorka and W. H. Roprxsusn (J. Amer. Chem. Soc., 1925, 
47, 1614—1624).—The freezing-point depressions produced by the 
electrolytes of different valency types, viz., potassium chloride, 
cesium nitrate, potassium sulphate, barium nitrate, magnesium 
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sulphate, cupric sulphate, and lanthanum sulphate, at concentrations 
between 0-01 and 0-001, are in very close agreement with the 
values derived from the equations of Debye and Hiickel (A., 1923, 
ii, 459; Rodebush, A., 1924, ii, 825). J.8.C. 


Quantitative Absorption Measurements in the Ultra- 
violet in Very Dilute Solutions. R.SunRMANN and P. HupPERT 
(Z. physikal. Chem., 1925, 116, 319—331).—Dilute solutions of 
salicylic acid in alcohol (8-57 . 10 °—8-57. mol. and potass- 
ium nitrate in water (1-112. 10°—4-65.10% mol./litre) exhibited 
marked deviations from Beer’s law in the region 248-2—365°5 py 
(cf. Ghosh and Bisvas, A., 1924, ii, 523; Halban and Ebert, 
ibid., 824). It is considered that the molecular extinction co- 
efficient is subjected to two opposing influences which alter with 
the concentration. Beer’s law holds only in the concentration 
range where these forces nearly compensate each other. The 
influence of the dielectric constant of the solvent on electrical 
forces conditioning absorption is discussed. L. F. G. 


Measurement of the Viscosity of Solutions of Cotton in 
Aqueous Cuprammonium Hydroxide and its Significance 
as a Test of Textile Quality. F. D. Farrow and 8S. M. NEALE 
(J. Text. Inst., 1924, 15, T, 157—172).—A method for determining 
the viscosity of solutions of cotton materials in ammoniacal 
copper oxide solution is described. For comparative purposes 2°%, 
solutions are convenient, but equations which have been tested 
over the range 0—3°% may be used to convert the viscosities for 
other concentrations into a 2%, or other standard. These equations 
are = 11/log(y,,/ng) and where m 
is the weight of cotton in the solution used the viscosity of which 
iS 7m; ng is the viscosity of the solvent, and n is the weight of cotton 
in a solution of standard concentration the viscosity, y,, of which is 
required. The falling sphere viscosimeter is recommended. 

In the paper, the log viscosities for 2°, solutions of a large range 
of cotton materials are reported. Whilst it does not yet seem 
possible to propose standards of viscosity with which cotton should 
conform at any normal stage of manufacture, comparisons of the 
viscosities of the material before and after a treatment afford an 
extremely sensitive indication of the inception of structural change 
in the cellulose. For example, such processes as boiling cotton with 
alkali in the presence of air, or boiling with extremely dilute acids, 
or immersion in oxidising solutions, produce distinct falls in viscosity 
which also run parallel with falls in tensile strength. Mercerisation, 
however, being merely a swelling phenomenon, does not cause any 
noteworthy diminution in viscosity. 


Dielectric Constants of Solutions of Electrolytes. II. P. 
Wapen, H. Unicu, and O. (Z. physikal. Chem., 1925, 
116, 261—290; cf. this vol., ii, 512).—The dielectric constants, 
mostly at 20°, of the undermentioned solutions have been deter- 
mined by an apparatus previously described, slight modifications 
being introduced when using solvents of higher dielectric constant 
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than 10: tetrapropylammonium iodide in chloroform, ethylaniline, 
aniline, o-dichlorobenzene; s.-tetrachloroethane, pyridine, m-nitro- 
toluene, and water; diethylamine hydrochloride in chloroform, 
aniline, and pyridine; tetraethylammonium picrate in o0-di- 
chlorobenzene; potassium chloride, barium chloride, and cadmium 
bromide in water. Measurements in chlorobenzene, bromobenzene, 
and ethylene dichloride gave only qualitative results. Successive 
small additions of solute to solvent cause the dielectric constant to 
fall towards a minimum, beyond which it rises. This rise was not 
observed with the solution of tetrapropylammonium iodide in 
m-nitrotoluene, owing to the small solubility of the solute, nor in 
any of the aqueous solutions, as here the measurements could not 
be carried far enough. The results are discussed pantry 
. F. G. 


Effect of Light on Settling of Suspensions. C.G.T. Morison 
(Proc. Roy. Soc., 1925, A, 108, 280—284).—It has been observed 
that the passage of a beam of light through soil or kaolin suspensions 
contained in a rectangular tank causes the suspensions to stratify, 
the layers running parallel to the surface. The distance between 
successive strata appears to vary with the wave-length of the light 
traversing the tank, but the strata produced by white light are 
quite sharp. The stratification persists while the illumination is— 
continued, and slowly disappears when it is cut off. S. B. 


Use of Scattered Light in the Determination of the Dis- 
tribution of Size of Particles in Emulsions. A. J. Stamm 
and T. SveDBERG (J. Amer. Chem. Soc., 1925, 47, 1582—1596).— 
A method for the determination of the distribution of size of 
particles using scattered light is developed and applied to benzene- 
in-water emulsions in presence of soaps. After a period of sedi- 
mentation the systems are illuminated from the two sides in a narrow 
cell with dark opaque background and the variation in the intensity 
of the scattered light with the height is recorded photographically, 
the densities on the plate being determined with a photometer. 
The theoretical and practical derivations of the distribution of the 
size of particles from the density—height relationship are developed. 
The ratio of the average sizes of the particles in disperse systems, the 
average diameters of the particles of which are not less than two or 
three times the wave-length of light, may be obtained from the 
slopes of intensity—concentration curves. Mass distribution curves 
obtained for emulsions in presence of sodium, potassium, and 
cesium palmitates are in good agreement with those from micro- 
scopic measurements. The position of the mass maxima is not 
shifted by using different alkali soaps, although there is an increase 
in the number of small particles in passing from sodium to potassium 
to cesium soaps. An exponential increase in the radius corre- 
sponding with the mass maxima is caused by increasing the benzene 
concentration, the concentration of stabiliser remaining constant. 
Increase of the concentrations of benzene and stabiliser, their ratio 
remaining constant, gives maxima corresponding with a larger size 
of particles. 8. C. 
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Method of Determination of the Granular Distribution of 

isperse Systems. R. AupuBERT and H. Rasatk (Compt. 
rend., 1925, 180, 1663—1665).—A method is described for measur- 
ing the size and granular distribution of solid particles by observ- 
ations of the rate of sedimentation. The intergranular liquid is 
placed in two vertical tubes which communicate near the lower 
ends and a small portion of the disperse phase is introduced at the 
top of one of the vertical tubes, causing a difference of pressure, 
which diminishes as the grains fall; this difference is measured at 
regular intervals. If the relation between the mass (m) of the 

ains and their diameter (r) is of the form dm=F(r)dr, application 
of the Stokes law leads to the relation F(r)—K’'t®"dp/dt, where p 
is the difference of pressure after time ¢, and K’ is a constant de- 
pending on the form of the apparatus and on the Stokes constant A, 
where r#=A. F(r) is thus calculated for each value of t, from 
which the number of grains can be obtained as a function of the 
diameter. W. H.-R. 


Reduction Velocity and Growth of Particles in the Pre- 
ation of Colloidal Gold Solutions. R. Zsiamonpy and E. 
UoKEL (Z. physikal. Chem., 1925, 116, 291—303).—An attempt to 
correlate the autocatalysis of the reduction of gold salts by form- 
aldehyde with increase of size of the particles. Solutions of gold 
salts were reduced either alone or in the presence of definite quantities 
of a red gold hydrosol. The times taken to attain a standard colour 
were observed. Reduction is accelerated by rise of temperature, 
and, to a certain extent, by increase in the amounts of form- 
aldehyde and of added hydrosol. In some cases, the phenomena 
suggest that the velocity of linear increase of the particles is constant ; 
where growth is very rapid, however, there appears to be an 
acceleration of the linear increase. Reduction takes place in the 
immediate neighbourhood of the gold particles. he concen- 
tration of the reactants is increased in this region by adsorption ; 
this enhanced concentration, and not the mean concentration of 
the solution, controls the course of the reaction. L. F. G. 
Preparation of Well-defined Silicic Acid Sols. W. Grunp- 
MANN (Kolloid-Z., 1925, 36, 328—331).—Almost identical silicic 
acid sols can be prepared by attention to the following factors. 
The same quantities of hydrochloric acid and sodium silicate must 


be used and the mixture transferred at once to collodion mem- 


branes of the same thickness and freshly-prepared for each sample. 
Only distilled water is used for the dialysis and the rate of its 
addition must be the same in all cases. The sols should be pro- 
tected during dialysis from atmospheric contamination. The 
difficulty of preparing concentrated sols in summer (cf. Lésenbech, 
A., 1922, ii, 695) and the readiness with which these flocculate 
especially after storms, are ascribed to the action of atmospheric 
impurities. E. M. C. 


Preparation of Colloidal Silver by Reduction with Chloro- 
form. V. MorAMveK (Chem. Listy, 1925, 19, 195—203).—To 
prepare colloidal silver, using gelatin as protective colloid, the 
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author employs 8 millimols. of silver nitrate, 435-2 millimols. of 
ammonia, 50 millimols. of chloroform water, and 20 millimols. of 
chloroform to give 12-5 c.c. of a mixture in which the silver : gelatin 
ratio is 0-11: 1. The mixture is warmed for 15—20 mins. on a 
water-bath at 90°, dialysed, and evaporated in a vacuum, the 
colloidal silver being obtained in solid, cold water-soluble form. 
The reducing action is increased in the presence of sodium or 
potassium hydroxide. Measurements are recorded of the size of 
the colloid particles, and of the resistance of the solution towards 
coagulating electrolytes. B. F. 


General Colloid Chemistry. XIV. Constitution and 
Stability of Iron Oxide Sols. IV. N. Kiunt and W. Pauu 
(Koll. Chem. Bethefte, 1925, 20, 319—337; cf. A., 1924, ii, 740).— 
Ferric hydroxide sols prepared by peptisation of precipitated 
hydroxide with ferric chloride contain on the average ten times 
as much iron and twenty times as much chlorine as those prepared 
by hydrolysis. The ratio of active to total chlorine is from 1 : 5 to 
1:6 in hydrolysed sols and is little affected by dialysis; but it 
decreases from 1 : 3 to 1 : 17 on dialysis of peptised sols, whilst the 
total oxychloride per colloid equivalent increases more than sixfold. 
The extent to which chlorine is substituted by sulphate and oxalate 
anions on coagulation is throughout considerably higher for hydro- 
lysed than for peptised sols. By dialysis, the oxychloride portion 
of the sol-substance is progressively diminished, more markedly so 
in hydrolysed sols. Transport numbers are much the same for both 
varieties. W. A. C. 


General Colloid Chemistry. XIV. Structure of Hetero- 
peptoids. I. Aluminium-Iron Oxide Sols. N. Kinnt and 
W. Pautt (Koll. Chem. Beihefte, 1925, 20, 338—355; cf. preceding 
abstract)—When precipitated aluminium hydroxide is peptised 
with ferric chloride, or ferric hydroxide with aluminium chloride, 
brown sols are obtained containing roughly equivalent amounts 
of aluminium and iron, the proportions varying with the mode of 
preparation. In the replacement of chlorine by coagulating anions, 
and in the relations exhibited by the transport numbers, and the 
size of particles, these sols resemble pure ferric hydroxide peptised 
sols. It is suggested that the sol particles have the same con- 
stitution as mixed crystals (solid solutions). W. A.C. 


Viscosity of Reversible Emulsions. (7rans. 
Faraday Soc., 1925, 20, 512—519; cf. A., 1924, ii, 529, 731).— 
The viscosities of water-in-oil emulsions prepared from castor oil, 
olive oil, and paraffin oil have been determined, using sodium 
oleate, potassium palmitate, oleate, and stearate as emulsifying 
agents. The viscosity, which is independent of the concentration 
and nature of the emulsifying agent, increases with increase of the 
disperse phase and falls suddenly on inversion of the emulsion to 
the oil-in-water type. The viscosities calculated from the equations 
of Arrhenius (A., 1888, 336), Hatschek (A., 1911, ii, 98), and Einstein 
(A., 1921, ii, 19) are compared with the experimentally determined 
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values. The suggestion is made that an increment in the size of 
the grains of the water-in-oil emulsions with increase in the propor- 
tion of the aqueous phase may be one of the factors causing deviation 
of the calculated from the observed values. F. G. 8. 
Alteration of Viscosity of Disperse Systems with the 
Velocity of Shear. A. DE WaAELE (Kolloid-Z., 1925, 36, 332—- 
333).—Herschel’s equation (cf. Ostwald, ibid., 249) for the viscosity 
of disperse systems under varied velocities of flow is discussed and 
a new equation suggested to include the dynamic and static be- 
haviour both of peptised and flocculated substances. E. M. C. 


Theory of the Colour of Colloidal Metal Suspensions. G. 
Josst (Ann. Physik, 1925, [iv], 76, 863—888).—Mathematical. 
The theory of Mie (ibid., 1908, 25, 378) is developed. A radiation 
formula is deduced for a disperse system of completely reflecting 
spheres suspended in a transparent medium, and applied to the 
case of gold suspensions. The absorption and emission spectra are 
calculated for a number of systems consisting of particles with 
diameters from 100—600upy. These curves are in very approximate 
agreement with those calculated by the original theory of Mie. As 
the diameter of the particles increases, the maxima in these curves 
flatten. This flattening in the absorption spectra curves illustrates 
the gradual change in colour of transmitted light from greenish- 
blue to green. The curves for the emission spectra indicate the 
change in colour of gold sols from yellow, through reddish-yellow, 
to the characteristic red, with increase of particle size. The latter 
colour occurs only with particles of considerable size. F.G. T. 


Velocity of Ice Crystallisation through Supercooled Gelatin 
Gels. E. H. Cattow (Proc. Roy. Soc., 1925, A, 108, 307—323).— 
The velocity has been followed by seeding a supercooled gel with ice, 
and measuring directly the movement of the crystal boundary. 
Experiments with the gels at —3° showed that the presence of more 
than 1% of gelatin greatly reduces the velocity of crystallisation. 
Thus in a 1% gel of pq 1-50, the velocity was half that through dis- 
tilled water and in a 1-5% gel it was twenty-four times slower still. 
Smaller quantities of gelatin have not a proportionate effect. When 
the hydrogen-ion concentration of the gels is altered, the velocity of 
crystallisation shows a minimum at the isoelectric point of gelatin. 
The velocities were greater if the gel had been previously boiled for 
some hours, @-gelatin having apparently less influence on the rate 
than the normal gelatin. 

Opaque gels offer less resistance to a falling body than do clear 
gels of equal concentration. It is suggested that the opaque gels owe 
their turbidity to the presence of fibrils, which take no part in the 
gel structure. S. B. 

Relation between Swelling of Gelatin and Hydrogen-ion 
Concentration. Wo. OstwaLp, A. Kun, and E. Béume (Koll. 
Chem. Beihefte, 1925, 20, 412—433; cf. Kuhn, A., 1922, i, 183).— 
The swelling produced by acids when added to gelatin which has 
been brought to the isoelectric condition (pg—4-7) by repeated 
extraction with water diminishes in the order: hydriodic, gly- 
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cerophosphoric, sulphosalicylic, hydrochloric, sulphuric. The same 
order is observed in presence of salts of the respective acids. Asa 
rule, at equal values of pz, the swelling by pure acids is greater than 
that by mixtures of acids and salts. In certain cases, however, 
where the anion has a marked swelling action, buffer mixtures exert 
a much greater effect than the pure acids, although the salts alone 
tend to diminish swelling. Dibasic acids have a stronger swelling 
effect, within certain limits of pg, than monobasic. Ww. A. CG, 
Influence of Very Small Quantities of Foreign Substances 
on the Stability of Colloidal Solutions. A. BovrTaric and 
(Mmz.) Y. ManrERE (Compt. rend., 1925, 180, 1841—1842; ef. 
this vol., ii, 394, 526).—The stability of colloidal solutions against a 
particular electrolyte may be increased or decreased by the addition 
of small amounts of other substances. If « is the maximum amount 
of an electrolyte which fails to bring about any flocculation and if the 
value is 8 after addition of another substance, the expression B—«/a 
measures the new stability. The phenomenon has been studied in 
detail, using an arsenic sulphide sol. Small amounts of salts or of 
ammonia or potash increase the stability when the alkali chlorides 
are used as flocculating agents. If the salts of bivalent elements are 
used, the stability is increased if alkali chlorides were added first, 
but decreased if the preliminary addition consisted of chlorides of 
bi- or ter-valent elements, or of sodium silicate, ammonia, or potash. 
If aluminium chloride is used as coagulating agent, the previous 
addition of chlorides decreases the stability, but a preliminary treat- 
ment with a trace of silicate or of ammonia or potassium hydroxide 


makes the quantity B—«/« positive, 7.e., protection occurs. ie 
R. A. M. 


Congetagion of Prussian Blue and Ferric Hydroxide 
Sols. 8. Guosu and N. R. Duar (J. Physical Chem., 1925, 29, 
659—678; cf. ibid., 435)—Further evidence that there is a 
close relation between abnormal behaviour on dilution, abnorm- 
ality towards mixed electrolytes, and acclimatisation has been 
obtained by studying the coagulation of sols of Prussian blue and of 
positively charged ferric hydroxide, both of which behave abnorm- 
ally. These phenomena are believed to be due mainly to the 
adsorption of ions carrying the same charge as the sol. Ferric 
hydroxide behaves normally when coagulated by potassium chloride 
or bromate, and arsenic trisulphide is normal towards silver nitrate. 
The former is, however, abnormal when coagulated by ferric chloride 
or aluminium nitrate, because the positive ions of these salts are 
absorbed. Similarly, ferric hydroxide is abnormal towards mixtures 
containing ferric chloride or aluminium nitrate, but can be acclim- 
atised to these salts. It is normal towards mixtures of potassium 
bromate and oxalate and of potassium chloride and sulphate. 

Some experiments on the influence of non-electrolytes are et 


Coagulation of Colloids by Electrolytes. I. Arsenic Tri- 
sulphide Sols and Barium Chloride. A. J. RaBiNnoviTscH 
(Z. physikal. Chem., 1925, 116, 97—110‘.—The “ total” and the 
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“free’’ hydrogen-ion concentrations in arsenic trisulphide sols 
were determined by the method of Pauli and Semler (A., 1924, ii, 
333). The sols were then coagulated by barium chloride solutions. 
In the filtrate from each coagulum the total hydrogen-ion concen- 
tration was found to be unaltered, after correcting for dilution by the 
barium chloride solutions, but now equalled the free hydrogen-ion 
concentration, i.e., the filtrate was more acid than the original sol. 
The increase of acidity rises with the concentration of the sols. 
Arsenic trisulphide sols are considered to be fairly strong complex 
acids, dissociating as follows: (As,S3),SH, — (As,S,),SH-+H+*+ 
(As,S,),S"-+-2H* ; the second dissociation constant is less than the 
first. In the coagulum it was found that the hydrogen had been 
completely replaced by an equivalent amount of barium; there was 
no chlorine present. L. F. G. 


Emulsions. III. Double Reversal of Oil Emulsions by 
the Same Electrolyte. W. Srirriz (J. Physical Chem., 1925, 
29, 738—749; cf. A., 1924, i, 127).—Petroleum distillates (d 0-828— 
0-857) are not emulsifiable with aqueous casein, but on the addition 
of sodium or barium hydroxides, water-in-oil emulsions are formed 
which are converted into oil-in-water emulsions by more of the 
reagent. Similarly, when sodium hydroxid~ is added to an oil-in- 
water emulsion of olive oil, stabilised with agar-agar, it is reversed 
to a water-in-oil emulsion, and further addition again reverses it to 
the oil-in-water type; if the stabiliser is gelatose, the first reversal 
is only partial, but the effect is then also produced by barium 
hydroxide. Readily reversible petroleum emulsions frequently 
consist of both oil-in-water and water-in-oil systems; these may exist 
side by side, or one within the other, in which the drops of the primary 
emulsion are emulsions of the opposite type. These latter systems 
may be termed “ bimultiple,’ and more complex emulsions, up to 
quinquemultiple, have been observed. When an emulsion is 
stabilised by an organic substance, the films surrounding the drops 
are often microscopically visible, solid membranes. A. G. 


Simple Kinetic Principle of Colloidal Processes. J. 
ALEXANDER (Kolloid-Z., 1925, 36, 334—337).—The behaviour of 
heated steel and iron illustrates the general principle that maximum 
colloidal properties are developed when both the specific surface 
and the kinetic activity have medium values. Absence of colloidal 
properties may be caused by either too low a specific surface or too 
high a kinetic activity. E. M. C. 


Viscosities of Aqueous Solutions of Pure Soaps and their 
Variations with Temperature. N. A. JasntK and K. Matix 
(Kolloid-Z., 1925, 36, 322—327).—The viscosities of solutions of 
pure sodium palmitate and sodium stearate have been measured at 
60°, 70°, and 80° in a constant pressure viscosimeter of the type used 
by Scarpa (A., 1911, ii, 16) and Farrow (T., 1912, 104, 347). The 
viscosity increases rapidly with the concentration. Sodium palmi- 
tate solutions have a lower viscosity than those of sodium stearate, 
but the differences become very small for solutions more dilute than 
N/20, especially at 60°. E. M. C. 
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Moisture Relations of Cotton. I. Taking up of Water 
by Raw and Soda-boiled Cotton at 20°. A. R. UrquwHart and 
A. M. Witu1aMs (J. Teat. Inst., 1924, 15, T., 138—143).—Investig. 
ation of the absorption and desorption of water by cotton at 20-+0:5°, 
in atmospheres of about 1% to 98% relative humidity has shown 
definitely that there are at least two possible values for the moisture 
content of a sample of cotton which has been exposed to an atmo- 
sphere at a fixed temperature and degree of humidity. A higher 
value is obtained when the cotton was initially wetter than the 
atmosphere, and a lower value if it was initially drier. Further ex. 

_ periments show that if cotton is previously heated at 110° it is less 

able to absorb water vapour, and that scouring the cotton also reduces 
its capacity for taking up moisture when placed dry in a wet 
atmosphere. Soda-boiled cotton shows a greater hysteresis than 
raw cotton. J.C. W. 


Moisture Relations of Cotton. II. Absorption and De- 
sorption of Water by Soda-boiled Cotton at 25°. A. R. Urgu- 
HART and A. M. (J. Inst., 1924, 15, T., 433—442; cf 
preceding abstract)—An improved method has been devised for 
investigating the complete absorption—desorption curves for a sample 
of purified cotton at 25°. In the absorption experiments, a bulb 
containing the cotton was connected to a manometer readable to 
0-01 mm. and to a pipette readable to 0-02 c.c., from which any 
desired quantity of water could be transferred to the cotton by 
evaporation. In the desorption experiments, the water pipette was 
replaced by a phosphorus pentoxide tube which could be detached 
and weighed. It is found that soda-boiled cotton absorbs 22-6% of 
water at 25° from a saturated atmosphere. The results again show 
that the absorption curve lies lower than the desorption curve. 
Contrary to previous statements, however, the curves do not meet 
at zero humidity, but at a point corresponding with 1-8% relative 
humidity. Nor do the curves meet at 100% R.H. A possible 
explanation of the phenomenon of hysteresis in cotton is advanced 
which is not inconsistent with botanical views of the structure of the 
cotton hair, and which leads to the figure 13108 cm. as the 
dimension of the smallest pores. J.C. W. 


Moisture Relations of Cotton. III. Effect of Temperature 
on the Absorption of Water by Soda-boiled Cotton. A. R. 
Urqunart and A. M. (J. Text. Inst., 1924, 15, T, 559—572). 
—Measurements of the absorption of water by cotton have been made 
upto 130°. Theapparatus was that described in the preceding abstract, 
with small modifications in the means for reading the higher pressures, 
and the material was the same. The results show that when the 
relative humidity is constant at less than 80%, increase of temper- 
ature from 10° to 110° decreases the moisture content of the cotton. 
When, however, the relative humidity is constant at more than 
80%, a similar decrease in moisture content only occurs from 10° to 
50°, whilst above 60° the moisture content may actually increase with 
rise of temperature. Furthermore, the hysteresis also decreases 
with rise of temperature, and the isosteres are apparently con- 


f 
f 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 781 


current near the critical temperature and pressure of water. The 
change which sets in at about 60° is explained as due to swelling and 
the consequent exposure of new surface. Processes which depend 
for their success on the swollen state of cotton will therefore become 
easier above 60° at high humidities, and the most suitable conditions 
for attaining maximum moisture content in cotton appear to be 
100° and 100% R.H. J.C. W. 


Moisture Relations of Cotton. IV. Absorption of Water by 
Cotton Mercerised without Tension. A. R. Urquuarrand A. M. 
Wiuuams (J. Teat. Inst., 1925, 16, T, 155—166; cf. preceding abs- 
tracts).—The variations in the water-fixing power of mercerised cotton 
with the concentration of the alkali hydroxide employed are found to 
bear a close resemblance to the variations in dimensions in the single 
cotton hairs. For example, when mercerised with 15% sodium 
hydroxide or 28% potassium hydroxide, which are known to cause 
maximum swelling, the cotton also has a maximum hygroscopicity. 
On the other hand, the ratio between the moisture contents of 
the mercerised and unmercerised, scoured cottons at the same 
atmospheric humidity is independent of the degree of humidity. 
When mercerised with 15% sodiun hydroxide, for example, the 
moisture content of cotton when absorbing moisture is 1-57 times 
and when losing moisture 1-46 times the corresponding values for 
the unmercerised cotton, no matter what the prevailing humidity 
may be. The results indicate that mercerisation increases the 
accessible surface of cotton in proportion to the ratio between the 
moisture contents (the ‘‘ mercerisation ratio’). A determination of 
this ratio should afford a measure of the increased capacity of a 
mercerised cotton, not only for water, but also for dyes. It is 
calculated that the diameter of the smallest pores in mercerised 
cotton is equal to or less than 8 x 10° cm. as against 13 x 108 cm. 
for soda-boiled cotton. J.C. W. 


Swelling of Cotton Cellulose. II. Cotton Hairs in Solu-: 
tions of Potassium Hydroxide. G. E. Cotzins and A. M. 
Wururams (J. Text. Inst., 1924, 15, T, 149—156).—In extension of 
work on the alteration in dimensions of cotton hairs in sodium 
hydroxide solutions (A., 1923, i, 1065), similar measurements are 
now recorded for potassium hydroxide. Although contractions in 
length are about the same for the two alkalis, increases in diameter 
are less than half in potassium hydroxide solutions of what they are 
in sodium hydroxide solutions of the same concentration. Maximum 
swelling occurs in 28% potassium hydroxide solution, which is the 
solution of maximum electrical conductivity. J. C. W. 


_ Swelling of Cotton Cellulose. III. Cotton Hairs in Solu- 
tions of Lithium, Rubidium, and Cesium Hydroxides. 
G. E. Cottins (J. Teat. Inst., 1925, 16, T, 123—126).—Previous 
results (cf. preceding abstract) suggested that the solution of alkali 
having the maximum swelling power might be that of maximum 
electrical conductivity (and in the case of sodium hydroxide of 
maximum heat of formation). The data for the other alkalis afford 
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no support for this connexion. On the other hand, there seems to 
be a correlation between the degree of hydration of the metal ion 
and maximum swelling power. For example, there is a maximum 
on the swelling curve at LiOH 6-6%, or LiOH : 17H,O,NaOH 15:54, 
(12H,O), KOH 38% (7H,O), RbOH 49% (6H,0). 

Changes in length produced by the rare alkalis are small; in 
cesium hydroxide, cotton hairs are actually elongated, even in 
the most concentrated solutions. The increments in diameter are 
only about half those attained in solutions of sodium hydroxide. 

New physical data are recorded for the rare alkalis, as follows: 
lithium hydroxide : solubility, 10-73% at 20°, di’ of saturated solution 
1-115; rubidium hydroxide: solubility, 65% at 20°, d? of saturated 
solution 2-022; cxsium hydroxide: solubility, 81-2°% at 20°, d? of 
saturated solution 2-939. Measurements of the electrical con. 
ductivities are also recorded. J.C. Wz 


Hygroscopic Capacity of Wool in Different Forms and its 
Dependence on Atmospheric Humidity and other Factors. 
8S. A. SHorTER and W. J. Haut (J. Tezt. Inst., 1924, 15, T, 305— 
327)—The moisture contents of various samples of wool have 
been measured by direct weighing after keeping them sufficiently 
long in a room at constant temperature, and with a controlled degree 
of humidity. The data are trustworthy to +0-1%. Raw wools 
differ considerably in their absorption of moisture, owing to the grease 
and other foreign matter, but, after scouring, their behaviour is 
fairly uniform. The curves connecting moisture content with 
atmospheric humidity are sigmoid. The paper deals largely with 
the influence of various technical processes. J. &. W. 


Mercerisation of Cellulose. K. Hess (Z. Electrochem., 1925, 
31, 316—319).—Mainly a polemical review in which the author 
discusses his own results and conclusions (cf. Hess, Weltzien, and 
Messmer, A., 1924, i, 142; Hess and Wittelsbach, A., 1920, i, 584) with 
' the opposing views of Herzog and his collaborators (cf. Herzog and 
Londberg, A., 1924, i, 373, 619) and Katz and Mark (this vol., i, 640). 
Increase in the accuracy of measurement of the Réntgen diagrams of 
natural cellulose and hydrocellulose (loc. cit.) has shown that the 
deviation is systematic, the diagrams being very similar, but not 
identical. The author believes that mercerisation is caused by the 
salt-forming ability of the amphoteric cellulose and not by a change 
in the chemical structure of the molecule. The original crystal 
lattice of the fibre is converted by salt formation into a kind of ion- 
lattice, the displacement of the C,H,,)0,; groups caused by the 
inorganic component being irreversible. J. W. Bz. 


Dispersion of Different Kinds of Cellulose by Mechanical 
Means and by the Action of Aqueous Salt Solutions. P. P. 
von WermaRN (Kolloid-Z., 1925, 36, 338—341; cf. A., 1921, i, 
847).—The dispersion of cellulose in concentrated salt solutions is 
accompanied by hydrolysis with the production of substances in 
true solution. The rates of dispersion and hydrolysis depend on the 


form of cellulose used. The dispersion of resistant forms of cellulose 


( 


4 


— 


| 


=o 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 783 


is greatly accelerated by a preliminary mechanical treatment such 
as grinding at the temperature of solid carbon dioxide or liquid air. 
E. M. C. 


Effect of Treatment with Sulphuric Acid on the Breaking 
Load of Cotton. P. D. Vincent (J. Teat. Inst., 1924, 15, T., 
281—290).—When cotton is soaked in sulphuric acid it suffers loss of 
strength, which is generally ascribed to the formation of “ hydro- 
cellulose.” It is now shown that with the single cotton hair this 
“tendering ”’ is a linear function of the concentration of the acid, 
complete disruption occurring in a solution containing 77 g. pe 
100 c.c. J. C. W. 


Elasticity and Tensile Strength of Starch. 8. M. NEALE 
(J. Teat. Inst., 1925, 15, T, 443—452).—-Dried films of pure starch 
pastes, and pastes containing modified starch and other ingredients 
common to the practice of sizing have been tested at 20° and 34% 
or 66% relative humidity in a special apparatus which traced the 
load-extension diagrams. The general behaviour of starch films 
resembles that of a ductile metal. Maize, potato, and sago starch 
films have almost identical elastic properties, but weaker films are 
produced by oxidation or hydrolysis of the starch, or by the addition 
of acids, alkalis, or soap to the paste. J. C. W. 


Ammonia Solutions. F. E. C. Scnerrer and (Miss) H. J. DE 
Wiss (Rec. trav. chim., 1925, 44, 655—662)—The work of Moore 
(T., 1907, 91, 1377) on the equilibrium NH,+H,O = NH,°OH is 
criticised on the ground that certain values in his equation are con- 
tradictory. It is considered that the equilibrium constant can only 
be determined in terms of the total concentration of ammonia in the 
liquid, as the NH, and NH,OH cannot be separately determined. 
The constant in the equilibrium (NH,),., => (NH,)aiss. cannot be deter- 
mined, butas king, = then |Can— Con, Cxn,on) = 
1/(kmo.+1)=constant. The equilibrium constant of (NHg),.+ 
= is determinable by means of 
the ratio Ce al where pyu, is the pressure of the gas above the 
liquid, and C,,,, is the total concentration of the ammonia (corrected 
for the small ionic concentration). Henry’s law was found to hold 
for concentrations up to about 0-2N. The pressure of ammonia (gas) 
could be expressed as a function of the total concentration by the 
formula p= 12-9C,,,,(1-+0-046C,,,). The addition of a constant small 
quantity (0-15 mol.) of ammonium nitrate to varying con- 
centrations of ammonia was found to have no influence on the 
agreement of the ratio p/C,,, with Henry’s law or the above 
equation; but the addition of increasing quantities of the salt to 
small concentrations of ammonia was found to be represented 
by p=12-9C,»(1+-0-019C,,+-0-0085C,,”), where C,, is the ammonium 
nitrate concentration. The thermodynamic potential of the 
ammonia molecules in the solution is discussed. L. L. B. 


Hydrolysis of Alkali Cyanides in Aqueous Solution. R. W. 
Harman and F. P. Woruey (Trans. Faraday Soc., 1925, 20, 502— 
507).—The degree of hydrolysis of sodium and potassium cyanides 
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in aqueous solution (cf. Worley and Browne, A., 1918, i, 60; 
Meyer, A., 1921, i, 501) has been determined by the method pre- 
viously employed by Worley and Browne (loc. cit.). The molar 
concentration, C, of the cyanide was varied from 0-01 to 1-0 mol. 
per litre and the results obtained for the mass law expression 
P?C/100(100—P), where P is the percentage hydrolysis, are in 
satisfactory agreement. The mean hydrolysis constants found for 
sodium and potassium cyanides at 25° are 2-51 x 10% and 2-54 x 105, 
respectively, and the heat of hydrolysis of potassium cyanide, 
=r from measurements at various temperatures i ra x 108 
cal. .G.S. 


Homogeneous Equilibria in Magmatic Melts and their 
Bearing on the Processes of Igneous Rock Formation. P. 
Nieeut (Trans. Faraday Soc., 1925, 20, 428—441).—The formation 
of igneous rocks of Pacific, Mediterranean, and Atlantic types is 
discussed with reference to equilibria in the magma and the pro- 
cesses of silicification and desilicification, complex decomposition 
reactions, substitution reactions with formation of new molecular 
types, formation of double salts, and polymerisation. ‘The import- 
ance of the study of such homogeneous equilibria for the system- 
atic classification of rock types is emphasised. F. G. 8. 


Kinetic and Electromagnetic Definition of the Thermo- 
dynamic Temperature of a Gas. E. WERTHEIMER (Z. Physik, 
1925, 32, 596—619).—The thermodynamic temperature of a gas may 
be defined by means of either the thermal agitation of the molecules 
or the electromagnetic energy of radiation. In the latter case, 
although the actual energy is quantitatively of no account, yet the 
temperature can be defined as that at which the medium is in 
equilibrium with black body radiation of temperature T' eg 


Kinetic Theory of Evaporation. D. B. Mactzop (Trans. 
Faraday Soc., 1925, 20, 525—543).—On the assumption that the ratio 
of the densities of vapour and liquid in equilibrium is equal to the 
ratio of the number of the molecules with sufficient speed to escape 
from the liquid to the number with insufficient speed, the minimum 
escaping speeds of molecules of a number of liquids at various 
temperatures have been calculated. It is found that for un- 
associated substances the minimum kinetic energies of escape fall off 
linearly with the temperature to within 20° or 30° of the critical 
temperature. They then decrease rapidly to zero. The minimum 
energies of escape for acetic acid and the alcohols are not so simply 
related to the temperature. It is shown that for unassociated liquids 


the minimum energy of escape is practically directly proportional to | 
the molecular surface energy as is required by the theory, whilst 
definitely associated liquids do not show this proportionality. The 
latent heats of evaporation of six unassociated liquids, calculated 
over a range of temperature by evaluation of the difference between 
the total kinetic energy of 1 g. of the escaping molecules and the total 


— 
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kinetic energy of 1 g. of the general mass of molecules, are in very 
good agreement with the values.determined experimentally. 
F. G. 8. 


Dissociation of Several Metallic Oxides. F. Born (Z. 
Elektrochem., 1925, 31, 309—311).—A theoretical paper in which 
by means of the Nernst heat theorem and existing data for the 
melting points, boiling points, latent heats of vaporisation, and 
heats of formation, the dissociation pressure of the oxygen and the 
degree of dissociation of several metallic oxides at 2000° and 3000° 
Abs. are calculated. Calcium oxide is practically completely dis- 
sociated at its b. p. (3120° Abs.), as are probably magnesium oxide 
and zirconium oxide which have b. p. above 3500° Abs. Silica and 
chromic oxide are largely dissociated, aluminium and thorium oxides 
only slightly. ‘The dissociation pressures obtained respectively for 
aluminium, calcium, chromic, magnesium, silicon, thorium, titanium, 
tungsten, and zirconium oxides, are at 2000°, 25, 0-2, 3, 0-3, 2, 
about 3 x 10°, 3, 760, about 6 x 10% mm. ; at 3000° > 760, 700, > 760, 
750, > 760, about 16, > 760, >760, about 16 mm. J. W. B. 


Vapour Pressure of the Volatile Constituents of Glass at 
the Ordinary Temperature. F. Born (Z. Elektrochem., 1925, 
31, 312).—By means of the Nernst vapour pressure formula and 
equilibrium equation the vapour pressures of the volatile con- 
stituents of glass (oxides and silicates of the alkali metals) at the 
ordinary temperature are calculated to be of the order of 1076—10-° 
and 10°5— 10° mm., respectively ; the calculated partial pressure of 
the oxygen is less than 10*° mm., and the combined effects produce 
a vapour pressure of 1076—10°° mm. J. W. B. 


Relationships Existing between Hydrogen and Palladium. 
B. Lampert and 8. F. Gates (Proc. Roy. Soc., 1925, A, 108, 456— 
482).—Pressure-concentration equilibria were investigated at 75°, 
103°, and 120°. Different equilibrium pressures, with the same con- 
centrations of hydrogen in the solid phase, were obtained when the 
method of approaching equilibrium was varied. There is some 
evidence, however, in each series of experiments, for the existence 
of the are Pd,H. The contention that metallic — 
exists in at least two allotropic forms is supported. .F.G. 


Equilibrium Conditions of Magnesium Carbonate in 
Ammoniacal Solutions. G.H. Larontarne (Compt. rend., 1925, 
180, 2045—2047).—Solutions of magnesium hydrogen carbonate were 
treated with known quantities of ammonia and ammonium hydrogen 
carbonate, and the composition of the solid phase determined after 
prolonged stirring at 30°. The solid phases consist of the following 
compounds: (1) the neutral hydrated carbonate MgCO,,3H,0, 
(2) a double carbonate, MgCO,,(NH,),CO,4H,O, (3) a basic car- 
bonate, MgCO,,Mg(OH),,4H,O, and (4) a second basic carbonate, 
MgCO,Mg(OH),,4H,0-+5(Mg00,,3H,0), which is not a mixture, 


but a definite compound forming minute spheroids which areoptically 
inert. The approximate limits of concentration in which these 
VOL. CXXVIII. ii. 28 
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compounds are precipitated, either singly or in pairs, have been 
determined. W. H.-R. 


System Sodium Nitrate-Sodium Sulphate-Water and 
the Minerals Darapskite and Nitroglauberite. H. W. 
Foote (Amer. J. Sci., 1925, [v], 9, 441—447)—Solubility data for 
the system have been determined at 0°, 25°, and 35°. No evidence 
in favour of the existence of double salts other than darapskite, 
NaNO,,Na,SO,,H,O, was obtained (cf. Massink, Z. physikal. Chem., 
1918, 92, 364). The mineral nitroglauberite is shown to be essentially 
a mixture of sodium nitrate and darapskite. The quintuple point 
temperatures, at which the three solid phases are sodium nitrate, 
sodium sulphate decahydrate, darapskite, and anhydrous sodium 
sulphate, sodium sulphate decahydrate, and darapskite, respectively, 
are 13-5° and 24-5°. The double salt is formed above 13-5° and 
still exists at the highest temperature investigated, although evidence 
was obtained of another quintuple point in the region of 50°, above 
which darapskite does not form. 


Equilibria in the Systems: Ammonium Chromate- 
Ammonium Sulphate-Water, and Ammonium Chromate- 
Potassium Chromate—-Water at 25°. S. Araxi (Mem. Coll. 
Sci. Kydtd, 1925, 8, 213—222).—The solubility curves for each 
pair of salts consist of two branches and show that two series of 
solid solutions are formed in each case. No solid solutions exist 
when the molar percentage of ammonium chromate is between 2-90%, 
and 21-50% in the former system, and between 16-75% and 55-50% 
in the latter. The molar percentages of ammonium chromate in the 
total dissolved salts in the liquid solutions which are in equilibrium 
with these two series of solid solutions are 8-56% and 61-66%, 
respectively. J. W. B. 

Equilibrium in the Ternary System Bismuth Oxide, 
Hydrochloric Acid, Water. G. Waris (J. Indian Chem. Soc., 
1925, 1, 307—310).—Analyses of the liquid and solid phases of the 
ternary system at 25° show that no hydrate of bismuth oxychloride 
exists at this temperature; the solid phase which separates out 
from solutions containing 25—33-67% of hydrogen chloride is 
normal bismuth oxychloride. WS. 


Nature of Aluminium—Magnesium Alloys. G. G. URazov 
(Ann. Inst. Anal. Physico-Chim. Leningrad, 1924, 2, 480—481).— 
Investigation of the m. p. diagram and microstructure of alloys of 
magnesium with aluminium shows that these two metals form three 
series of solid solutions. In the first aluminium dissolves up to 11 
at.-°4 Mg; in the second magnesium dissolves up to 7 at.-% Al; 
whilst the third contains between 37 and 59 at.-% Mg. The m. p. 
diagram consists of three branches, corresponding with the tempera- 
tures at which the first crystals of the three series of solid solutions 
appear. P. 

ilibrium Diagram of the Aluminium-Zinc System. 
T. IstHara (Science Rep. Téhoku Imp. Univ., 1925, 13, 427—442).— 
The equilibrium diagram of the aluminium-zince system was 
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en redetermined by the electrical resistance method, in conjunction 
with microscopic, dilatometric, and X-ray measurements. The form 
1d of the liquidus agrees with the results of previous investigations. 
WV For the y-phase the solidus occurs at a higher temperature than that 
lee previously obtained, but for the 6-phase Hanson’s result (Engineer- 
on ing, 1922, 113, 538) is confirmed. The eutectic at 380° contains 
te 5% Al. The solubility of aluminium in the «-phase varies from 1%, 
— at 380° to 0-3% at the ordinary temperature. A transformation in 
lly the $-phase is found at 340—350°, corresponding with the A, trans- 
nt formation in iron: There is no change in the Laue diagram taken 
rw above and below this range. The solubility of zinc in aluminium 
oe at the ordinary temperature is found to be 32-5%%, showing a large 
ly divergence from previous results. The diagram generally confirms 
ad that of Hanson. C. 
_ Copper—Antimony Alloys. N. S. Kurnaxov and K. F. 
ind BELoGLazov (Ann. Inst. Anal. Physico-Chim. Leningrad, 1924, 2, 
| 490—492).—Reimann’s observation that the maximum m. p. for 
e- copper-antimony alloys occurs at 71 at.-°% of Cu is in moderately 
e- good agreement with the authors’ result, namely, 72 at.-% Cu (Z. 
all. Metallkunde, 1920, 12, 321), but does not justify the conclusion that 
ch the 6,-phase consists of a definite compound Cu:Sb=5:2. Within 
of the limits of stable existence of the $,-phase, no evidence for 
ist this is afforded by the m. p. diagram, the electrical conductivity 
y% isotherms, or the curve of temperature coefficient of conductivity. 
% Between 400° and 600° these curves are continuous and show no 
the singularity at Cu: Sb=either 3:1 or 5:2. Analogous relations are 
1m observed for the electrical conductivity and hardness diagrams of 
%, the 8,-phase (74—80 at.-% Cu), which is the product of the poly- 
morphous transformation of 8, below 410° and is stable at the 
le ordinary temperature. The §,- and $,-phases must therefore be 
regarded as of variable composition. 
the Constitution of Aluminium-Copper Alloys. G. Masine 
ide and L. Kocu (Wiss. Veroff. Siemens-Konzern, 1925, 4, [1], 109—112). 
out —By diffusion experiments with CuAl, and an alloy in the « region 
ad the existence of the two crystalline phases 6 and 7 has been con- 
; firmed. Since X-ray investigation failed to detect these phases, it 
jOV would seem that they have the same lattice structure. 
ree Equilibrium Diagram of the System Iron—Carbon-Titan- 
ot ium. K. Tamaru (Sci. Rep. Téhoku Imp. Univ., 1925, 14, 25— 
Al; 32).—In ternary alloys of iron, carbon, and titanium containing less 
-?. than 4°, Ti the whole of the titanium is retained in solid solution in 
ra. the ferrite. Titanium decreases the carbon content of the iron- 
ons carbon eutectic and the solubility of graphite in austenite at high 
> temperatures. [Cf. B., 1925, 593.] A. R. P. 
m. Ternary System, Lead—Cadmium-Thallium. C. Di Capua 
pee (Gazzetta, 1925, 55, 280—290).—The solidification phenomena 
vas observed with the alloys Cd-PbTI, indicate that the alloy corre- 
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sponding with the maximum in the m. p. curve of lead-thallium 
alloys behaves as a compound and with cadmium gives mixtures 
which may be regarded as a series of binary alloys, PbTI,—Cd. 
Thus the ternary system may be divided into two regions, 
Cd—PbTI1,-T] and Pb—Cd—PbTI,, the alloys of each region constituting 
a separate ternary system. In neither of these partial ternary 
systems do solids appear other than those of the three limited binary 
systems. The possible solids in the system PbT],—Pb—Cd are, there- 
fore, mixed crystals PbT1,Pb and Cd, the ternary diagram showing 
two surfaces of primary separation meeting along’a curve of second- 
ary separation stretching from the eutectic Pb—Cd to the eutectic 
PbTI,-Cd. The diagram for the other partial system, PbT1,—Cd-T], 
is more complex, since PbT1,-Cd and Cd-T] exhibit a eutectic with- 
out mixed crystals in appreciable amount, and PbTI,-T! gives a 
diagram resembling Roozeboom’s type IV, except that the concen- 
tration of the mixed crystals rich in thallium which are formed at 
312° from those poorer in thallium virtually coincides with that of the 
liquid which at 312° is in equilibrium with the two solids. Three 
solids are possible in this case, namely, two species of binary mixed 
crystals and cadmium; there should, therefore, be a point of in- 
variant equilibrium in which three univariant curves meet, but one 
of these is a curve of transformation and does not correspond with 
deposition of two solids and the invariant point becomes a transform- 
ation point and not a eutectic point. =. = es 


Theory of Crystallisation in Rock Magmas. C. H. Drscu 
(Trans. Faraday Soc., 1925, 20, 469—473).—The difference in be- 
haviour of molten metallic and silicate systems is ascribed to the 
high viscosity of the latter. This high viscosity probably accounts 
for the comparative rarity of eutectic structures in igneous rocks. 
Bowen’s views (J. Geol., 1922, 30, 177), which involve reaction be- 
tween solid and liquid phases and exclude the eutectic conception, 
are criticised and similarities in the structure of certain igneous 
rocks and alloys are pointed out. F. G. 8. 


Graphic Methods of Representing Equilibria in Systems 
of Three Components. G. G. Urazov (Ann. Inst. Anal. Physico- 
Chim. Leningrad, 1924, 2, 482—483).—The author develops methods 
for the graphic analysis of the equilibrium in systems of three 
components characterised by the existence either of a stable chemical 
compound or of a compound melting with decomposition, the form- 
ation of solid solutions between the components being excluded in 
both cases. Application of the method of “ crystallisation paths ” 
permits of the determination of the composition of any point within 
the projected triangular system, and of the order in which solid 
ee are deposited ; it is also possible to foretell the number of 

reaks in the cooling curve for a mixture of any re o. . 


A Property of van't Hoff’s Plane Diagram. K. F. BELoc- 
Lazov (Ann. Inst. Anal. Physico-Chim. Leningrad, 1924, 2, 502— 
504).—It is shown that van’t Hoff’s diagram (Vorlesungen iiber theor. 
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u. phys. Chemie, 1, 161) representing the isothermal crystallisation 
of solutions of two salts may be adapted to crystallisation at variable 
temperature, the saturation isotherms for different temperatures 
being brought into relation to one set of axes. Crystallisation and 
the inverse process of dissolution correspond in the diagram with 
curves combining the isotherms for the initial and final temperatures 
of the process. For such curves, in conformity with Kurnakov’s 
terminology, the name “ crystallisation paths ”’ is suggested. 

7, 


Thermodynamics of the Capillary Layer. G. BaAxxer (Ann. 
Physik, 1924, [iv], 75, 685—710; cf. A., 1924, ii, 23)—-Mathematical. 
The formation of the capillary layer is imagined to occur in two 
steps : homogeneous phases of liquid and of vapour are first formed, 
and interaction between these leads to the formation of the stable 
capillary layer. The energy change in the first step is 
+p2) and in the second «—}(e,+<«5), where po 
are the densities and «¢,, «, the energies of the liquid and vapour, 
respectively, « is the energy of the capillary layer, and 7; the internal 
heat of evaporation. A discussion of the energy relations leads to 


H 
the equation (# Where 


H is the surface tension and S the surface of the capillary 
layer. From this is derived the expression de—T'dyn+p7dv= 
Hv(8s/v/st—1/R where is the entropy, R the radius 
of curvature, v the volume per unit mass of the capillary layer, pz the 
average pressure along the capillary layer, and w a function of the 
volumes of the liquid and vapour phases. For isothermal changes 
this expression reduces to one derived earlier (loc. cit.): 
Tdyn=de+- prdv. 

A calculation is made of the thickness of the capillary layer of 
two drops of liquid and of a vapour bubble of carbon dioxide at 20°. 
Experiment and theory agree fairly well. A. S. R. 


Thermodynamics of Water Absorption by Textile Materials. 
8. A. SHorteER (J. Tezt. Inst., 1924, 15, T, 328—336).—The Clapey- 
ron—Clausius equation is applied to the absorption of moisture by 
textile materials, giving a connexion between the heat change and 
the mode of variation with temperature of the humidity—regain 
relationship. The heat changes are calculated for cotton, silk, and 
wool at various regains, from Schleesing’s data. The calculated 
values vary in accordance with theory, becoming large in the 
neighbourhood of zero regain, and approaching zero in the 
neighbourhood of saturation. The values of the “heat of 
wetting ’’ are calculated by integrating the heat of absorption. 
The calculated value for cotton at a regain of 5-1% is found to 
be in close agreement with the experimental value obtained 
by Barratt and Lewis (A., 1922, i, 526). The theory is applied 
to a critical consideration of the results obtained by Hartshorne 
(Trans. Nat. Assoc. Cotton Manuf., 1905, '79, 194; 1911, 90, 281) for 
the influence of temperature on the regain of cotton and wool. 
Values of the heat of absorption calculated from Hartshorne’s data 
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do not show a rapid increase in the neighbourhood of zero regain, 
although this is to be expected on theoretical grounds and is shown 
to be so by the values calculated from Schleesing’s data. Harts- 
horne’s conclusions are therefore not acceptable; the invalidity 
would seem to be due to the neglect of the influence of temperature on 
the relative humidity given by his control solutions of sulphuric acid. 


J.C. W. 
Calculation of Specific Affinity. T. pr DonpER (Compt. 
rend., 1925, 180, 1922—1924).—Mathematical. R. A. M. 


Activity Coefficients. and O. KIENIGER (Z. physikal. 
Chem., 1925, 116, 215—226).—The influence of high concentrations 
of hydrochloric acid and of sodium chloride on hydrogen and 
chlorine electrodes has been examined. Whilst the H.M.F. of 
hydrogen cells, in the presence of hydrochloric acid alone, are in 
approximate agreement with the Nernst formula, the chlorine cells 
do not obey this formula, the H.M.F. with 5N-hydrochloric acid in 
the variable half cell being about four times as great as the calculated 
value. The #.M.F. of hydrogen-chlorine cells were measured as 
a check, and found to be the same as those calculated from the 
single potentials of their electrodes. The effect of applied currents 
on the individual electrode potentials in hydrogen-chlorine cells was 
measured ; with the same current, the potential shift of the hydrogen 
electrode increases with dilution of acid or neutral salt, the reverse 
occurring with the chlorine electrode. This is ascribed to the 
superior mobility of the hydrogen ion. The heats of solution of 
chlorine in water, hydrochloric acid solutions, sodium chloride 
solutions, and mixed hydrochloric acid-sodium chloride solutions 
were measured. G. 


Heats of Solution and Heats of Incomplete Reactions. 
(MiLE.) B&RENGER and A. Tian (Compt. rend., 1925, 180, 1907— 
1910).—If a chemical reaction occurs in the presence of a solvent the 
heat effect is given by X=Q+Q,—Q,, where Q is the heat re- 
leased in the thermochemical experiment, Q, is the heat of solution 
of reactants (1), and Q, the heat of solution of resultants (2), and X 
is the required heat of reaction. For completed reactions Q, and Q, 
are easily measured. They are also measurable for incomplete 
reactions which can be studied calorimetrically in dilute solutions, 
for Q, and Q, are given by the algebraic sum of the heats of solution 
of all the components of (1) and (2) in a large volume of solvent S. 
The problem is quite different if the reaction has to be carried out in 
concentrated solutions. Many organic reactions, e.g., esterification, 
can only be carried out slowly in concertrated solutions, and are in- 
complete. Whilst the equation is still theoretically valid, practically 
the measurement of Q, and Q, is possible only when the reaction is 
either (a) purely catalytic and the catalyst is not in concentrated 


solution, or (b) the reaction is very slow. Methods are indicated 
whereby approximate values for Q, and Q, can be obtained under 
these conditions. R. A. M. 


A 
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Heats of Solution and Dilution of Salts. I. J. Wiist and 
E. Lance (Z. physikal. Chem., 1925, 146, 161—214; cf. Richards 
and Rowe, A., 1921, ii, 380).—An electrical adiabatic calorimeter is 
described by means of which the heats of solution and dilution of the 
chlorides, bromides, and iodides of sodium and potassium were 
determined at 25°. The concentrations of the solutions were varied 
over a wide range. L. F. G. 


Theory of Specific Heats of Solutions. N. DE KoLossowsky 
(J. Chim. physique, 1925, 22, 225—252).—Assuming, (a), that the 
specific heat (k) of a solution is an additive property of the specific 
heats of all the constituents, and, (b), that the specific heats of dis- 
solved molecules or ions are given, as in the gaseous state, by the 
relation C,=2N-+3, where N is the number of atoms in the mole- 
cule, the following equation is deduced : 

k= . (1) 
Here m and M are the molecular weights of the solvent and solute, 
respectively, » is the number of molecules of the solvent containing 
1 mol. of the solute, c the specific heat of the solute, m and x are the 
numbers of atoms contained in the molecules of the solute and the 
solvent, respectively, y is the degree of dissociation, i the number of 
ions given by the dissociation of one solute molecule, and v the 
number of solvent molecules combined with one solute molecule as, 
e.g., hydrate. By placing + equal to zero or unity, the equation is 
applicable to cases where dissociation is either entirely absent or 
complete. Existing data are in general agreement with the equation 
for both electrolytes and non-electrolytes except when n is greater 
than 10, in which case assumption (5), above, is unjustified, but the 
error is only slight. The specific heat of an equimolecular solution 
increases with increase of n, but diminishes with increase of M. 
The effects of dissociation of the solute or of association of the 
solvent are usually insignificant. By a suitable transposition, the 
equation enables v to be calculated from the specific heat of a solu- 
tion, and in this way the numbers of water molecules associated with 
1 mol. of a large number of salts, acids, and bases in aqueous solution 
have been calculated. They are usually not whole numbers, but 
the nearest integer often agrees with a known hydrate, although the 
method gives no indication of how the water molecules are distri- 
buted among the different ions. W. H.-R. 


Electrical Conductivity of Potassium Iodide in Bromine-— 
Iodine Solutions. W. Protnixov (Z. physikal. Chem., 1925, 
116, 111—118).—The conductivities of potassium iodide in mixtures 
of bromine and iodine have been determined at 25°. The solubility 
of potassium iodide in bromine is greatly increased by the addition 
of iodine. In spite of the low dielectric constant of bromine, the 
solutions have a considerable conductivity. The specific conduct- 
ance increases very rapidly on the addition of iodine or of potassium 
iodide to solutions of medium concentration, but only slowly on 
the addition of potassium iodide to solutions already nearly saturated 
with that substance. These effects are explained by the formation 
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of polyiodides which dissociate to form complex ions. The calcu- 
lated molecular conductivities of the substances KI, and KI,, 
decrease rapidly on dilution. L. F. G. 


Ionisation of Aromatic Nitro Compounds in Liquid 
Ammonia. I. (Miss) M. J. Fietp, W. E. Garner, and C. C. 
Smitu (J. Chem. Soc., 1925, 127, 1227—1237).—From observations 
of the electrolysis of solutions of m-dinitrobenzene in liquid ammonia 
it is concluded that ionisation occurs through the formation of organic 
anions, and cations consisting of ammonia molecules carrying one, 
or possibly two, positive charges. The equations R(NO,),+ 
xNH,== R(NO,),,2NH, are suggested for 
this process, the nitro compound possibly behaving as a colloidal 
particle of high mobility. Similar solutions of isomeric nitro- 
benzenes and -toluenes were found to exhibit slow increases of con- 
ductivity, due to the ionisation of an additive compound with 
ammonia. For m-dinitrobenzene, 2:4- and 2: 6: dinitrotoluenes 
the conductivity increases from zero with a velocity which corre- 
sponds with a unimolecular charge. For o- and p-dinitrobenzenes, 
and for 2: 5-, 3: 4-, and 2 : 3-dinitrotoluenes, the small initial con- 
ductivity increases linearly with time, at a rate independent of the 
concentration, the solution becoming yellow. The above changes 
occur simultaneously with 3: 5-dinitrotoluene. The first type of 
change is characteristic of compounds with two nitro groups in the 
m-position to one another, the additive compounds being blue or 
purple. The second type, which is probably due to the production 
of a pseudo-acid, is characteristic of compounds with two nitro 
groups in the o- or p-position. The maximum conductivity of 
these compounds is regarded as a measure of the electronegative 
character of the nitro groups, and, except for 2 : 6-dinitrotoluene, 
the nitro groups in the m- are much more electronegative than those 
in the o- and p-derivatives. The methyl group in m-position lowers, 
and in the o- and p-positions raises, the negative character of the 
nitro groups. F. G. T. 


Displacement of Some Organic Acids from their Sodium 
Salts as shown by Electrical Conductivity. J. Burrav 
(Compt. rend., 1925, 181, 42—44).—-On titration of aqueous solutions 
of sodium salts of monobasic acids, K10°%, with hydrochloric acid, 
the electrical conductivity being determined after each addition, 
1% accuracy is obtained provided the dilution be not greater than 
N/400. Greater accuracy is attained if the salt solution be added 
to the acid. Using salts of dibasic acids, K,=10°—10°%, K, being 
much smaller (10°), the formation of acid salts is indicated with 
an error varying from 2 to 4%. More exact results are obtained by 
adding the salt solution to the acid. On titration of salts of dibasic 
acids for which the K values do not differ greatly, the total displace- 
ment of the organic acid is indicated with an error of 5—6%, the 
accuracy being not much improved by adding the salt my ” 


Electrical Transport in a Ferric Oxide Hydrosol. H. 
Putaaart (Ist. S. Amer. Congress Chem., 1924).—Ferric oxide 
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hydrosol (pg 3-8) was prepared by gradually adding ammonia solution 
(90 g. of 28% ammonia solution in 180 c.c. of water) to 1000 g. of 
ferric chloride hexahydrate in 2000 c.c. of water, and dialysing 
for 264 hrs. For 0-003 amp., the 7.M.F. across the electrodes was 
about 23 volts at 17°. The amount of spongy, dark-orange coloured 
coagulum which separated on the platinum cathode was directly 
proportional to the current, averaging 304 x 10° g. per amp. sec. for 
currents of 0-003—0-01 amp., irregularly and progressively smaller 
for 0-036—0-065 amp., and invisible for less than 0-0003 amp. 
The electrical transport is increased by rise of temperature. A new 
similarity between electrolytic and colloidal solutions is thus 
exhibited. CHEMICAL ABSTRACTS. 


Dissociation of Weak Electrolytes in Water—Alcohol Solu- 
tions. L. and M. Mizutani (Z. physikal. Chem., 
1925, 116, 135—159).—The dissociation of the following substances 
in mixtures of ethyl alcohol and water has been investigated by a 
potentiometric method: acetic acid, phosphoric acid, lactic acid, 
salicylic acid, benzoic acid, carbonic acid, aminoacetic acid, o-, m-, 
and p-aminobenzoic acids, and ammonia. L. F.G 


Physical Significance of Electrolytic Solution Tension. 
J. Heyrovsky (Compt. rend., 1925, 180, 1655—1658).—By means 
of a reversible cycle of operations the following equation is deduced 
for the reversible electrode potential (7), of a univalent metal in 
contact with a solution containing its ions; (1) 7=RT7'/F . log 
Py+I+H/F+RT/F log [M+]. Here R, 7’, and F have their 
usual significance, Py is the vapour pressure of the metal at 
temperature 7’, H is the free energy of hydration of the ions, and 
[M+] the concentration of the ions in the solution, whilst the 
affinity of electrons for the metallic ions is given by the relation 
IF=log Py/Py..P., where Py, is the partial pressure of the 
ions in the vapour, and P, the pressure of the electrons in the solid 
metal. The first three terms in equation (1) thus replace the single 
term for the Nernst electrolytic solution pressure and give a physical 
significance to the latter. In the few cases in which the terms in 
equation (1) are known, the calculated and experimental values of 
™ agree as well as can be expected. W. H.-R. 


Method of Studying Electrode Potentials and Polaris- 
ation. H. D. Hotter (Bureau of Standards Sci. Paper, No. 
504)—A resistance-coupled thermionic valve amplifier is used to 
fener an oscillograph under conditions which permit of observations 
of the variations in the potential when no current is taken from the 
electrode under investigation. The electrode is put in series with 
the grid battery, variations in the anode current, as recorded by the 
oscillograph, being proportional to variations in the electrode poten- 
tial over the range employed. The electrode is used in conjunction 
with a standard electrode to form a cell through which direct current 
is passed, and changes in potential whilst opening and closing the 
circuit are recorded. When the polarisation disappears slowly, 
the H.M.F. of polarisation and the potential difference due to 
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resistance can be distinguished. By superposing alternating cur- 
rent on the cell, and using a separately excited wattmeter, the true 
resistance of the electrode can be determined. The results show 
that the electrode potential as measured by the potentiometer 
method may be more than 0-2 volt too high because of the potential 
drop due to resistance. Preliminary results indicate that the so- 
called transfer resistance between electrode and electrolyte may 
be due to gas. C. 8. 


Standard Values in the Calculation of the Hydrogen Ex- 
ponent from Measurements with the Hydrogen and Quin- 
hydrone Electrodes. I. M. Kournorr (Chem. Weekblad, 1925, 
22, 332—339).—Recent work on the calculation of the hydrogen- 
ion concentration from the potentials of the hydrogen, calomel, 
and quinhydrone electrodes in various solutions is reviewed and 
discussed, and formule for the calculation of pg values from measure- 
ments made with the hydrogen and quinhydrone electrodes in 
conjunction with the various forms of calomel electrode are put 
forward. 8. I. L. 


Electrometric Behaviour of Aluminium. A. Smits and H. 
GERpInG (Z. Elektrochem., 1925, 34, 304—308; cf. tbid., 1924, 30, 
423)—The potentials of aluminium amalgams of varying com- 
position in saturated acetylacetone solution were measured against 
the normal calomel electrode. An increase in the atomic percentage 
of mercury from 0 to 0-35% causes a continual increase in the 
negative potential, the mercury being a positive catalyst for the 
establishment of internal equilibrium in the aluminium, which is 
not attained until the latter concentration of mercury is reached. 
Further increase in the mercury concentration up to 0-78 atomic % 
causes a straight line decrease in the negative potential; at the 
latter concentration, separation of a liquid phase occurs, and the 
potential remains constant up to 99-97 atomic % of mercury. 
Extrapolation of the straight line curve obtained between 0-35 
and 0-78 atomic °%, of mercury back to the axis gives the true 
potential of pure aluminium when it is in internal equilibrium, this 
value being 1-520 volts, which is 0-130 volt more negative than the 
two-phase system aluminium-+mercury. The potential of the 
latter system in a normal solution of aluminium chloride relative 
to the normal hydrogen electrode has a value 1-30 volts (Miiller and 
Hélzl, A., 1922, ii, 341) and therefore the potential of pure aluminium 
in internal equilibrium in a NV aqueous ude of aluminium chloride 
must have a minimum value of —1-430 volt relative to the normal 
hydrogen electrode. A correction is applied to the E.M.F. diagrams 
in the earlier communication (loc. cit.), and the results confirm the 


conclusion that no compound of aluminium and 


Electronegative Potential Series in Liquid Ammonia. 
F. W. Brerestrom (J. Amer. Chem. Soc., 1925, 47, 1503—1507).— 
Kraus (T'rans. Amer. Electrochem. Soc., 1924, 45, 175) has shown that 
the elements may be arranged in two electro-affinity series depending 
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on whether the element functions as an anion or as a cation. 
Replacement reactions in liquid ammonia solutions show that in 
the following series an element will in general replace any previous 
element when this is present as a homo-atomic anion : lead, bis- 
muth, tin, antimony, arsenic, phosphorus, tellurium, selenium, 
sulphur, iodine. J.8.C. 


Potentials of Metals against Pure Water. A. Smits, H. 
GERDING, and (Miss) R. Kroon (Rec. trav. chim., 1925, 44, 638— 
642).—From theoretical considerations, the expression H#=—0-058/ 
vF .log Ly/M,’”—2-784 is obtained for the potential of a metal in pure 
water, assuming that the metal exists in equilibrium with a hydrogen 
phase at 1 atm. pressure. Ly is the solubility product of the metal 
and My,” is the ionic concentration. For silver, this gives H= 
—0-406 volt. The potential of a hydrogen film on a metal electrode 
which is not developing hydrogen is equal to that outside the elec- 
trode, and can be calculated from the electron concentration outside 
the surface layer, or from the hydrogen ion concentration of the 
liquid. From anion-electron equation which is derived theoretically, 
E for the hydrogen potential in pure water is found to be —0-406 
volt. Measurements of the electrode potential of silver and copper 
in pure water gave equilibrium potentials of —0-411 and —0-410, 
respectively. The potential of silver was found to be influenced 
by light. A study of the influence of temperature showed that an 


_ increase rendered the silver more negative and the copper more 


positive. L. L. B. 


Electrical Charges Arising at a Liquid-Gas Interface. 
H. W. Grpert and P. E. SHaw (Proc. Physical Soc., 1925, 37, 
195—214).—The various methods of studying electrification pro- 
duced when a liquid is in contact with a gas are discussed under 
nine headings: one or both at rest, cataphoresis of gas bubbles. 
passage of gas over a liquid, fall of a liquid in an unbroken column 
through a gas, liquid jets, waterfall electricity, bubbling, shattering 
of drops in an air stream, and spraying. Explanations are given 
in terms of the modern theory of orientation and polarisation at 
the surface, but emphasis is laid on the discrepancies between the 
results of different observers. A summary is given of established 
results in regard to the three properties of a gas-liquid interface : 
potential difference, surface tension, and balloactivity. 

E. B. L. 


Surface Potential in Solutions of Inorganic Electrolytes. 
W. Wessex (Ann. Physik, 1925, [iv], 77, 21—43).—Theoretical. 
The equilibria of inorganic ions in the surface layers of liquids have 
been investigated statistically. A formula is deduced showing the 
connexion between surface potential and concentration. Complete 
dissociation is assumed and the theory leads to correct values for 
the magnitude and sign of the surface potential of various acids and 
salts. Differences in behaviour are traced to differences in ionic 
volumes. R. A. M. 
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Contact E.M.F. between the Solid and Liquid Phases of 
the same Metal and between the Outgassed Surfaces of two 
Dissimilar Metals. P. H. Dow1ine (Physical Rev., 1925, [ii], 
25, 812—825).—No definite change in contact E.M.F. at the m. p. 
of tin, Wood’s metal, or a tin—lead alloy (25% Pb) could be observed. 
Any such change, if it exists, is at most of the order of 0-005 volt, 
and may possibly have been masked by the gas-effect. After 
removal of gas, the contact potential between copper and nickel 
reaches a limiting value of 0-25 volt (nickel positive to copper). 
When tin cools in a glass vessel, audible clicks are observed, accom- 
panied by large electrical effects; this is apparently a tribo-electric 
phenomenon. A. A. E. 


Electromotive Force of Filtration. L. Rirety (Compt. rend., 
1925, 180, 2026—2027 ; cf. A., 1924, ii, 528).—Solutions of ferrous, 
ferric, and copper salts were forced through glass tubes, and the 
potential difference between the entering and issuing solution was 
measured. For salts of monobasic acids the issuing solution has a 
negative charge, whilst for salts of di- and tri-basic acids the charge 
is positive ; iron lactate is an exception. The results are due to the 
dissolving of alkali silicate from the glass with resulting hydrolysis 
of the iron or copper salts. Mercuric cyanide and chloride resist 
hydrolysis and with these salts high positive potentials are «a 

W. H.-R. 


Specific Electro-kinetic Effects between Solid Phases and 
Dissolved Electrolytes. R. Lasrs (Z. physikal. Chem., 1925, 
116, 1—64).—The conditions for electro-kinetic phenomena are 
reviewed and discussed mathematically (cf. Stern, Z. Elektrochem., 
1924, 30, 508). Electro-kinetic phenomena are influenced by the 
solubility products for the anion components of the solid phase and 
the cations of the electrolyte on the one hand, and the cation com- 
ponents of the solid phase and the anions of the electrolyte on the 
other. The smaller the solubility products, the greater is the 
effect. Endosmotic experiments with barium sulphate, zinc oxalate, 
and silver chloride, in contact with various solutions, confirmed the 
above conclusions. L. F. G. 


Decomposition Potentials of Solutions of Metallic Bromides 
in Molten Aluminium Bromide. W. Issexov (Z. physikal. 
Chem., 1925, 116, 304—312).—Current—voltage data have been 
obtained for solutions of zinc, cadmium, silver, mercuric, antimony, 
and bismuth bromides in molten aluminium bromide. The decom- 
position potentials of the salts are in the above order, the nobility 
increasing from left to right. This order is different from that 
in aqueous solutions (zinc, cadmium, antimony, bismuth, mercuric, 
silver), but is the same as that of the equivalent heats of formation. 
Also, any metal in this series will precipitate any subsequent member 
from the bromide solution. Data were also obtained for sodium 
and potassium bromides. Their decomposition potentials are the 
same, and indicate that aluminium is here the primary product of 
electrolysis. F. G. 
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Potentials of the Alkali Metals Determined by the Measure- 
ment of Decomposition Voltages of Molten Alkali Chlorides, 
Bromides, and Iodides. B. Neumann and H. RicuTer (Z. 
Elektrochem., 1925, 341, 287—-296).—The authors have determined or 
redetermined the decomposition voltages of a large number of 
molten alkali halides at various temperatures by a slightly improved 
modification of the method previously employed (cf. Neumann and 
Bergve, A., 1915, ii, 817) and hence calculated the temperature 
coefficients and the absolute potentials of the alkali metals. Mix- 
tures of the halides of two alkali metals show two points of inflection 
on the curve corresponding with the decomposition potentials of 
the two salts and hence small quantities of other alkali metal 
halides present in the cesium, rubidium, and lithium salts employed 
do not affect the accuracy of the values obtained. The temperature 
coefficients for ail halides of a metal (with the possible exception of 
fluorides) have the same value, as also have all the alkali metal 
halides with the exception of lithium. The following values are 
obtained as the mean of a large number of concordant determinations 
with different halides and with mixtures of halides at different 
temperatures : absolute potentials, czesium 2-909, rubidium 2-744, 
potassium 2-614, sodium 2-454 (cf. Triimpler, A., 1924, ii, 526 gives 
2-72), lithium 2-091 volts. The discrepancy between these values 
compared and those obtained by other investigators working in 
aqueous solution is due to the untrustworthy absolute potential of 
the hydroxyland sulphateions. Temperature coefficients for sodium 
halides, 1-487 x 10°, potassium halides 1-500 x 10°, rubidium halides 
1-50 10°, cesium halides 1-544x10° (mean 1-501 10), and 
for lithium halides, 1-34710%. The decomposition voltages for 
rubidium and cesium salts, not determined in the earlier work 
(loc. cit.) are: rubidium chloride 2-93 at 783°, bromide 2-67 at 
738°, iodide 2-29 at 675°, cesium chloride 3-28 at 647°, iodide 
2:56 at 595° (volts). J. W. B. 


Potentials of Metals of the Alkaline Earths and the Rare 
Earths Determined by Measurement of the Decomposition 
Potentials of the Molten Chlorides, Bromides, and Iodides. 
B. Neumann and H. Ricuter (Z. Elektrochem., 1925, 31, 296— 
304).—The method previously employed with the halides of the 
alkali metals (cf. preceding abstract) has been extended to the 
measurement of the decomposition voltages of the fused halides of 
the alkaline-earth and rare-earth metals and of aluminium chloride. 
Measurements were made at various temperatures in each case 
with a mixture of the pure anhydrous halide with either potassium 
or sodium chlorides, and the temperature coefficient and the abso- 
lute potential of the metal calculated as previously. As with the 
alkali halides, the temperature coefficient of the group is practic- 
ally constant with the exception of the first member, i.e., beryllium 
and aluminium, respectively. The following values were obtained 
for the decomposition voltage: beryllium chloride 1-47 at 737°, 
temperature coefficient 0-96510*%; magnesium chloride 2-23 at 
783°, t. c. 0-712 x 10°; calcium chloride 2-82 at 638°, t.c. 0-704 x 10°; 
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strontium chloride 2-99 at 633°, t. c. 0°7143 x 10; barium chloride 
3-06 at 647°, t.c.0-7143 x 10%; the absolute potentials for the metals 
beryllium, magnesium, calcium, strontium, and barium being, 
0-811+-0-003, 1-422+0-001, 1-903-+0-002, 2-075+-0-002, 2-154+ 
0-005 volts. Further decomposition voltages are : thorium chloride 
1-70 at 765°, t. c. 1-875 10%; cerium chloride 2-10 at 738°, t. c. 
1-875 10%; lanthanum chloride 1-65 at 783°, t. c. 1882x103; 
neodymium chloride 1-55 at 800°, t. c. 1-852 x 10%; praseodymium 
chloride 1-45 at 737°, t. c. 1-862x10%; aluminium chloride 1-49 at 
640°, t. c. 1-132 x 10%; the absolute potentials for the metals cerium, 
thorium, lanthanum, neodymium, praseodymium, and aluminium 
being 2-097--0, 1-747--0, 1-748-40-002, 1-645+0, 1-436 +-0-002, 
0-845-+0-006 volts. J. W. B. 


Concentration and Polarisation at the Cathode during 
Electrolysis of Solutions of Copper Salts. W. L. MitiER 
(J. Franklin Inst., 1925, 199, 773—783)—The overvoltage 
obtained when a solution of a copper salt is electrolysed between 
copper electrodes has been determined by subtracting from the total 
potential difference between the electrodes, measured by means of 
an oscillograph element, the internal resistance drop through the 
cell and the concentration voltage. The internal resistance drop, or 
instantaneous fall in potential difference when the current is stopped, 
was equal, in the experiments under consideration, to the product 
of the current into the resistance of the leads, electrodes, and 
electrolytes, indicating the absence of any “ transport resistanc>” 
or of a non-conducting film on the electrodes. The concentrations 
at the electrodes during electrolysis were calculated from the 
equations developed by Rosebrugh and Miller (A., 1911, ii, 181) 
on the basis of Weber’s diffusion theory. Measurements of the 
time required to liberate hydrogen from acid solutions of copper 
salts by constant, interrupted, successive, and sinusoidal currents 
have all confirmed the validity of these equations. Concentration 
changes at the anode were found to be trifling compared with those 
at the cathode, and measurements with auxiliary electrodes showed 
that the overvoltage was almost exclusively cathodic. An expres- 
sion for the overvoltage, 4+(B—0-03) log z)/z, where z, is the 
copper concentration in the body of the electrolyte and z that at 
the cathode, has been deduced. A, the “ instantaneous over- 
voltage,” has hitherto been considered as the true overvoltage. It 
is independent of the copper concentration, but increases with 
increasing acidity. It falls to zero with the current density and 
reaches a constant maximum value in 7-5 N-sulphuric acid at 0-7 
amp. persq.dm. A depends on the previous history of the cathode, 
and not on some reaction in solution such as dehydration of ions. 
It has less than its normal value for a measurable time after the 
electrode has been the anode, so that lower values of A are obtained 
with alternating than with direct or interrupted currents. The 
rapidity with which the overvoltage falls when the current is inter- 
rupted shows that it cannot be studied successfully by the com- 
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mutator method. B is independent of the copper concentration, 
current density, and sulphuric acid concentration. M.S. B. 


Dissolution of Nickel in Sulphuric Acid under the Influence 
of an Alternating Current. A. P. Rotter (Compt. rend., 1925, 
180, 2047—2049).—An alternating current of 50 periods was passed 
through two nickel electrodes immersed in sulphuric acid. The 
solution was stirred and large volumes used to minimise the effects 
of the products of electrolysis. The hydrogen evolved corresponds 
exactly with the weight of nickel dissolved. The yield increases with 
increasing speed of stirring. As the temperature is raised from 0°, 
the yield rises to a maximum at 30° and then falls, until at 70° it 
is less than at 0°. With low current densities the yield increases 
rapidly with the concentration of the sulphuric acid and then 
becomes constant, but with high current densities concentration has 
a more gradual effect, and the yield only reaches a constant value 
in very concentrated solutions. The yield rises with the current 
density up to a value between 0-7 and 1-5 amp. per sq. cm.; under 
these conditions hydrogen only is evolved. Above this limiting 
current density the yield falls rapidly and both oxygen and hydrogen 
are given off. W. H.-R. 


Theory of Reaction Rate. G. N. Lewis and D. F. Smiru 
(J. Amer. Chem. Soc., 1925, 47, 1508—1520).—Theoretical and 
mathematical. The theory that the rate of a chemical reaction is 
governed by the concentration of activated molecules, the latter 
being defined as all those molecules possessing more than a minimum 
energy, is discussed. The classical Arrhenius equation is exactly 
true in certain simple cases and is in all cases a very close approxim- 
ation. Observed reaction velocities can be satisfactorily accounted 
for both by collision and by radiant energy. An equation repre- 
senting the number of encounters between molecules and the 
quanta of light necessary for activation is developed. Whilst 
there is no serious drawback to the general radiation theory, the 
simple theory assuming activation by nearly monochromatic light 
is untenable. A subsequent paper will give reasons for believing 
that radiation, and not collision, is the important factor in the 
promotion of chemical processes. 


Mechanism of Chemical Reaction. R. C. Totman (J. Amer. 
Chem. Soc., 1925, 47, 1524—1553).—A theoretical and mathematical 
paper in which the various suggested mechanisms of activation of 
molecules prior to their participation in chemical processes are 
discussed. As typical examples of homogeneous reactions proceed- 
ing entirely in the gaseous phase the unimolecular decomposition 
of nitrogen pentoxide (Daniels and Johnston, A., 1921, ii, 249) and 
the bimolecular reaction, decomposition of nitrous oxide (Hinshel- 
wood and Burk, A., 1924, ii, 751) are considered in an attempt to 
find out whether the various proposed mechanisms are sufficiently 
rapid to account for the observed rates of reaction and whether they 
lead to a velocity expression of the proper order. Activation by 
collision cannot take place fast enough to account for the unimole- 
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cular process, but might be a possibility for bimolecular processes if 
each of the molecules of the reacting species brings an appreciable 
fraction of the total energy of activation, or if both activation and 
immediate reaction are a result of the same collision. Activation by 
collision with a molecule which is itself in an activated state, result- 
ing in a transfer of energy, although of importance in certain types 
of reactions is not the primary method of activation for reactions 
of constant order. The simple radiation theory cannot satisfac- 
torily explain unimolecular reactions and leads to incorrect predic- 
tions of the active frequency. In the case of bimolecular reactions 
activation may occur sufficiently rapidly to account for the observed 
rates provided that each of the reacting molecules brings an appreci- 
able fraction of the energy of activation. Activation by the simul- 
taneous absorption of more than one frequency is not a probable 
mechanism. An elaborated form of the radiation theory involving 
the existence of a series of activated states of nearly the same energy 
content rather than a single activated state, probably provides a 
satisfactory mechanism for unimolecular and bimolecular reactions 
and also explains why absorption lines are not found in the positions 
calculated from the simple theory. The simultaneous absorption 
and emission of quanta may be a definite step in a chemical process 
but there is no evidence that such stages are of primary importance 
in accounting for known rates of reaction. A large number of 
references to the published work of various authorities are given. 
J.8.C. 


Gaseous Combustion at High Pressures. V. Explosion 
of Hydrogen-Air and Carbon Monoxide-Air Mixtures at 
Varying Initial Pressures up to 175 Atmospheres. W. A. 
Bong, D. M. Newirt, and D. T. A. TownEenp (Proc. Roy. Soc., 1925, 
A, 108, 393—418; cf. A., 1924, ii, 398)—Hydrogen-air mixtures 
(2H,+0,+4N,) and carbon monoxide-oxygen-diluent mixtures 
(2CO+0,+4R, where R=CO, A, or N,) were studied at higher 
initial pressures (75—175 atm.) than those previously employed. 
The time taken for the attainment of maximum pressure in the 
explosions diminished as the initial pressure increased, except in 
the case of the mixture 2CO-+0,++-4N,, where the reverse occurred ; 
this exceptional behaviour gives further confirmation of the activ- 
ation of nitrogen on the explosion of carbon monoxide-air mixtures, 
the activation increasing with initial pressure. The ratio, maximum 
pressure attained during explosion : initial pressure, increased with 
the initial pressure; this is possibly due to the increasing opacity 
of the gaseous medium to the radiation emitted during the explosion. 
No evidence of “ after-burning”’ was observed with this initial 
pressure range. Previous views on carbon dioxide dissociation are 
revised. The degree of carbon dioxide dissociation at the maximum 
temperature attained was probably 15—25% with 2CO+ 4A 


O.+ 
mixtures, and about 5% with 2CO+0,+4N, mixtures. When 
carbon monoxide is the diluent, it suppresses such dissociation. 
Secondary formation of nitric oxide in the carbon monoxide-air 
explosions was inconsiderable except when excess of air was present ; 
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in this connexion, mixtures containing 25, 50, and 60% of excess 
air were studied. With excess of air, and 125 atm. initial pressure, 
amounts of nitrogen peroxide largely in excess of those predicted 
on thermodynamical grounds were obtained, thus confirming the 
view that the primary nitrogen activation is more a pressure than a 
temperature phenomenon. In the explosion of the hydrogen-air 
mixtures, the amount of water dissociation at the maximum temper- 
atures attained never exceeded about 1%, nor could any nitrogen 
activation be detected. L. F. G. 


Detonation Limits in Explosive Gas Mixtures. R. WEND- 
LaANDT (Z. physikal. Chem., 1925, 116, 227—-260).—The conditions 
obtaining in and near the zone of pseudo detonation (cf. this 
vol., ii, 135) are investigated. It is assumed that, with progressive 
dilution of the explosive mixture, chemical reaction finally becomes 
so slow that it is not consistent with the high velocity of normal 
detonation, i.e., a volume element would remain for too short a 
time in the normal wave zone for complete chemical change to take 
place. With greater dilution the change becomes still more incom- 
plete, the retardation being accentuated by decrease in temperature 
and pressure in the wave zone. Data previously obtained are 
examined and shown to conform with this assumption, correlated 
with the equations of Riemann, Hugoniot, and Jouguet (cf. Becker, 
Z. Physik., 1922, 8, 321). Reaction velocities at high temperatures 
can be calculated from experimental data obtained in this = 

L. F. G. 


Rate of Decomposition of Nitrogen Pentoxide at Low 
Concentrations. J. K. Hunt and F. Daniets (J. Amer. Chem. 
Soc., 1925, 47, 1602—1609).—The various theories which have been 
put forward to explain unimolecular reactions are critically dis- 
cussed. The decomposition of nitrogen pentoxide is shown to be 
unimolecular. The rate of decomposition has been determined at 
35°, 45°, and 55° at pressures ranging from 280 to 0-01 mm. The 
specific rate of reaction is independent of concentration over the 
range investigated and is not influenced by nitrogen dioxide or by 
the presence of a large excess of nitrogen. J.8.C. 


Chemical Deposits of a Regular Form. J. M. MuLLaLy 
(Phil. Mag., 1925, [vi], 49, 1222—1225)—Ammonia and hydrogen 
chloride were allowed to diffuse steadily from opposite ends of a 
tube of uniform bore. The distribution of ammonium chloride 
crystals along the tube was measured (by the thickness of the 
salt deposited along an axis of the tube) by means of a travelling 
microscope. The results may be represented by the combination 


_ of two error curves, with a common origin at the point on the 


axis where the deposit is thickest. If m) is the maximum thick- 
ness at J=0 and m the thickness at a point 7 distant from the 
origin the equations are: m/m,=e-*" and m/m,=e-*"*, where 
k and k, are constants for a given tube. Within limits k and k, 
are independent of time and of the bore of the tube. R.A. M. 


if 

le 

id 

t- 

d 

a 


ii. 802 ABSTRACTS OF CHEMICAL PAPERS. 


Velocity of the Synthesis of Hydrogen Bromide by Capacity 
Change. A. Bramury (Physical Rev., 1925, [ii], 25, 858—864). 
—The dielectric constant of bromine vapour at 180° is 1-0128, 
evidently corresponding with the molecular aggregate (Br,),. 
When investigated by the capacity method, the formation of 
hydrogen bromide from hydrogen and bromine is shown to be 
practically zero in the dark at 18°; activation by illumination 
is four times as effective with blue light as with red. At 58° the 
reaction proceeds in the dark, the thermal predominating over the 
photochemical effect. A. A. E. 


Chemical Activity. P. PeTreNKo-KritscHENKO, D. and B. 
Tatmup, W. Burmy-DE-Katzman, and A. GANDELMAN (Z. physikal. 
Chem., 1925, 116, 313—318).—The velocities of reaction of halogen 
derivatives of methane and ethane with various reagents were 
measured. A periodicity in the reactivities was observed, minima 
occurring with compounds of the type C,H,;X,CH,°CHX,, and 
at and maxima with compounds of the type CHLX-CH,X, 

F.G. 

Is the Hydrolysis of Esters Derived from Strong Acids 
Accelerated by HydrogenIons? S.C.J. OLIvier and G. BERGER 
(Rec. trav. chim., 1925, 44, 6483—651).—A reply to the criticism 
by Skrabal (this vol., ii, 139) of the views advanced by the authors 
that the hydrolysis of esters of the above type is not accelerated 
by hydrogen ions. Small quantities of trichloroacetic acid are 
not decomposed under the conditions of the ne - 


Reactions of Benzoic Acid at the Boundary of Two Liquid 
Phases. A. (Roczniki Chemji, 1925, 5, [1—3], 
- 101—109).—The mechanism of the reaction between benzoic acid 
dissolved in carbon tetrachloride and aqueous sodium hydroxide 
is shown to be in agreement with the diffusion theory. The velocity 
of the reaction is greatly accelerated by stirring and by rise in 
temperature, 10° increasing the velocity by 32%. Benzoic acid 
in carbon tetrachloride solutions of more than 0-04N exists in the 
form of double molecules. The partition coefficient of benzoic 
acid between the two solvents used is 0-00126. R. T. 


Relation between Rapidity of Stirring and Velocity of 
Reaction in Heterogeneous Systems. (MuLE.) A. KLEIN 
(Roczniki Chemji, 1925, 5, [1—3], 188—147; cf. preceding abstract). 
—For reactions in heterogeneous systems the following equation 
is shown to hold: (K—a)/n=const., where K is the velocity of 
reaction with stirring, a the velocity without stirring, and n the 
number of revolutions of the stirrer per minute. The value of K 
also depends on the shape and exact position of the stirrer, and 
is not constant for the same apparatus, but only for each 7 


Reactions between Liquid Amalgams and Aqueous Solu- 
tions. (Muiz.) A. Kuxrn (Roczniki Chemji, 1925, 5, [1—3], 
110—137),—The velocity of reaction of amalgams of sodium and 
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zinc with water, acids, alkalis, and salts is investigated. The 
results obtained are not constant if with sodium amalgam water, 
alkaline, or sodium chloride solutions are used; for other solu- 
tions, the velocity falls with increase in the sodium-ion concen- 
tration. With neutral or alkaline solutions a temperature rise of 
10° increases the velocity by 46°, whilst the rate of stirring has 
no effect on the speed of reaction. The latter, for acid solutions, 
consists of the sum of two components, one of which is the velocity 
of reaction in neutral solution, the other being at any moment 
proportional to the concentration of acid, to the rate of stirring, 
and to the temperature (a 10° rise increasing the coefficient of 
proportionality by 7%), but not to the concentration of amalgam. 
In the case of zinc amalgam, the velocity of reaction with hydro- 
chloric acid appears to be proportional to the 4-6th power of the 
concentration of the latter, and is doubled by a 10° rise in tem- 
perature. The presence of zinc ions in the supernatant liquid 
diminishes the velocity of reaction. R. T. 


Thermal Decomposition of Silver Carbonate. M. CEnt- 
NERSZWER and B. Bruds (J. Physical Chem., 1925, 29, 733—737). 
—The velocity of decomposition of heated crystalline silver carbon- 
ate is normal, diminishing according to the unimolecular equation, 
but the amorphous carbonate, prepared from silver nitrate and 
potassium hydrogen carbonate, behaves abnormally. The velocity 
at first falls rapidly, then remains constant, and finally falls expon- 
entially. This is explained by the formation of an unstable oxy- 
carbonate as an intermediate product; the reaction velocity 
diminishes with rising temperature between 245° and 260°, and it 
is concluded that the oxycarbonate is a catalyst, but that above 
260° no such intermediate product is formed. A. G. 


Thermal Dissociation of Calcium Carbonate, and the 
Differential Method. II. L. Anprussov (Z. physikal. Chem., 
1925, 116, 81—96; cf. this vol., ii, 538)—The above reaction was 
investigated by means of a slight modification of the differential 
method previously described. Reaction velocities were deter- 
mined and were found to be affected considerably by moisture. 
The equation for the reaction isochore was constructed, and was 
in agreement with the Nernst equation. Extrapolated values for 
the dissociation pressures of calcium carbonate on each side of 
the experimental range (500—900°) were determined by means of 
the isochore. The chemical constant of carbon dioxide is 1-035-+-0-1. 
Advantages of the differential method are discussed.  L. F. G. 


_Nephelometry. Suggested Sensitive Test for the Stability 
of Explosives. A. F. C. Pottarp (Trans. Opt. Soc., 1924—25, 
26, 63—73).—Colloidal solutions of silver oxide, prepared by 
adding small quantities of 0-001N-sodium hydroxide to a great 
excess of 0-1N-silver nitrate solution, are exceedingly sensitive to 
traces of nitrogen peroxide, the colloidal particles disappearing. 
Purified air is drawn over finely-divided cordite or guncotton and 
through the solution contained in one tube of a nephelometer 
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similar to that described by Kingslake (this vol., ii, 821); the dis. 
appearance of the colloidal particles reduces the scattering of the 
light, the effect being measured by the movement of the standard 
tube necessary to restore photometric equality. The test is not 
sufficiently delicate to measure directly the time rate of evolution 
of nitrous gases, which is a measure of the stability of an explosive, 
but by carrying out two tests at an interval which need not exceed 
10 hrs., the amount of nitrogen peroxide accumulated during the 
interval may be determined. The test is superior to the Abel 
test, since the explosive does not require to be heated. S. I. L. 


Spark Photography as a Means of Measuring Rate of 
Explosion. J. E. Smitu (Physical Rev., 1925, [ii], 25, 870— 
876).—The explosive is placed in a cartridge having openings at 
definite intervals, additional charges being placed at the openings. 
Automatic spark illumination enables photographs to be obtained 
of the shadows of the sound waves associated with a particular 
opening. Rates of explosion for various charges of lead styphnate, 
mercury fulminate, and gunpowder were determined. ([Cf. B., 
1925, Aug.] A. A. E. 


Titanous Chloride and Nitric Acid. M. Cosiens and J. K. 
BERNSTEIN (J. Physical Chem., 1925, 29, 750—752; cf. A., 1924, 
ii, 605).—Like nitric acid, nitrous acid is reduced to nitric oxide 
by titanous chloride, whilst hyponitrous acid is reduced to nitrous 
oxide; stannous chloride reduces all three acids to hydroxylamine. 
The formation of the gaseous oxides is a catalytic effect of titanous 
chloride and they are reduced to ammonia when shaken with the 
reagent. A. G. 


Catalytic Action. XIV. Comparative Study of the 
Catalytic Activity of Reduced Copper, Reduced Nickel, and 
Thoria. II. S. Komartsv and C. Tanaxa.—(See i, 905.) 


Catalytic Action. XV. Catalytic Activity of Reduced 
Copper. II. S. Komarsv and M. Kurata.—(See i, 942.) 


Mechanism of Catalytic Decomposition. F. H. ConstaBLe 
(Proc. Roy. Soc., 1925, A, 108, 355—378).—The theory of the 
dehydrogenation of alcohols at a copper surface is discussed in 
the light of previous experimental results (A., 1924, ii, 843; this 
vol., ii, 311). It is concluded that the mechanism of the change 
is the loss of neutral hydrogen atoms, and that activation of the 
alcohol molecule by the copper consists in increasing the distance 
between the hydrogen atom and the oxygen atom of the hydroxyl 
group. The quantitative deductions from this point of view are 
not in agreement with experiment unless it is assumed that only 
a part of the copper surface is catalytically active, i.e., that ““ reaction 
centres ”’ exist. 

These centres are treated as being some characteristic grouping of 
copper atoms, and the variation in the activity of the catalyst with 
its temperature of preparation is discussed from this point a 


— 
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Poisoning of Nickel Catalyst by Thiophen and Action of 
a Copper Catalyst. B. Kusora and K. YosurKawa (Sci. Papers 
Inst. Phys. Chem. Res., 1925, 3, 33—50).—The toxic influence of 
thiophen on the catalytic reduction of benzene to cyclohexane in 
presence of reduced nickel is investigated. It is considered that 
unstable nickel hydrides, H(Ni),H, coexist in the catalyst in pro- 
portions depending on the conditions under which the catalyst 
is prepared. The most active hydride, H’... HNiH . ..H’, alone is 
capable of hydrogenating an aromatic nucleus and is the only one 
poisoned by thiophen. A nickel catalyst thus poisoned will still 
reduce phorone to valerone with yields equal to those obtained 
with the most active catalyst, because the unpoisoned H(Ni),H is 
present. Copper catalysts will not catalyse the hydrogenation of 
aromatic nuclei and copper is not poisoned by thiophen, which 
supports the above theory. In the reaction studied, the thiophen 
nucleus is reduced and nickel sulphide is formed progressively 


' throughout the catalyst. The percentage of active nickel formed 


decreases rapidly the higher the temperature at which the oxide 
is reduced; the temperature of preparation of the latter from the 
nitrate has little effect. 

Valerone semicarbazide melts at 121°, higher than previously 
recorded. 8S. K. T 


Action of Promoters in Catalysis. M. C. BoswrLt and 
C. H. Baytrey (J. Physical Chem., 1925, 29, 679—692).—When 
ferric oxide containing ceric oxide is reduced by hydrogen the 
volume of hydrogen retained by the oxides, compared with the 
amount of water removed, is greater than in the absence of ceric 
oxide, and the addition of potassium hydroxide has a similar effect 
on platinum. It is therefore concluded that the action of pro- 
moters is to increase the concentration of charged hydrogen and 
hydroxyl in the surface layer (cf. A., 1923, ii, 231; this vol., ii, 215; 
Proc. Roy. Soc. Canada, 1923, 17, III). The promoter probably 
(1) enables the surface film to be formed more rapidly on reduc- 
tion, (2) acts as particles throughout the reduced layer around 
which dissociated water can accumulate at higher concentrations, 
and (3) increases the stability of the catalytic film so that it is 
not lost, at high temperatures, as water. A. G. 


Reciprocal Excitation and Inactivation of Catalysts. A. 
QUARTAROLI (Gazzetta, 1925, 55, 252—264; cf. this vol., ii, 53).— 
The catalytic effect on the decomposition of hydrogen peroxide 
produced by copper hydroxide prepared from a copper salt and 
sodium hydroxide in presence of the peroxide increases enormously 
as the concentration of the hydrogen peroxide is diminished; 
under certain conditions, diminution of such concentration sixteen- 
fold results in more rapid liberation of oxygen. Ferric hydroxide, 
precipitated with the copper hydroxide, greatly increases the 
catalytic activity of the latter, although alone its effect is negligible ; 
a mixture of these two hydroxides in presence of alkali is far superior 
to colloidal platinum as a catalyst for the peroxide in very dilute 
solution. On the other hand, nickel and magnesium hydroxides, 
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similarly precipitated, weaken the action of copper hydroxide, 
whilst the effect of aluminium hydroxide may be in either direction 
according to the concentration of the copper in the solution. 

P, 


Positive and Negative Catalysts of the Dehydration of 
Cupric Hydroxide. A. QuarTaRoLi (Gazzetta, 1925, 55, 264— 
270).—Addition of as little as 1 part of hydrogen peroxide per 
2108 parts of solution appreciably increases the velocity with 
which cupric hydroxide, in presence of a small amount of alkali, 
changes colour at 50° to green and ultimately to black. The 
traces of the peroxide present in ordinary distilled water are possibly 
the cause of such change. Even in amounts very small compared 
with the quantity of cupric hydroxide itself, various electrolytes, 
particularly magnesium salts, markedly retard the alteration of 
the hydroxide. The blackening of copper hydroxide suspended in 
alkaline solution appears to be, not a simple dehydration, but a 
complex phenomenon composed of oxidations and reductions, with 
formation of saline hydrates containing copper atoms of different 
degrees of oxidation. 


Low-temperature Oxidation at Charcoal Surfaces. I. 
Behaviour of Charcoal in the Absence of Promoters. E. K. 
RipEat and W. M. Wrieut (J. Chem. Soc., 1925, 127, 1347— 
1357).—Oxygen may be adsorbed on a charcoal surface to form 
at least three types of surface compounds: (i) the autoxidisable 
fraction formed by the readily detachable atoms not in the regular 
space lattice; (ii) strong adsorbing surface from which carbon 
dioxide can be evolved only at high temperatures (non-catalytic 
surface); (iii) a fraction forming unstable oxygen complexes, which 
may in time pass over into the more stable form; the oxygen on 
this is activated. Attempts have been made to measure the areas 
of these different surfaces on the charcoal. The autoxidisable 
fraction was measured by determining the amounts of poison 
(potassium ferricyanide and amyl alcohol) adsorbed per 100 mg. 
of charcoal to arrest autoxidation; it was found to be 0-38% of 
the surface. Aqueous solutions of substances containing but one 
polar group (alcohol, formic, acetic, and the higher fatty acids) 
do not undergo oxidation at the surface of charcoal; substances 
containing two adjacent polar groups (one of which may be a 
mobile hydrogen atem) are readily oxidised. Reaction velocities 
of acid oxidation were much higher than the autoxidation, and 
kso-/kgg- was 2-0 against 1-8 for the latter. Hence oxidation is 
proceeding on another portion of the charcoal greater in extent 
than that undergoing autoxidation. The two reactions are not 
coupled reactions, and the autoxidisable areas can be poisoned 
without influencing catalytic oxidation. The velocity of oxidation 
increases with the concentration of the acid and then falls; the 
maximum rate corresponds with a higher concentration of acid 
if the oxygen pressure is increased, the optimum being independent 
of the temperature. This corresponds with a suitable stoicheio- 
metric proportion of the reactants on the catalytic surface. From 
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the amount of amyl alcohol adsorbed to prevent oxidation it was 
concluded that 40-5°% of the total area is active. 1 ie ee 


Decomposition of Hydrogen Peroxide by Cobaltic Hydr- 
oxide. F. G. TryHorN and G. Jessop (J. Chem. Soc., 1925, 
427, 1320—1330).—The cobaltic hydroxide was prepared by the 
addition of ammonia to a mixture of hydrogen peroxide and cobalt 
chloride solution. Low concentrations gave a stable brown sol; 
higher concentrations gave unstable sols which soon coagulated. 
The catalyst activity kA has been calculated by means of the 
equation for a catalysed unimolecular reaction: kA=1/(t,— 
t,) log {(a—x,)/(a—x,)}. The activity appears to be subject to 
a dual change: an irreversible fall, and a simultaneous reversible 
increase inversely dependent on the hydrogen peroxide concen- 
tration. The irreversible fall seems to be due to a change in the 
nature of the catalytic surface, resulting in an orientation of the 
molecules in a position of minimum potential energy, which orient- 
ation probably corresponds with a minimum activity. This fall 
is made negligible by previous treatment of the catalyst with 
excess of hydrogen peroxide or by allowing it to form slowly by 
the hydrolysis of a cobaltammine salt. The promoter effect of 
ammonia is attributed to hydroxyl ions. High concentrations of 
ammonia decrease the activity due to dissolution of the catalyst. 
The activity of the catalyst is at first proportional to its concen- 
tration; at higher concentrations, it increases more rapidly than 
catalyst concentration. The catalytic activity is an inverse linear 
function of the concentration of hydrogen peroxide. A mechanism 
is suggested for the reaction in which the decomposition of the 
peroxide occurs in a unimolecular film on the catalyst surface, a 
distortion of the intramolecular force field on adsorption rendering 
one hydrogen atom of the peroxide molecule removable by the 
impact of a hydroxyl ion. The peroxide ion thus formed decom- 
poses to give oxygen and hydroxyl ions. An equation derived on 
this basis agrees with experimental data and is applicable to other 
cases of catalysis. W. T. 


__Electrolytic Preparation of Hydrogen Sulphide and Sulph- 
ides. P. FiscHer (Z. Llektrochem., 1925, 31, 285—286),—In 
order to obtain satisfactory yields of hydrogen sulphide and 
metallic sulphides by the electrolytic method, the cathode must 
(i) possess as large a conductivity as possible, (ii) have as large a 
sulphur content as possible, (iii) be of simple composition. The 
resistance of homogeneous mixtures of silver, arsenic, and copper 
sulphides, and copper pyrites, stibnite, and galena, with excess of 
sulphur were determined, but only in the case of copper sulphide 
was the mixture a conductor, the greatest specific conductivity 
being obtained with a 50°, mixture of the two components. Using 
this electrode as the cathode, a pure cadmium anode, sodium 
sulphate solution as electrolyte, and a current density of 0-05 
amp./cm.”, the yield of cadmium sulphide is practically theoretical, 
both yellow and orange forms being produced. With a current 
density of 0-005 amp./cm.%, only the yellow form is obtained. 


| 
| 
| 


ii. 808 ABSTRACTS OF CHEMICAL PAPERS. 


Since the current—potential curve for a 0-1N solution of sodium 
hydroxide using this cathode and a platinised-platinum anode is a 
straight line showing no decomposition potential, no evolution of 
hydrogen occurs, but the sulphur passes directly into solution as 
an ion. J. W. B. 


Electrolytic Preparation of Selenides and Iodides. P. 
Fiscuer (Z. Elektrochem., 1925, 31, 286—287).—Metallic selenides 
and iodides may be prepared electrolytically by methods similar 
to those employed for the preparation of sulphides (cf. preceding 
abstract). In the case of selenides the cathode consists either of 
a rod of selenium round which is wound a platinum wire, or, better, 
an alloy of zinc (5 parts) and selenium (1 part), since in the latter 
case no hydrogen is evolved and no disintegration of the cathode 
occurs, the anode being a zinc or copper plate, the electrolyte a 
solution of sodium sulphate, and the current density 0-1—0-2 
amp./cm.?. With a silver anode, mainly polyselenides were formed. 
The valency of the selenium in solution varies with the nature of 
the anode, the nature and concentration of the electrolyte, current 
density, etc. For the formation of iodides, the cathode may be 
either a rod of silver iodide or a platinum plate coated with a thick 
layer of solid iodine, the electrolyte a solution of potassium nitrate, 
and the anode a platinum or lead plate; with the latter, crystalline 
lead iodide separates during the hydrolysis. Lead iodide is also 
formed when a lead plate and an iodine-coated platinum plate 
dipping into a 5% solution of potassium nitrate are connected by 
a copper wire. Varying amounts of free iodine also pass into 
solution. J. W. B. 


Electrodeposition of Zinc from Sulphate Solutions. A. L. 
MarsHatu (/'rans. Faraday Soc., July 1925, advance proof, 7 pp.). 
—The efficiency of deposition of zinc from pure sulphate solutions 
increases with rise in temperature more rapidly the lower the zinc 
and the higher the acid concentration. The potential of a zinc 
electrode against a 3-51N-solution of sulphuric acid increases with 
the current density rapidly at first, then slowly to a maximum of 
about —1-36 volt at 20° and —1-25 volt at 41—59°; these values 
are considerably reduced by the addition of zinc sulphate to the 
solution and still more so by the presence of even minute amounts 
of antimony. The current efficiency of zinc deposition is decreased 
very greatly by the presence of copper, ferrous, or manganese 
sulphates, especially at the higher temperatures, but antimony has 
the most marked effect of any impurity, even 1-0 mg. per litre 
reducing the efficiency by 10%. A. R. P. 


Electrolytic Oxidation of Alcohols. II. Electrolytic 
Chlorination of Ethyl Alcohol. §S. Korpzumr1 (Mem. Coll. Sci. 
Kyoté, 1925, 8, 155—166).—The electrolytic chlorination of ethyl 
alcohol in potassium chloride solution is studied. A special electro- 
lytic cell is described, and the effects of temperature, current 

ensity, and electrolyte are determined. Using a carbon plate 
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anode and a copper cathode, both anolyte and catholyte being a 
solution of potassium chloride, saturated at 70°, at a temperature 
of 70—80° and a current density of 0-08 amp./cm.?, the main 
roducts are chloral hydrate and alcoholate, monochloroacetic 
acid, ethyl acetate, monochloroacetaldehyde hydrate and alcohol- 
ate, and chloroether, the last three products representing inter- 
mediate stages in the production of chloral. In the formation of 
monochloroacetic acid, the alcohol is first oxidised to aldehyde, 
which is then chlorinated, and the chlorinated aldehyde then 
undergoes further oxidation to the acid. By limiting the time of 
passage of the current, corresponding dichlorinated products are 
isolated. The yield of monochloroacetic acid is increased and that 
of chloral decreased by interruption of the electrolysis, the best 
yield (61-2%) of the latter being obtained by addition of the alcohol 
drop by drop to the potassium chloride electrolyte, the concen- 
tration of which is maintained as high as possible, the electrolysis 
being carried out at 70—80°. In no case was a 


Life Period of Activated Molecules in Thermal and Photo- 
chemical Reactions. N. R. Duar and B. K. Muxerst (Z. Elek- 
trochem., 1925, 31, 283—-285).—The authors have applied Turner’s 
formula for the calculation of the average life of an activated 
molecule (A., 1924, ii, 362) to a number of thermal and photo- 
chemical reactions in dilute solutions, the concentration of the 
reacting substances being substituted for the gaseous pressure in 
the original equation. The value of 7 is found to be of the same 
order (10°°—10° sec.) in each type of reaction, thus confirming 
the authors’ opinion that there is no fundamental distinction 
between thermal and photochemical reactions. J. W. B. 


Experimental Technique of Photochemistry. II. Deter- 
mination of Energy Distribution and Total Energy in Radi- 
ation from Quartz Mercury Lamps. R. G. FRanx in, R. E. W. 
Mappison, and L. REEVE (J. Physical Chem., 1925, 29, 713—726; 
ef. this vol., ii, 234).—Details are given of the apparatus used for 
the determination of energy distribution. It is shown in detail 
that, whatever the widths of the telescope and collimator slits, 
and whatever the nature of the line, whether simple or complex, 
its relative energy is obtained by dividing the area of its energy 
distribution diagram by da; the energy distribution diagram is 
obtained by plotting the galvanometer deflection against the wave- 
length and dd is the wave-length range embraced by the telescope 
slit. Total energy is measured by comparison with a Hefner 
lamp; care must be taken that the mercury lamp is in the position 
in which it is to be used subsequently, and the field illuminated by 
the lamp must be explored by the thermopile in order to obtain a 
correct mean value. Corrections are applied for reflection at the 
surfaces of lenses etc. and for the infra-red radiation passing through 
the water-cell. The radiant energy of any wave-length is calculated 
from the total energy and the energy distribution. A. G. 
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Change of Mass of Silver Halides on Intense Illumination. 
P. P. Kocu and B. Kreiss (Z. Physik, 1925, 32, 384—396).— 
Grains of silver halides prepared in a variety of ways were sus- 
pended by means of an electrical field between the plates of a 
condenser and the light from a “ pointolite ”’ lamp focussed on them. 
Silver bromide lost about 25% of its weight, and silver chloride 
rather less. The loss with silver iodide was doubtful. E. B. L. 


Ripening of Photographic Emulsions from the Point of 
View of Ionic Deformation. H. Scumipt (Z. wiss. Phot., 1925, 
23, 201—216).—“ First-ripening ”’ (7.e., during emulsification) and 
“ after-ripening ”’ (i.e., after washing) are considered. The former 
results in increase of grain size and no increase in sensitiveness, 
and it determines the lattice-form of the grains. In “ after- 
ripening” there is no apparent change in grain size, but the indi- 
vidual lattice-forms are made more sensitive to light by the elimin- 
ation of adsorbed bromide ions, which leads to a change in the 
deforming forces in the silver halide grains. The quantum jumps 
are then no longer reversible, but become irreversible and form 
atomic bromine and silver. The adsorption forces vary in magni- 
tude, and are dependent on the structure and size of the grains, 
and therefore on the “ first-ripening.’” The extent of “ after- 
ripening ’’ is determined by the “ first-ripening ’’ and the resulting 
lattice form. In “ after-ripening ” the forces holding the adsorbed 
bromide ions are overcome by the adsorption of the gelatin, which 
can be assisted by addition of certain salts, e.g., nitrates, by heat- 
ing, or by dehydrating with alcohol. ‘‘ After-ripening ”’ is acceler- 
ated catalytically by hydroxyl ions, and ripening-agents act by 
forming hydroxyl ions by hydrolysis or dissociation, or else by 
reacting chemically with bromine. The bromide ions removed 
during ripening are taken up by the gelatin, and the degree of 
first’ and “ after-ripening’’ depends on the gelatin used. 
Chemical fog is due to excessive displacement of adsorbed bromide, 
and is identical in nature with the latent image. With emulsions 
prepared with excess of silver instead of excess of bromide, silver 
ions are adsorbed to the lattice bromine ions and increase their 
deformation, thus giving enhanced sensitivity. On “ after-ripen- 
ing” or keeping, these emulsions fog, owing to reduction by the 
developer of the silver ions removed from the lattice. W.C 


[Photographic] Ripening Process. IV. Lippro-Cramer (Z. 
wiss. Phot., 1925, 23, 227—232; cf. this vol., ii, 574).—The sen- 
sitiveness of a Lippmann emulsion is enormously increased by 
digestion at 60°, and the ripened emulsion can be markedly de- 
sensitised by treatment with chromic acid, although the minimum 
sensitiveness thus attainable is higher than that of the unripened 
emulsion. With coarser-grained emulsions, the sensitiveness can 
be reduced to that of the original emulsion. The difference is due 
to the light absorption of the ripened Lippmann emulsion being 
much higher than that of the unripened emulsion, whereas with 
coarser grained emulsions, the absorption is not so different in the 
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two cases. Conclusions of Weigert and Schdller (A., 1922, ii, 10), 
that in a silver chloride print-out emulsion not the silver chloride 
but adsorbed silver is the sensitive material, are criticised. Their 
experimental results are in accordance with the usual view of 
chemical sensitisation by silver salts etc. The preparation and 

roperties of ‘‘ photometer-papers ”’ are considered. The behaviour 
of emulsions to printing-out is in no way parallel with their ordinary 
photographic sensitiveness. 


History and Theory of the Latent Image. III. Lippo- 
CraMER (Z. wiss. Phot., 1925, 23, 216—226).—Evidence for the 
mechanical and chemical views of the action of light on the photo- 
graphic plate is discussed, prominence being given to older observ- 
ations with iodised silver, and to physical development and 
“development by light.” (Cf. this vol., ii, 575.) Ww. Cc. 


Effect of Light on the Interaction of Water and Sodium 
and Potassium Amalgams. 8. Buarnacar, M. Prasap, 
and D. M. Muxersi (J. Indian Chem. Soc., 1925, 1, 263—272).— 
The effect of light on the rate of evolution of hydrogen when sodium 
or potassium amalgam reacts with water is measured. The amal- 
gams react in the dark, but the rate of evolution of the hydrogen 
is increased by the action of light from a carbon are (A=366— 
525yu). The increase is greater the greater is the percentage of 
metal in the amalgam up to a certain point, after which the differ- 
ence decreases with an increase in the concentration of the sodium 
or potassium. J. W. B. 


Effect of Light on the Thermoelectric Power of Selenium. 
R. M. Hotmss (Physical Rev., 1925, [ii], 25, 826—834)—Tllumin- 
ation causes a decrease of about 5° in the thermoelectric power of 
selenium, corresponding with a five-fold increase in conductivity. 
The effect may be explained by assuming that a decrease in the 
potential energies of electrons in the interatomic space causes an 
increase in the mean free path of conducting electrons. A large 
thermal £.M.F. is developed in a circuit formed entirely of selenium 
homogeneous in every respect except that a region of temperature 
gradient of one sign is illuminated whilst that of the other sign is 
in darkness; the illuminated selenium is positive at the cold 
junction. A. A. E. 


Photo-activation of Chlorine. W. Tay tor (Phil. Mag., 1925, 
[vi], 49, 1165—1168).—On the assumption that the photosynthesis 
of hydrogen chloride measures the activation of chlorine, the 
reaction velocity has been determined for different spectral ranges. 
If hv=sL=E,,—E,, the incident light, if it is active, must furnish 
sk. If the final state H,, is not quantified, v will be a threshold 
frequency. The activating region of the spectrum actually cor- 
responds with that of the general absorption of chlorine itself, i.e. 
the threshold frequency is about 4900 A., and it would seem as if 
the vibratory motions are not quantified. The Ribaud fine structure 
bands do not correspond with the activating region. R.A. M. 
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Mechanism of Photosynthesis of Hydrogen Chloride in 
the Visible Spectrum. J. CatHata (Compt. rend., 1925, 181, 
33—36).—The reaction schemes as proposed by Coehn and others 
(A., 1923, ii, 206; this vol., ii, 142) are not in agreement with 
experiment. A more probable mechanism is suggested. Collision 
is only followed by reaction when the encounters occur within the 
active zones surrounding the molecules of water vapour. The 
catalytic activity of water vapour is directly proportional to the 
intensity of illumination. The following reaction scheme is sug- 
gested: (i) (ii) C1+Cl,=Cl,; (iii) Cl+O,=CI0,; 
(iv) Cl, +0,—Cl0,+Cl,; (v) The expression 
representing the rate of formation of hydrogen chloride from 
considerations of the kinetics of the above reaction scheme is: 
a{HCl]/dt = K’ . + -+ 
where K’, K,, K,, Ky are constants and I the intensity of the 
illumination. The above formula is in excellent agreement with 
the experimental data of (Mrs.) Chapman (T., 1923, 123, 3062). 
The mechanism suggested is further supported by the work of 


Baly and Barker (T., 1921, 119, 653). J.8.C. 
Action of Light on Dyes Applied to Cotton Fabrics. 
Summary of the Literature. P. W. Cunurre (J. Tezt. 


Inst., 1924, 15, T, 173—194)—A review under the headings: 
comparative tests of fading; absolute measurements; sources of 
light; influence of the atmosphere; influence of the colour of 
the light; relation between active rays and absorption spectra 
of the dyes; influence of temperature; influence of added sub- 
stances and the protection of dyed fabrics from fading; theories 
of fading action; and the relation between chemical constitution 


and fading. J.C. W. 


Xenon Hydrate. Dr Forcranp (Compt. rend., 1925, 181, 
15—17).—A crystalline hydrate containing 6 or 7 molecules of 
water is readily formed on introducing xenon and water into the 
tube of a Cailletet apparatus. The dissociation pressures of the 
hydrate have been measured over the temperature range 1:4— 
23-5°, 24° being the critical temperature of decomposition. The 
heat of formation from liquid water is 18-266 cal. The stabilities 
of the hydrates of the inert gases increase with increasing molecular 
weight of the gas, the dissociation pressures expressed in atms. at 
0° for the respective hydrates being: xenon 1-15, krypton 14-5, 
argon 98-5. Neon hydrate is not obtained even under pressures 
as high as 260 atm. at 0°. Hydrate formation is the only chemical 
process in which the inert gases participate. J.S.C. 


Artificial Magnesium Silicate. A. Damrens (Compt. rend., 
1925, 1480, 1843—1845).—The magnesium silicate obtained by the 
reaction of magnesium sulphate and alkali silicates is always 
contaminated with alkali; this occurs to the extent of 1% even 
when excess of magnesium salt is employed. The product is partly 
colloidal and is especially so when the silicate solution is in excess. 
When the silicate used is Na,Si,O,, the larger particles of precipitate 


— 
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correspond with the formula (Na,Mg)Si,O;, and the smaller 
colloidal particles after prolonged fractionation vary from 1-48 
(NagMg)0,2SiO, to (Na,Mg)Si,O,; or (Na.Mg)SiO,;. The last formula 
(mixed metasilicate) corresponds with the maximum percentage 
of sodium obtained in the experiments. At the moment of pre- 
cipitation the larger particles of magnesium silicate absorb sodium 
silicate to form the salt (Na,Mg)Si,0,, whereas the smaller, 
negatively charged particles adsorb sodium ions. The limiting 
composition (Na,Mg)SiO, is reached by the finest particles. If 
instead of Na,Si,O, the salt Na,Si,O, is substituted, the larger 
rticles correspond with (Na,Mg)Si,O, and if Na,SiO, is used the 
ae grains consist of (Na,Mg)SiO,. The potassium silicates 
behave similarly. R. A. M. 


Thermal Behaviour of Hydrated Barium Aluminate. G. 
Marquori (Atti R. Accad. Lincei, 1925, [vi], 1, 445—448).—Barium 
aluminate pentahydrate, BaAl,O,,5H,O, prepared by boiling pre- 
cipitated alumina with saturated barium hydroxide solution in 
absence of carbon dioxide, loses 3 mols. of water at 190°, becomes 
anhydrous at 310°, and exhibits two arrests in the heating curve, 
at 725° and 1040°, respectively, corresponding with two stages in 
the decomposition of the compound. ; T. i. P. 


Mercury-Ammonia Compounds. P. Ray and P. C. Banpbo- 
papuyay (J. Indian Chem. Soc., 1925, 1, 235—246).—By the action 
of ammonia and ammonium carbonate on mercuric chloro-iodide 
and of potassium thiocyanate, chromate, and arsenate on infusible 
white precipitate, several new mercury-ammonia compounds and 
derivatives of Millon’s base are prepared. The addition of a 
solution of mercuric chloro-iodide (obtained by saturating a solu- 
tion of mercuric chloride with mercuric iodide) dropwise to a con- 
centrated ammonia solution yields the compound 

6NH¢,Cl,NHg,1,2H,0, 
orange-yellow, whilst by the addition of dilute ammonia to an 
excess of the mercuric chloro-iodide solution the compound 
4NH,HgCl,NHg,Cl,2HgCl,, white, is formed. Addition of an 
excess of ammonium carbonate solution to mercuric chloro-iodide 
solution yields the compound NHg,Cl,2HgCl,,NH,; whilst the 
reverse procedure yields the compound 
Addition of the corresponding mercuric bromo-iodide to ammonia 
yields mixtures of variable compositions, the reverse process yield- 
ing dimercurammonium bromide, which is also obtained by the 
action of ammonium carbonate. The action of potassium salts 
on infusible white precipitate (cf. Balestra, A., 1893, ii, 278) pro- 
ceeds through the formation of a stable intermediate compound 
to form derivatives of Millon’s base, potassium thiocyanate yielding 
the compound NHg,SCN; potassium chromate yields 
(NH,Hg,0),CrO 

(cf. Hensgen, A., 1887, 218); potassium bromide and iodide yield 
the dimercurammonium bromide and iodide, respectively. Potass- 
lum arsenite reduces an infusible white precipitate, but the com- 


pound (NH,Hg,0),As0,,3H,O, which may be regarded as the 
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arsenate of Millon’s base, is obtained when freshly-prepared mer- 
curic arsenate is digested with ammonia. Nitrogen trioxide passed 
into a cold aqueous suspension of infusible white precipitate forms 
a double salt of mercuric chloride and ammonium nitrite which 
could not be isolated in the pure state. Zinc and cadmium 
ammonium chlorides react with infusible white precipitate to produce 
fusible white precipitate. J. W. B. 


Chemical Compounds of Salts in the Electric Arc. T. 
Prcozatsk1 and G. Moxrzycxk1 (Compt. rend., 1925, 180, 1829— 
1831).—Two carbon poles are maintained at a fixed distance 
apart and connected to a constant voltage supply. One pole tapers 
to a point and in the crater of the other mixtures of definite com- 
position are placed. The fall of potential across the arc is measured. 
Using known mixtures of lime and alumina, the observed voltage 
is plotted against the percentage of either constituent. On the 
same graph, the m. p. curve of mixtures is plotted. On both 


curves two minima are observed corresponding with the com-: 


pounds Al,0,,CaO and 3Al1,0,,5CaO. Further results indicate the 
existence of a compound 3KCI,NaCl which would only be formed 
at the temperature of the are. The higher is the m. p. or b. p. 
of the salt in the crater, the less is the energy needed to maintain 
the arc. Thus, as in thermal analysis, whenever maxima or minima 
occur in the potential-composition curves, these correspond with 
mixtures of which the m. p. or b. p. are sharply different from 
those of neighbouring mixtures, 7.e., the discontinuities may corre- 
spond with definite compounds. R. A. M. 


Hydrolysis of Mica. P. A. ZEMIATTSCHENSKI (Ann. Inst. 
Anal. Physico-Chim. Leningrad, 1925, 2, 484—485).—When heated 
with water, muscovite undergoes energetic hydrolysis and gradually 
— kaolinite in composition. The extent to which this 
change takes place depends on the duration of the action and on 
the fineness of the mica; the change may be accelerated and 
rendered complete by raising the temperature. Muscovite is 
decomposed more readily than kaolinite when treated with 10% 
hydrochloric acid solution. Slight hydrolytic decomposition of 
muscovite doubtless plays a large part in the process of the decdy 
of mica. 


Stannic Iodide Complexes. V. AuGER and T. KaARANTASSIS 
(Compt. rend., 1925, 180, 1845—1847).—Stannic iodide is gradually 
hydrolysed in dilute hydriodic acid solution and more readily in 
aqueous solution. Addition of sodium, potassium or ammonium 
odide to these solutions does not modify their properties, but 
addition of rubidium or cesium iodides or of the hydriodides of 
strong bases leads to the formation of stable complex salts, of 
which the following (X,SnI,) are described: rubidiwm stannic 
iodide, cesium stannic iodide, tetramethylarsonium stannic iodide. 
Mixed crystals of the composition K,[SnBr;.,,1p..,] and 

respectively, are obtained on adding potassium or ammonium 


iodide to concentrated solutions of stannic bromide. L. F. H. 
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So-called Lead Suboxide. A. E. van Arxket (Rec. trav. 
chim., 1925, 44, 652—654).—An examination of the X-ray spectrum 
of lead suboxide, obtained by carefully heating lead oxalate, shows 
this to be a mixture of tetragonal lead oxide and the metal. The 
dimensions of the unit cell of the tetragonal lead oxide existing 
in this mixture are: length of base, 3-87 A., and height, 5-02 A. 

L. L. B. 


Imino Group. FE. OLiverI-MANDALA (Gazzetia, 1925, 55, 
271—279).—Consideration of Schmidt's results (A., 1924, i, 721) 
in the light of the work of the author since 1913 shows that, in 
Schmidt’s reactions, not addition of the imino radical resulting 
from the decomposition of the azoimide by the action of the sulphuric 
acid, but rather a preliminary addition of the azoimide to the 
carbonyl group of the aldehyde or ketone, with initial formation 
of the corresponding azides, must be assumed. These azides are 
then readily able to undergo further changes to yield the compounds 
obtained by Schmidt. That such addition of azoimide can occur 
may be proved by the fact that anhydrous solutions of azoimide in 
a ketone or an aldehyde often form crystalline deposits, presumably 
of the additive compounds. 


Complex Salts of Antimony Trichloride. 8S. MiyaKe (Mem. 
Coll. Eng. Kyushu, 1925, 3, 187—193).—Equilibria in the system, 
potassium chloride : antimony trichloride : 10-55% aqueous hydro- 
chloric acid solution, have been determined at 25°. The solu- 
bilities of potassium chloride in water and 10-55%, hydrochloric acid 
solution are 26-27% and 12-75%, respectively, and of antimony 
trichloride 90-90% and 90-07%. Two complex salts, 2KCI,SbCI, 
and 7KCI1,3SbCl,, have been shown to exist, but no mixed crystals 
such as found by Jordis (A., 1903, ii, 603). M. S. B. 


Selenic Acid and the Selenates. V. Lenner and E. J. 
Wecuter (J. Amer. Chem. Soc., 1925, 47, 1522—1523).—The 
selenites of potassium, sodium, lithium, rubidium, cesium, barium, 
and strontium are converted into selenates on roasting in the air. 
Selenates are also formed when the corresponding carbonates are 
roasted with selenium dioxide or selenium. Solutions of selenic 
acid may be obtained by treatment of aqueous suspensions of 
barium selenate or solutions of potassium selenate with sulphuric 
or perchloric acids, respectively. Selenic acid of a high degree of 
purity is obtained by the latter method. J. 8. C. 


Cobalti-ammine Chromates and Chromato-cobalti-am- 
mines. P. Ray and P. V. Sarkar (J. Jndian Chem. Soc., 1925, 
1, 289—296; cf. Briggs, T., 1919, 115, 67).—The action of chromic 
acid on carbonato-tetrammine- and carbonato-pentammine-cobaltic 
salts is investigated. The following new co-ordination compounds 
are prepared and evidence for their constitution is given: chromato- 
tetramminecobaltic dichromate monohydrate, 

[(NH,),CoCrO,],Cr,0;,H,0 
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(anhydrous compound obtained by drying over sulphuric acid), 
by the action of the carbonato-tetramminecobaltic nitrate on 
( ) 

is obtained when a larger pata of trio acid is employed; 
dichromato-pentamminecobaltic chromate, 

_ 
and aqguopentamminecobaliic dichromate, 

are obtained under from the carbonato- 
pentammine salt. By the action of ammonium dichromate and 
ammonia on freshly-precipitated cobalt hydroxide chromato-pent- 
amminecobaltic chromate, ;);CoCrO,],CrO,,2H,O, is obtained 
which on recrystallisation from dilute acetic acid yields the aquo- 
pentamminechromate dichromate, 


Reaction Productsjof Ruthenium Tetroxide and Hydro- 
chloric Acid. S. Aoyama (Sci. Rep. Téhoku Imp. Univ., 1925, 
14, 1—24).—Ruthenium tetroxide reacts with dry hydrogen 
chloride to form very hygroscopic, reddish-brown needles of tetra- 
chlorodioxyruthenic acid, H,RuO,Cl,,3H,O. This compound is 
very soluble in water and alcohol; the dilute aqueous solution 
rapidly hydrolyses giving a black colloidal precipitate. With 


ammonium chloride a black, crystalline precipitate of a mixture’ 


of ammonium hexachlororuthenate and pentachlororuthenite is 
formed and the mother-liquor contains ruthenium tetroxide. When 
heated with an excess of ammonia the solution deposits violet 
crystals of a new ruthenium ammine, Ru(NHsg)3(H,O),Cl,. Con- 
centrated hydrochloric acid and chlorine convert tetrachlorodioxy- 
ruthenic acid into hexachlororuthenic acid which yields a brown, 
crystalline ammonium salt, (NH,),RuCl,,0-5H,O, readily soluble 
in water, but insoluble in concentrated hydrochloric acid. 
Ammonium hexachlororuthenate solutions slowly give a violet-black 
recipitate with hydrogen sulphide, precipitation of the ruthenium 
ing complete in 24 hrs.; no blue intermediate compound is formed 
in this reaction. Potassium hexachlororuthenate, K,RuCl,, obtained 
in a similar way to the ammonium salt, crystallises in dark brown 
octahedra, readily soluble in water, giving a yellow solution which 
yields a black precipitate of ruthenium tetrahydroxide when boiled 
with sodium hydroxide. When potassium hexachlororuthenate 
is heated at 540° in a current of hydrogen chloride, a new potassium 
pentachlororuthenite (K,RuCl,) is obtained which differs in many 
properties from those described by Howe (A., 1904, ii, 490) and 


earlier workers. Its aqueous solution is much paler in colour 
and more stable than those of the other two forms, and gives 4 
deep blue colour with sodium hydroxide which changes, on keeping, 
to a greenish-yellow, and finally a black precipitate is deposited. 
With hydrogen sulphide, the solution slowly becomes bright 
green, then azure-blue, and finally colourless. When tetrachloro- 
dioxyruthenic acid is heated at 400° in a stream of oxygen, 


| 
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on ruthenium dioxide is obtained as a lustrous, black mass resembling 

graphite. A. R. P. 
d: Preparation of Conductivity Water. I. Bencowrrz and H. T. 
, Horcuxiss, jun. (J. Physical Chem., 1925, 29, 705—712).—A 
still has been designed which supplies, practically continuously, 
water of a conductivity of 0-06—0-07«10° ohm™. Twenty 
litres of tap water are digested near the b. p. with alkaline 
‘0 permanganate and distilled into a second boiler where carbon 
nd dioxide is removed by passing a current of purified air through the 
ite hot water. This water is in turn distilled and the vapour enters a 
od preliminary air condenser and steam trap, where about 20% is 
0- collected; 80°%, of the steam passing this is condensed in a warm 
), water condenser and constitutes the conductivity water. The still 
is constructed of copper and block tin and is completely water- 

sealed against influx of laboratory air. A. G. 
O- Preparation of Selenic Acid and of certain Selenates. V. 
D, LENHER and C. H. Kao (J. Amer. Chem. Soc., 1925, 47, 1521— 
wal 1522).—The halogen acids formed in the preparation of selenic acid 
a- by oxidation of selenious acid by chlorine or bromine are best 
= removed by addition of silver carbonate in quantity slightly in 
m excess of that necessary to precipitate the halogen. The small 
th ' amount of soluble silver selenate is decomposed by hydrogen sulphide. 
re The acid solution can be concentrated on the water-bath to about 
is 80% and to higher concentrations under diminished pressure. 
n From the mixed acid solution obtained by chlorination of selenious 
et acid, selenates may be prepared by neutralisation with metallic 
n- carbonates. The sparingly soluble selenates of lead, barium, 
y- strontium, and calcium are obtained as precipitates. In the case 
n, of soluble selenates, metallic chlorides are removed by treatment 
le with alcohol or acetone, the residue being redissolved in water and 

; reprecipitated by either of these solvents. J.8.C. 
Molybdenum Pentoxide. W. Warpiaw and F. H. NicHoxts 
d (J. Chem. Soc., 1925, 127, 1487).—Molybdenum pentoxide can be 
d prepared by heating the oxysulphate (A., 1924, ii, 766) or the 
mn oxyoxalate (J., 1925, 127, 1311) of tervalent molybdenum in a 
h current of nitrogen: Mo,0(SO,),—Mo,0,+2S0,; Mo,O(C,0,).= 

d Mo,0,+4CO. 
be Hydrogen Electrode. F. Viis and C. VELLINGER (Bull. Soc. 
m chim., 1925, [iv], 37, 771—772).—The apparatus, which is designed 
M4 for py measurements, consists of two vessels connected by a three- 
d way cock with a lateral discharge tube. The liquid under test 
ir (about 3 c.c.) is placed in the upper vessel, which is slightly conical 
a& in form and carries a thermometer, in addition to the platinum 
: spiral forming the hydrogen electrode. The level of the liquid is 
. adjusted by opening the cock to the discharge tube so that the 
at platinum spiral is immersed about 2—3 mm. below the surface of 
- the liquid, whilst on the four or five spirals remaining above the 
a, liquid a current of hydrogen impinges from a side tube, the gas 
escaping by a second side tube in the upper part of the vessel. The 
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lower vessel serves as the calomel electrode and is connected by a 
side tube with a reservoir containing saturated potassium chloride 
solution, a second side tube admitting the wire contact with the 
mercury. R. B. 


Apparatus to Measure the Coefficient of Deviation from 
Boyle’s Law. Determination for Acetylene. J. T. Howarru 
and F. P. Burr (Trans. Faraday Soc., 1925, 20, 544—549)— — 
Improvements in the design of the apparatus used by Whytlaw- 
Gray and Burt (T., 1909, 95, 1659) for measuring the compressibility 
of gases are described. ‘The compressibility at 0° of acetylene after 
very careful purification has been measured for pressures from 
105-42 mm. to 757-34 mm. of mercury. The relation between 
pv and p over the experimental pressure range is linear and the 
coefficient of deviation from Boyle's law (d(pv)/dp . between 
0 and | atm. is —0-00884. Experiments indicate that the variation 
of the sorption of acetylene on the glass walls is negligible. F. G. S. 


Spiral Springs of Quartz. H. G. Smita (Nature, 1925, 116, 
14—15).—A description of the method of making spiral springs of 
silica for use in the measurement of sorption. A. A. E. 


Substitute for a Liquid Air Trap for Mercury Vapour in 
Vacuum Systems. A. L. Hucuss and F. E. PornpExtTER (Nature, 
1925, 115, 979).—About 1 g. of sodium or potassium is placed in a 
trap between the diffusion pump and the apparatus to be exhausted 
and, after evacuation, is distilled on to the walls. The method is as 
efficient as that employing liquid air, the lowest pressure obtained, 
510° mm., being probably due to insufficient heat treatment of 
the ionisation gauge and connecting tubes. A. A. E. 


Circulation Pump for Gases. A. W. C. MEnziEs, 
E. M. Cotiis, and P. L. Tyson (Science, 1925, 64, 288).—Mercury 
droplets are carried to an upper reservoir by means of an air blast; 
in the fall-tube (2-5 mm. bore), the droplets paddle the gas round a 
closed system the walls of which are of glass and mercury only. 
The apparatus requires about 7 c.c. of mercury, and will operate 
against back pressures corresponding with a head of 30 cm. of water 
at a rate of 2 litres per hr.; if the back pressure or resistance is 
negligible, 8 litres per hr. may be circulated. A. A. E. 


Hydrogen Liquefying Cycle and Cryostat for the Main- 
tenance of Low Temperatures. W. M. Latimer, R. M. Bur- 
FINGTON,.and H. D. HornsHen (J. Amer. Chem. Soc., 1925, 47, 
1571—1576).—A combined hydrogen liquefier and cryostat, suitable 
for use in the determination of physical constants at very low 
temperatures, is described. Electrolytic hydrogen may be freed 
from oxygen by passing first over concentrated sulphuric acid to 
remove alkali spray and then through a tube containing a nickel 
catalyst. A convenient catalyst is obtained by soaking small 
pieces of porous brick in nickel nitrate, heating to convert into oxide 
and later reducing to nickel in the catalyst tube. By this means the 
oxygen content may be reduced to 001%. Small amounts of oxygen 
may be determined by bubbling a known volume of gas through an 
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alkaline solution of pyrocatechol and ferrous sulphate, the resulting 
red tint being compared with those obtained from known oxygen- 
hydrogen mixtures. Permanent standards for comparison may be 
prepared from known concentrations of ferric salt. J.8.C. 


Ionisation and Catalysis Experiments suitable for Lecture 
Demonstrations. I. M. Koutrnorr (Chem. Weekblad, 1925, 22, 
356—357).—The substance most suitable to illustrate association 
of ions of a salt in solution, and consequent precipitation, on addition 
of another solution containing either the cation or the anion, is 
silver salicylate. A 0-01N-solution of mercuric chloride in 0-1N- 
mercuric nitrate gives no precipitate with silver nitrate unless a 
large excess of the latter is added. Many well-known experiments 
suitable for illustration of catalytic reactions are mentioned. 

S-I. L. 


Mineralogical Chemistry. 


Chemical Classification of the Mica Group. I. Acid 
Micas. A. F. Hatirmonp (Min. Mag., 1925, 20, 305—318).— 
Analyses selected from the literature are calculated to molecular 
proportions with (Si,Ti)O,—600. In the soda and potash micas 
K,0-+-Na,0 is then near 100. The molecular proportions of R,O, 
plotted against RO give points along a line from 

K,0,3A1,0,,68i0,,2H,O 
(muscovite) to K,0,2A1,0,,RO,6S8i0,,.2H,O (phengite), show- 
ing a replacement of RO, by RO, as previously suggested for 
glauconite (A., 1922, ii, 861). In the lithia micas Si0,—600, 
K,0=100, Li,O—100, and R,O, plotted against RO gives two series : 
K,0,Li,0,2A1,0,,6Si0,,2H,O (lepidolite) to 
K,0,Li,0,Al,0,,RO,6Si0,,2H,0 

(cryophyllite), and lepidolite to K,O,Li,0,2A1,0,,3RO0,6Si0,,2H,O 
(protolithionite). Abbreviated graphical formule are given for 
these. L. J. 8. 


Tourmalinisation in the Dartmoor Granite. A. BRAMMALL 
and H. F. Harwoop (Min. Mag., 1925, 20, 319—330).—The 
various modes of occurrence of tourmaline in the Dartmoor granite 
mass are described (A., 1923, ii, 777). Little of it seems to be a 
primary constituent of the rock, and it has been largely developed 
at the expense of the felspar and biotite by pneumatolytic processes 
connected with the later more acid types of intrusion. Dark 
nodules consisting of an intimate intergrowth of tourmaline and 
quartz represent basic clots in the magma. L. J.S. 


Potash-oligoclase from Mt. Erebus, Antarctic, and 
Anorthoclase from Mt. Kenya, East Africa. E. D. Mountain 
(Min. Mag., 1925, 20, 331—345).—Loose crystals of felspar, 
previously referred to anorthoclase, from the crater of Mt. Erebus, 
are of two types with respect to their crystal habit. They have 
d 2-620, refractive indices « 1-536, 8 1-539, y 1-541, and gave analyses 
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I and Il, corresponding with Or,,Abg,An,, and Or,Ab,,An,,, 
respectively. The felspar crystals from Mt. Kenya also occur in 
tufis in the crater; these have d 2-602, refractive indices « 1-526, 
8 1-530, y 1-532, and gave analysis III, corresponding with 

SiO,  Al,O,. FeO. CaO. MgO 


62:79 22-12 0-36 0-41 3-76 
62-49 21-86 0-30 1-31 3-74 0-16 
64:33 20-94 0-20 0-58 2-01 
Na,O. K,0. H,O + 110°. H,O— 110°. Total. 
7:35 2-98 0-19 0-07 100-03 
7:20 3-26 0-04 100-36 
7-22 4-71 0-27 0-10 100-36 


These and certain other felspar analyses taken from the literature 
when plotted on a triangular diagram with Or,Ab,An at the three 
corners fall along a line between Ab,,Or,, and Ab,;An,;. The 
physical constants (cleavage-angle, extinction-angles, refractive 
index, optic axial angie, and density) are plotted against the com- 
position for these felspars. Those towards the Ab,;An,, end are 
called potash-oligoclase, whilst those towards the Ab,,Or,, end are 
called anorthoclase. The nomenclature of the felspars as represent- 
ing a three-component system is discussed, and the bearing of this 
on petrographical nomenclature is pointed out. L. J.S. 


Chalk and Flint. G. Linck and W. BEcKER (Chemie der 
Erde, 1925, 2, 1—14).—An outline is given of the various views on 
the formation of flint in chalk. Experiments were made with 
solutions of colloidal silica (containing 0-5—0-8% SiO,) in the 
presence of precipitated calcium carbonate (vaterite and calcite). 
The amount of silica adsorbed is greater with smaller sizes of grain 
of the calcium carbonate. Precipitates obtained from solutions of 
calcium hydrogen carbonate in the presence of soluble silica contain 
up to 17% SiO,, the amount depending on the concentration of 
the solutions. Treatment of these precipitates, after heating 
at 50—200°, with dilute solutions of sodium chloride, sodium 
hydroxide, ammonia, etc., causes a portion of the adsorbed silica 
to pass into solution again. It can be again coagulated by the action 
of magnesium carbonate or of calcium carbonate solution in the 
presence of sodium chloride. The conclusion is therefore reached 
that in the formation of chalk the silica was originally distributed 
throughout the material, as a pellicle around the minute grains 
of calcium carbonate. The re-dissolution of the silica in the presence 
of alkali and ammonia from organic remains would leave the calcium 
carbonate with a loose open texture. Migration and coagulation in 
cavities and crevices would give rise to nodules, bands, and veins 
of flint. Analyses of chalk from Riigen show 0-81—1-54% SiO,, 
the amount varying with the distance from the bands of ae . 

L. J. 8. 


Chemical Alteration of Granite beneath Peat. E. BLaNck 
and A. RresEr (Chemie der Erde, 1925, 2, 15—48).—A detailed 
review and discussion is given of the literature on the formation of 


ANALYTICAL CHEMISTRY. ii. 821 


clay or kaolin by weathering processes, more particularly in associ- 
ation with peat and lignite deposits. Analyses are compared of 
fresh granite, from the Harz Mts., and of the weathered rock taken 
from below a layer of peat and from the surface. There is no 
evidence of the formation of kaolin under these conditions. Sul- 
phuric anhydride was found in the weathered products, in peat, 
sphagnum-moss, and moor-waters; and it is concluded that this 
has some action in the weathering processes. L. J.S. 


Weathering of Sandstone by Circulating Solutions. F. 
KianvER (Chemie der Erde, 1925, 2, 49—-82).—The peculiar forms 
of weathering shown by the sandstones of Saxon Switzerland and 
the Palatinate are attributed to the action of circulating solutions 
containing humus compounds and sulphates derived from the 
surface vegetation. Analyses are given of the portions extracted 
by water from the rocks and from the soils derived from them. ‘ 

L. J. 8. 


Chemical Constitution of the Gehlenite—Melilite Group. 
B. GossNER (Chemie der Erde, 1925, 2, 103—113).—The isomor- 
phous mixing of such complex molecules as suggested by Buddington 
(A., 1922, ii, 155) is regarded as improbable; and the author traces 
a connection between the minerals of the gehlenite-melilite group 
and the monoclinic (“‘ pseudo-tetragonal”’) pyroxenes. They are 
regarded as double compounds CaO-+pyroxene, of the form 
Ca0,[Si0,Ca,Si0,Mg], where SiO,Mg is replaceable by Al,O,, and 
Si,0,MgCa by Si,0,AINa. Gehlenite is written CaO,[Si0,Ca,Al,03] 
and melilite as Akermanite 
approaches L. J. 8. 


Relations between Hydrocarbons and Carbonates in Silex 
and Phtanites. J. pE LapparENtT (Compt. rend., 1925, 180, 
1858—1859).—In certain siliceous carbonates, the carbonate appears 
to have been destroyed, leaving a liquid inclusion probably of hydro- 
carbons. Small rhombohedra of carbonates are often found. The 
liquid inclusion has a polyhedric contour made up of faces og — 

. A. M. 


White Chlorite from Madagascar. J. Orcet (Compt. rend., 
1925, 180, 1672—1674).—A description of a white chlorite found 
in the form of very large crystals in Madagascar. The composition 
corresponds approximately with the empirical formula 

78i0,,3Al,0,,12Mg0,10H,0. 
The crystals are very good electrical insulators, d 2-735, np»=1-5904 ; 
Npm=1-5754 (cale.); upp=1-5749. . H.-R. 


Analytical Chemistry. 


New Type of Nephelometer. R. Kincstake (Trans. Opt. 
Soc., 1924—25, 26, 53—62).—Concentrated light from a small 
source is reflected upwards into two vertical glass tubes, one long 
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one containing a standard and the other, a short one, the solution 
to be examined. The incident light passes vertically upwards, 
the scattered light being observed from the front; a Nutting 
prism is employed to bring the two fields into optical contact. 
The long tube containing the standard is moved vertically up or 
down until the fields balance. As standards, known equivalent 
amounts of silver nitrate and sodium chloride in pure water, boiled 


and filtered sterilised soap solutions, and silica gels are suggested. 
8.1. L. 


New Method of Quantitative Analysis by Means of X-Rays. 
E. Detauney (Compt. rend., 1925, 180, 1658—1661).—If a mono- 
chromatic beam of X-rays is passed through an aqueous solution 
contained in a cell of standard size, the absorption may be 
represented by a relation of the type J=J,e“™*+e"+* --), where 
I and J, refer to the solution and to pure water, respectively, 
Mm,,m,... are the weights of the different elements dissolved in 
unit volume of the solution, and a@,,a, ... are characteristic 
constants for the elements concerned for the particular wave-length 
used. Hence if a@,,a, . . . are previously determined for various 
wave-lengths, measurements of X-ray absorption will enable the 
concentrations of the different elements in a solution to be deter- 
mined. In general, if » elements are present, n different wave- 
lengths must be used so as to make the number of equations equal 
to the number of unknown quantities, but in practice the relatively 
small absorption of some elements enables these to be neglected and 
may simplify the problem, whilst in cases of single salts the molecular 
absorption may be substituted for that of the different elements. 
When tested with solution of barium and strontium chlorides, and 
of alkali halides, the relative error found varied from 10% to < ig 

W. H.-R. 


Modified Electrometric Method for the Determination of 
Hydrogen-ion Concentration. Giasstone (Analyst, 1925, 
50, 327—-330).—A small platinised platinum cathode placed in the 
solution of which the hydrogen-ion concentration is required was 
found to have the same potential as that of an ordinary hydrogen 
eléctrode in the same solution, if a small polarising current is applied 
until the evolution of bubbles just commences. The hydrogen-ion 
concentration may then be determined from the equation 

e=RT'/F log, 
that is, e=0°058 log,,[H*] at 18°. By this method the apparatus 
necessary for the supply of pure hydrogen is eliminated and equili- 
brium may be rapidly attained, and with alkaline solutions the 
superiority of the method is very marked. It is necessary that the 
Pu value of the solution should be less than 3 or more than 11 unless 
the solutions are well buffered. D. G. H. 


Application of the Quinhydrone Electrode to the Measure- 
ment of pz Values in Solutions Containing Copper Ions and 
Other Bivalent Ions. J. B. O’SuLiivan (1'rans. Faraday Soc., 
July 1925, advance proof, 3 pp.).—The quinhydrone electrode may 
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be used for determining the pg of many solutions of metallic salts 
where the hydrogen electrode on account of its greater reducing 
power is inapplicable, e.g., in solutions of nickel, copper, lead, and 
cadmium salts. By the use of this electrode the pu of a 0 1N-copper 
sulphate solution made from salt of A.R. quality was found to be 
414 and the degree of hydrolysis 0-072°%. A. R. P. 
Determination of Organically Combined Halogen. M. 
Buscu (Z. angew. Chem., 1925, 38, 519—521).—In alcoholic potash 
solution hydrazine can be decomposed by a suitable catalyst into 
nitrogen and hydrogen. If this reaction is carried out in the 
presence of an organic halogen compound, the halogen is completely 
eliminated and can be determined. The catalyst is prepared by 
treating calcium carbonate with a solution of palladium chloride. 
The method cannot be used for compounds containing sulphur, 
phosphorus, arsenic, or mercury, owing to their poisonous effect on 
the catalyst. A series of results is given in which the accuracy of 
the method is established. F. R. 


Micro Determination of Chlorides, Bromides, and Iodides 
together. R. SrREBINGER and I. (Mikrochem., 1925, 
3, 38—59).—Whilst macrochemical separation of iodine from 
chlorine and bromine by means of thallous iodide is quantitative, 
the solubility of the latter is sufficient to affect microchemical deter- 
minations, even in presence of ammonium salts, alcohol, pyridine, or 
acetone. The best results are obtained with acetone and water 
(1:2 by vol.), using 5% thallous sulphate solution, but are 1—2% 
too low. The electrolytic determination of halogens, using a silver 
anode, is also found unsuitable for micro determinations. The 
insolubility of palladium iodide, however, affords a suitable basis for 
accurate microanalysis. Palladium chloride is added in the cold, 
the whole left 6—8 hrs., and filtered slowly ; the precipitate is washed 
with warm water, then with alcohol, and dried in a current of air at 
90—95°. Accurate results are obtained for quantities down to 
0-3 mg. of iodine. The method is suitable for micro determinations 
of chlorine and iodine and of bromine and iodine together; in the 
latter case, precipitation is carried out in presence of concentrated 
hydrochloric acid, in both cases the total halogen being determined 
by the ordinary silver method. Chlorine and bromine together are 
determined microchemically by precipitation as silver salts; the 
dried and weighed precipitate is dissolved in 3—4% potassium 
cyanide solution, the solution diluted to 1%, and electrolysed. 
Corrosion of the platinum electrodes is reduced by addition of 1 
drop of. alkali hydroxide. A special washing arrangement is 
necessary to prevent access of air when removing the electrode for 
weighing, as silver is readily redissolved by the cyanide in presence 
of oxygen. The exact procedure necessary to secure accurate 
results is described in detail. 8. I. L. 

Rapid Separation of Sulphur Precipitates in Analytical 
Reactions. M. Awscnatom (Anal. Asoc. Quim. Argentina, 
1924, 12, 461—462).—Finely-divided sulphur precipitated in analy- 
tical operations, e.g., by the action of hydrogen sulphide on ferric 
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salts, may be removed by shaking with a small quantity of ether. 
The sulphur is brought to a flocculent state in which it can readily 
be removed by filtration. G. W. R. 

Inhibition of Bumping in the Determination of Nitrogen 
in Soil. F. E. Hance.—(See i, 1032.) 

Gunning-Arnold and Winkler Boric Acid Modifications 
of the Kjeldahl Method for the Determination of Nitrogen. 
K. S. Markey and R. M. Hann (J. Assoc. Off. Agric. Chem., 1925, 
8, 455—467).—Detailed examination of the boric acid absorption 
modification of the official Gunning—Arnold method, showed it to 
be as accurate as the latter, provided water-cooled condensers were 
used and the temperature of the receiving flasks did not rise above 
50°. Bromophenol-blue proved satisfactory as an indicator by 
artificial light. A. &. P. 


_ Determination of Phosphoric Acid as Magnesium Am- 
monium Phosphate. G. JoRGENSEN (Z. anal. Chem., 1925, 
66, 209—224).—-Polemical. Repetition of McCandless and Burton’s 
rocedure (this vol., ii, 157) gave precipitates contaminated with 
(NH,),(PO,). from ammoniacal solutions and with magnesium 
molybdate and normal phosphate from neutral solutions. Balareff’s 
criticism (A., 1921, ii, 518) of the author’s method (A., 1906, ii, 579) is 
based on the results of experiments conducted with solutions of 
atly different concentration from those used in ordinary analyses. 
B., 1925, 574.] A. R. P. 


Determination of Phosphorus and Magnesium. C. P. 
Stewart and W. ArcuiBaLp (Biochem. J., 1925, 149, 484—491).— 
By a micro-Neumann method for the determination of phosphorus, 
it is possible to determine within 3% 0-05 mg. of eee in 
20 c.c. of fluid. A smaller error is obtained with higher concentra- 
tions. In determining magnesium in blood or serum the calcium is 
removed by Kramer and Tisdall’s method (A., 1921, ii, 595) and the 
magnesium is precipitated as ammonium magnesium phosphate, 
in which compound the phosphorus is determined as aa _ 


Determination of Carbon Monoxide by Hzmoglobin 
Absorption. M. Nictoux (Compt. rend., 1925, 180, 1750— 
1753; cf. A., 1923, ii, 578).—By slight modifications of the method of 
passing air containing carbon monoxide through blood containing 
a preservative and a reducing agent, better contact between the gas 
and the liquid is obtained, and carbon monoxide to the extent of 
0-00001°%, may be detected, using 500 c.c. of air. The application 
of the law of mass action to the reaction between carbon monoxide 
and hemoglobin under anaérobic conditions is on * ~~ 


Determination of Carbon Dioxide and Carbon Monoxide. 
P. Leprau and P. Marmasse (Compt. rend., 1925, 180, 1847— 
1850).—The amount of carbon dioxide present in a gaseous mixture 
is determined by condensation of the carbon dioxide by means of 
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liquid air, measurement of its volume, and absorption by barium 
hydroxide as a check. Carbon monoxide is determined by first 
removing condensable gasses by cooling, then oxidation of the carbon 
monoxide present by passage over heated iodine pentoxide, and de- 
termination of the carbon dioxide formed as above. Presence in 
the gaseous mixture of a large percentage of hydrocarbons does not 
interfere with the determination. L. F. H. 


Potentiometric Study of the Reaction between Halogens 
and the Cyanogen Ion. E. MU.uer and A. Scuucu (Z. Elektro- 
chem., 1925, 31, 332—334).—The reaction between the halogens and 
potassium cyanide in solution (0:1N) may be followed potentio- 
metrically, a sudden large change in the potential occurring when 
the equivalent quantities for the equation X,+.CN’ =CNX+X’ are 
present. The values of this potential (measured in millivolts against 
a normal calomel electrode) for chlorine, bromine, and iodine, 
respectively, are +-560, 580, 210 when the halogen solution is titrated 
with the potassium cyanide solution, and 790, 580, and 220 when the 
reverse procedure is employed, the difference in the chlorine values 
probably being due to the appreciable reversibility of the reaction. 
The change in potential is greatest in the case of chlorine, least in the 
case of iodine, bromine occupying an irftermediate position. The 
method has been applied to the electrolytic preparation of chloro- 
cyanogen to indicate when either component is in excess. J. W. B. 


Determination of Potassium. R. Mervurice (Ann. Chim. 
Analyt., 1925 [ii], 7, 161—163).—Potassium may be precipitated 
as hydrogen tartrate in the presence of alcohol (99°, methyl alcohol 
containing only traces of acetone was used) and after well washing 
the precipitate, the potassium is determined by titration with 
sodium hydroxide solution in the presence of phenolphthalein. If 
the proportion of potassium chloride be between 1 and 0°8 g., dis- 
solution of the precipitate in the alcohol is negligible and results are 
accurate to 05%. The presence of nitrates and magnesium does 
not affect the results, and sulphates merely lengthen the time of 
precipitation. [Cf. B., 1925, 615.] D. G. H. 


Separation of Small Quantities of Calcium from 
Amounts of Magnesium. Bacu (Chem.-Zig., 1925, 49, 514). 
—Contrary to the statements of Rodt and Kindscher (this vol., ii, 
158) small quantities of calcium may be accurately separated from 
much magnesium by means of ammonium oxalate provided the 
correct conditions are observed. The solution should either be very 
dilute and contain at least 3°/ of ammonium chloride, or, alternately, 
an excess of ammonium oxalate equal to 100 times the weight of 
magnesium present is added in the form of a hot concentrated 
solution. A. BF 


Determination of Small Quantities of Zinc in Materials of 
Organic Nature: Microchemical Method based on the 
Fluorescence of Zinc Salts with Urobilin. R.E. Lurz (J. Ind. 
Hygiene, 1925, 7, 273—290).—A method for determining zinc in 
amounts from 0-01 to 0-5 mg., to within 10°%, is to compare the 
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green fluorescence obtained on adding standard urobilin solution 
with the fluorescence obtained in a control test. The zinc solution 
is obtained in the necessary state of freedom from other salts by a 
process involving the entrainment of the sulphide precipitate b 
means of copper, with subsequent elimination of the copper. (ch 
B., 1925, 615.] D. G. H 


Use of Potassium Ferrocyanide in Gravimetric Analysis. 
[Determination of Cadmium.] G. Lurr (Chem.-Ztg., 1925, 
49, 513—514).—Cadmium is quantitatively precipitated as cadmium 
ammonium ferrocyanide by the addition of potassium ferrocyanide 
to the warm cadmium solution containing 10 g. of ammonium 
chloride and 20 c.c. of ammonia (d 0-92) per 100 c.c. After keeping 
the solution for 4 hrs. at 80°, the crystalline precipitate is collected in 
a Gooch crucible, dried at 100°, and weighed as eo 


Detection and Determination of Cobalt by Spectroscopy 
and Colorimetry. G. Drenicts (Compt. rend., 1925, 180, 1748— 
1750).—The blue colour shown when hydrochloric acid is added in 
excess to solutions of cobalt salts furnishes an excellent absorption 
spectrum (4 bands) easily perceptible at great dilution with a direct 
vision spectroscope. In any aqueous solution of metallic salts 
(other than those of iron and copper) cobalt may be determined 
colorimetrically by addition of concentrated hydrochloric acid 
and comparison with standards. If the solutions contain iron or 
copper, reduction is effected by stannous chloride in order to render 
the method applicable. The method is specially suitable for deter- 
mining traces of cobalt in commercial nickel salts. R. A. M. 


Separation and Determination of Tin in Alloys. B. S. 
Evans (Analyst, 1925, 50, 330—334).—The tin may be determined 
by effecting a preliminary separation of tin, antimony, and arsenic 
from the alloy. Since the bromides of these three metals are volatile, 
they may be obtained free from other metals by cautiously acting 
on the powered alloy with bromine, and distilling the resulting 
liquid. No appreciable quantities of the bromides of copper, iron, 
lead, nickel, cadmium, manganese, or zinc are carried over, and 
these metals may be determined in the residue. [Cf. ae a 


Separation of Celtium [Hafnium] and its Arc Spectrum. 
J. Barpet and C. Toussaint (Compt. rend., 1925, 180, 1936—1938). 
—tThe mixture of sulphates is dissolved in concentrated sulphuric 
acid and enough 80% phosphoric acid is added to precipitate about 
20% of the oxides. 1:5 Volumes of water are added slowly, with 
stirring, so that a slow precipitation of phosphates occurs in a 
strongly acid medium. After keeping over-night, the acid is decanted 
off, 3 volumes of water are added to the precipitate, which is then 
filtered. The filtrate is added to the decanted acid, which is then 
heated until sulphur trioxide is evolved. The procedure is repeated 
with this liquid. The phosphate precipitates are converted into 
sulphates by fusion with alkali carbonates followed by treatment 
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with sulphuric acid. The fresh phosphates are decomposed by 
concentrated sodium carbonate solution. The sulphates are then 
submitted to the original process. Spectroscopic methods are used 
to control the experiments. The arc spectrum of hafnium has 
been measured between 2300 and 3500 A. All the lines found 
by Hansen and Werner (A., 1924, ii, 79) are confirmed and a certain 
number of important lines have been added. Forty-eight lines are 
tabulated with an accuracy of 0-05 A. R. A. M. 


Platinum and Palladium Dimethylglyoximes. R. A. 
CooPER (J. Chem. Met. Min. Soc. S. Afr., 1925, 25, 296—297).— 
Platinum dimethylglyoxime forms a fine blue, crystalline precipitate 
having a characteristic metallic bronze lustre when sodium formate 
is added to a slightly acid solution of platinic chloride containing 
an alcoholic solution of dimethylglyoxime. Precipitation is quan- 
titative, but the compound cannot be ignited to metal without loss, 
although it can be dried at 100° to C,H,,0,N,Pt for weighing. 
When sodium hydroxide is added to water in which platinum 
dimethylglyoxime is suspended, it dissolves completely, but an excess 
causes precipitation of a purple unstable compound; palladium 
dimethylglyoxime dissolves in sodium hydroxide and is not further 
affected by excess. A. R. P. 


Generally Applicable Method of Conducting an Elementary 
Organic Analysis by the Wet Way. G. Vortmann (Z. anal. 
Chem., 1925, 66, 272—275).—The substance is heated with an excess 
of potassium iodate and sulphuric acid and the carbon dioxide 
evolved is collected in the usual absorption tube. The potassium 
iodate remaining unattacked is determined by diluting the acid 
liquid and titrating in the usual way. From this, the amount 
of oxygen consumed in the combustion may be calculated and this 
figure together with the weight of carbon dioxide produced supplies 
the data for calculating the composition. A. R. P. 


Paramecial Method for Determining the Phenol Coefficient 
of Disinfectants. A. ScHNEIDER.—(See i, 1006.) 


Nitrosomethylurethane as a Reagent for Pyrocatechol 
Tannins. W. Vocet (Collegium, 1925, 189).—Pyrocatechol 
tannins give a heavy precipitate with nitrosomethylurethane, 
whereas pyrogallol tannins, with the exception of chestnut and 
algarobilla, give no precipitate. Chestnut and algarobilla extracts 
give a slight turbidity. When pyrogallol tannins are treated twice 
with nitrosomethylurethane and then with iron alum and sodium 
acetate, they give the typical blue coloration, whereas pyrocatechol 
tannins treated similarly gives no coloration. The nitrosomethyl- 
test is better than the formaldehyde—hydrochloric 

t. D. W. 


Rapid Determination of Small Amounts of Dextrose in 
the Urine in Diabetes. J. R. Wittiams and G. U. Caszey.— 
(See i, 998.) 
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Determination of Invert-sugar in presence of Sucrose. 
N. Scuoort (Chem. Weekblad, 1925, 22, 285—286).—The amount of 
potassium iodide required in the author’s method (this vol., ii, 445) 
may be reduced to one-tenth of the amount given by addition of 
potassium thiocyanate after acidifying the reduced liquor. By the 
procedure given, 1 mg. of invert-sugar requires 0°33 c.c. of 0-1N- 
thiosulphate solution; no increase in reducing action due to the 
presence of sucrose could be detected. 8... L. 


Rapid Determination of the Acid Value of Oils. 8S. Somazzi 
(Boll. Ind. Pelli, 1923, 1, 44; from Chem. Zenitr., 1924, ii, 1530).— 
Exactly 1 g. of oil is shaken in a graduated pipette with an equal 
volume of ether and alcohol to complete solution, when the acid 
is titrated with 0-1N-sodium hydroxide, using phenolphthalein as 
indicator. R. B. 


Bromometric Determination of Thiocyanates and Cyanides. 
F. OBERHAUSER (Z. anorg. Chem., 1925, 144, 257—262).—Thio- 
cyanates may be determined bromometrically if excess of bromine is 
added and, after keeping for 10 min., the titration completed with 
arsenious acid and bromine; the reaction is represented by 
the equation: 
This process may be utilised for the determination of copper by 
precipitating as thiocyanate and titrating the precipitate ; any nitric 
acid must first be removed. Cyanides may be determined accord- 
ing to the equation: KCN+Br,=CNBr-+KBr, and ferrocyanides 
by oxidation with bromine to ferricyanides. Ferricyanides are 
quantitatively reduced by arsenious acid if a zinc salt is added to 
precipitate the ferrocyanide as soon as formed; the excess of 
arsenious acid is then determined by titration with bromine, the 
insoluble ferrocyanide being unaffected. Complex cyanides may 
also be determined by converting into mercuric cyanide and pro- 
ceeding as above. A. G. 


Determination of Indole and Skatole in Bacterial Cultures. 
C. R. and R. W. i, 1015.) 


Electrocapillary Analysis of Colloidal Colouring Matters. 
W. Kopaczewsk1 (Compt. rend., 1925, 180, 1530—1533).—By 
measuring the rise of colloidal dyes (natural and synthetic) up 
strips of filter-paper, it is found that the rise of electrolytes is 
independent of their charge. Electro-negative colloids rise as high 
as water, the upper portion of the filter-paper being more deeply 
coloured; electro-positive colloids rise scarcely at all, whilst the 
point of contact with the liquid is the most deeply coloured. Ampho- 
teric colloids show bands of light and deep colour, and substances of 
low surface tension rise considerably on the filter-paper irrespective 
of their charge. By their behaviour when placed on filter-paper, 
therefore, a qualitative determination of the charge of a colloidal 
dye may be made. L. F. H. 
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Continuous Hydrogen Spectrum. H. Scutier and K. L. 
Wotr (Z. Physik, 1925, 33, 42—47).—The intensity of the con- 
tinuous spectrum observed in the positive column, which begins 
at 4800 A., is shown to be unrelated to that of the Balmer series 
or of the many-lined spectrum. Its intensity is increased by an 
electric field. As the long wave-length limit corresponds with the 
heat of dissociation of the hydrogen molecule, the spectrum is 
attributed to the combination of the atoms in an electric field. 
Possibly the radiation emitted may also depend on the state of 
excitation of the hydrogen atoms. E. B. L. 


Further Spectra Associated with Carbon. R. T. BircEe 
(Nature, 1925, 116, 207).—The final states of the six new “ double- 
double-headed ” bands described by Johnson (this vol., ii, 723) 
are identical with the initial states of the comet-tail bands, thus 
proving the correctness of the author’s assignment of vibrational 
quantum numbers (this vol., ii, 836). The comet-tail bands 
must have a double electronic level in the initial state, of spacing 
Av=126. Each band has a double “ origin” given by the heads 
of the two Q branches, according to Baldet’s analysis. Similarly, 
the new bands each have a double origin with the same spacing. ‘ 


Doublet Separation in C II and SiIV. R. J. Lane and §. 
SmitH (Nature, 1925, 116, 244).—A brief account of work to be 
published elsewhere. A.A. E. 


Arc Spectrum of Scandium. S. PiNa pe Rusies (Compt. 
rend., 1925, 181, 108—110).—The wave-lengths and intensities 
are tabulated of 185 lines of the arc spectrum of scandium between 
2232 and 3394 A. F. G. T. 


Spark Spectra in the Schumann Region. L. Biocu and E. 

Biocu (J. Phys. Radium, 1925, [vi], 6, 154—165).—Full lists are given 

of the spark-spectrum wave-lengths for manganese between 1869 

fm.) and 1464 A., chromium between 1926 and 1505, copper between 1930 

m \ and 1359, silver between 1889 and 1389, gold between 1919 and 

} 1342, and platinum between 1991 and 1330 A. Lines are noted 
which may be due to contamination with iron or carbon. W. A.C. 


Low-voltage Arcs in Rubidium and Czsium Vapours. 
VE H. Newman (Phil. Mag., 1925, [vi], 50, 463—470; cf. this vol., 
yi 450)—The voltages required to strike an arc and to maintain 
; it in rubidium and cesium vapours have been measured at temper- 
Si atures between 160° and 300°. The arc was struck between an anode 

sheet metal and a tungsten-filament cathode heated by passing a 
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suitable purrent. The electrodes were enclosed in an evacuated 
bulb’ ¢entaining sufficient of the metal to form saturated vapour at 
the“highgst temperature used. The bulb was heated in an electric 
furnace. With rising temperature, the striking voltage diminishes; 
thus fcr’rubidium it is 7-3 volts at 185° and falls to 3-2 volts at 289°, 
At constant temperature it decreases with increase of the filament 
current. The same rules apply to the voltage required to maintain 
the arc, which in all cases is slightly less than the striking voltage. 
The mechanism of the arc is briefly discussed. A. B. M. 


Electromagnetic Susceptibility of the Iodine Atom. 
Change of Intensity in the Line Spectrum. W. Srevusine 
(Z. Physik, 1925, 33, 113—127).—The spectrum was produced in 
discharge tubes with carbon electrodes excited either by 10,000 
volts direct current, or by alternating current with a periodicity 
of 50, both with and without capacity. The electromagnet gave a 
field up to 15,000 gauss. In addition to photographs, the spectrum 
was recorded by means of a Moll thermopile and galvanometer. The 
are and spark lines behave quite differently in the magnetic field ; 
the former vary in intensity but remain sharp, whilst the latter 
become less sharp and are broadened on the red side. New lines 
also appear, but no Zeeman effect could be noticed. The loss in 
sharpness is ascribed to the molecular Stark effect ; it increases with 
increase in pressure of the iodine vapour and also in the presence of 
foreign gases. The intensity of the spectrum is reduced by the 
presence of a foreign gas, the effect being greater the higher the 
molecular weight and the greater its chemical affinity. _ In a mixture 
of helium and neon, faint diffuse lines can be resolved into compo- 
nents, and strong new lines appear, presumably due to collisions 
of the second kind. E. B. L. 


X-Ray Radiation from Hot Sparks. A. BJ6ORKESEN (Proc. 
Nat. Acad. Sci., 1925, 11, 413—415).—In a high-potential condensed 
discharge in a high vacuum stripped atoms emit strong spectrum 
lines, and the hot sparks radiate X-rays. The X-radiation 
exhibits all the known characteristic lines in the L series for silver 
and the K series for aluminium, silicon, sulphur, and copper. No 
new lines were observed nor was any shift or broadening noticeable 
in the known lines. The X-rays are thus not produced by the 
stripped atoms in the vapour; they originate at the solid electrodes, 
and apparently the multiple ionisation which gives rise to the 
enhanced X-ray lines of the K-series must be due to simultaneous 
ejection by a single impact. R. A. M. 


Quantum Explanation of the Zeeman Effect. A. M. Mos- 
HARRAFA (Nature, 1925, 116, 96—97; cf. Hicks, this vol., ii, ia 
A. A. E. 


Quantum Explanation of the Zeeman Effect. A.W. Conway 
(Nature, 1925, 116, 97). A. A. E. 


Theory of the Zeeman Effect. G. GIANFRANCESCHI (Nature, 
1925, 116, 207—208). A. A. E. 
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Stark Effect Patterns in Helium. J. S. Foster (Nature, 
1925, 116, 135).—New observations prove that the simple dis- 
placements (1/1) reported by Stark and Nyquist for the members 
of the sharp and principal series of helium are correct (cf. Takamine 
and Kokubu, A., 1919, ii, 379). A new weak perpendicular com- 
ponent of the parhelium combination line 4384 A. has been observed. 
Two examples of the pattern 2/3 are mentioned. A. A. E. 


Multiplet Structure. A. Bramuzy (Phil. Mag., 1925, [vil], 
50, 375—381).—From the equations of motion of an electron 
describing a path about a central charge the author deduces an 
expression for the frequency separation of the components of 
multiplets in the optical spectra of elements with more than one 
electron in the atom. The closeness of agreement between com- 
puted and experimental frequency differences is illustrated by data 
from the spectra of potassium and calcium. A. B. M. 


Optical Screening-constant Regularities. A. C. MENzIES 
(Phil. Mag., 1925, [vi], 50, 414—422).—The screening-constant s in 
the relativity doublet formula 6v=K(Z—s) has been calculated from 
the doublet separations 6v in the optical spectra of a number of the 
elements. The following are the principal observed regularities : 
(1) The values of s for the alkaline-earth spark spectra are approxim- 
ately nine-tenths those of the corresponding alkali are spectra. 
(2) For the same sub-groups of the periodic table s varies directly 
as the atomic number Z. (3) The s—Z curves for different sub- 
groups have almost the same slope; for additions to Z of 8, 18, and 
32, the additions to s are 5, 13, and 23, respectively. These regu- 
larities are to be expected from simple theoretical considerations. 
The evidence is considered as favouring a magnetic rather than a 
relativistic origin of multiplets. A. B. M. 


Red Limit and Work of Escape of Photo-electric Electrons. 
R. SunRMANN (Z. Physik, 1925, 33, 63—84)—The curves of 
photo-electric sensitivity for platinum, gold, and silver near the 
red limit were measured with the most delicate instruments possible. 
All three metals show the influence of surface films, but only 
platinum and gold show any considerable diminution in emission 
after continued heating at a high temperature in order to remove 
occluded gas—probably hydrogen in the case of gold and platinum, 
oxygen in that of silver. From the curves characteristic constants 
can be deduced by applying the theory of thermionic emission, and 
the value for the work of escape and the red limit can be calculated 
for absolute zero. A temperature scale can be constructed and the 


photo-electric cell may be used as a total radiation pyrometer. 
E. B. L. 


The Photo-electric Effect in Potassium Vapour as a 
Function of the Frequency of the Light. E. O. LawRENcE 
(Phil. Mag., 1925, [vi], 50, 345—359).—The photo-electric effect 
in potassium vapour has been measured for incident light between 
2200 and 3200 A. A stream of potassium vapour from a reservoir 
of the metal heated at about 300° traversed the previously evacu- 
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ated ionisation chamber, condensing on a surface cooled by liquid air 
on the opposite side. The source of light was a Pfund iron are, 
combined with a monochromator. The beam of light passed 
through the stream of vapour and the positive ions formed were 
measured. The intensity of the light was determined by a potassium 
photo-electric cell. Light of wave-length greater than 2610 A. 
produces no effect. For shorter wave-lengths, the effect increases 
with diminishing wave-length, the relation between wave-length of 
incident light and photo-electric effect being nearly linear over the 
range investigated. The discrepancy between the observed photo- 
electric threshold and that required by the Bohr theory is regarded 
as due probably to a molecular state of the vapour. A. B. M. 


Ionic Mobilities in Ethyl Ether as a Function of Pressure. 
L. B. (Proc. Nat. Acad. Sci., 1925, 11, 428—435).—In permanent 
gases, newly-formed positive ions have higher mobilities than the 
positive ions a few hundredths of a second old, the higher value 
being equal to the mobility of the negative ion. In ethyl ether, the 
mobility is small because of the high dielectric constant and the 
mobility of the positive ion does not equal that of the negative ion. 
The positive mobility falls from a higher value to a constant lower 
value in 0-03 sec.; in air this takes about 0-004 sec. The most 
satisfactory explanation is given by Erikson, that the change in 
mobility of the positive ion with time is due to a change in the 
diameter of the ion with increasing complexity; possibly that the 
newly-formed ions are unimolecular, whilst the aged positive ions 
are bimolecular. R. A. M. 


Selective Photo-electric Effect on Strontium. R. 
(Z. Physik, 1925, 33, 237—245).—The strontium was deposited as a 
mirror on glass by distillation and full precautions were taken to 
exclude any hydrogen or moisture. The maximum photo-current 
was produced at 350up, distinctly shorter than that for barium, and 
showed the characteristic change with the angle of incidence of the 
plane of the polarised light. E. B. L. 


Electric Charges Carried by Individual Microscopic 
Particles. T. Sexi (Physical Rev., 1925, [ii], 26, 92—96; cf. 
following abstracts)—A criticism of Derieux’ computation by 
Millikan’s method of the elementary electrical charge on mercury 
droplets. A.A. E. 


[Electric Charges Carried by Individual Microscopic 
Particles.] J. B. Derteux (Physical Rev., 1925, [ii], 26, 97—98). 
—-A reply to Sexl (preceding abstract). A. A. E. 

Nature of the Evidence for the Divisibility of the Electron. 
R. A. Miriikan (Physical Rev., 1925, [ii], 26, 99—104; cf. preceding 


abstracts)—Polemical. A discussion of the criticisms of Sexl and 
others. A. A. E. 


Ionisation Produced in Air during the Complete Absorption 
of Slow Electrons. J. F. Leumann and T. H. Oscoop (Nature, 
1925, 116, 242).—Approximate determinations show that the 
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jonisation per electron in air increases steadily with the initial 
energy of the ionising electron over the range 100 to 1000 volts. 
The average energy expended per ion-pair decreases from 35 volts 
(initial energy 200 volts) to 22 volts (initial energy 1000 volts). 
The behaviour of helium is similar. . A. A. E. 


Isotopes of Mercury. F. W. Aston (Nature, 1925, 116, 208).— 
Preliminary results for mercury indicate that the mass numbers and 
corresponding approximate intensities of the most important con- 
stituents of mercury are: 198 (4), 199 (5), 200 (7), 201 (3), 202 (10), 
204 (2), in agreement with the accepted atomic weight. Gold, if 
obtainable by the transmutation of mercury, should have an 
atomic weight at least as high as 198. A. A. E. 


Isotope Effect in Band Spectra. III. Spectrum of Copper 
Iodide as Excited by Active Nitrogen. R. S. MULLIKEN 
(Physical Rev., 1925, [ii], 26, 1—32).—By the action of active 
nitrogen on the vapours of the copper halides, the band spectra 
are characterised by sharpness and clearness of the heads; the 
mechanism involved is probably (1) the dissociation of Cu,X, or CuX 
molecules giving neutral, unexcited atoms which are subsequently 
excited by impact with N,’ molecules, and (2) dissociation yielding 
the ions Cu+ and X-. Band spectra of cuprous fluoride, chloride, 
bromide, and iodide were obtained using cupric fluoride, cuprous 
and cupric chloride, cupric bromide, and cuprous iodide, and some 
observations are recorded on the excitation by means of active 
nitrogen of the spectra of lead iodide, mercuric iodide, and mercuric 
bromide ; in the latter case, process (1) (above) is even more definitely 
indicated. The author discusses the nature of excited electronic 
states in copper halide molecules, and the band spectra of polar 
compounds ; the formation of CuX, molecules is correlated with the 
excitation of CuX. The absence of electronic band spectra for the 
hydrogen, silver, and alkali halides is possibly due to the non- 
occurrence of compounds of the type NaCl,; its presence in the case 
of the alkaline-earth halides leads to the assumption that the real 
emitter is then of the type MX, the spectrum of which is excited by 
the addition of MX, to a flame in a manner analogous to the 
excitation of the sodium D lines (i.e., spectrum of M) by the use 
of sodium chloride (i.e., MX). 

Complete data for the cuprous iodide band spectrum and an 
analysis of the results are tabulated, the wave-lengths of about 
260 heads between 5650 and 3890 A. being measured; no other 
bands are present between 1900 and 7000 A. Every Cu®I band was 
found, wherever of sufficient resolution and intensity, to be accom- 
panied by a weaker Cu®I band. The Cu®I bands fall into five 
systems, one in the green, and the others in the blue and violet. So 
far as data could be obtained, the calculated and observed values 
of the isotopic displacement are in complete agreement, within the 
experimental error, for the entire range of values of the vibrational 
quantum numbers 7’ and n”’ in all the systems. For cuprous iodide 
(and probably for the chloride and bromide), the equations indicate 
that the five (six, or four) systems all correspond with a common 
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final electronic state, probably the normal state of the molecule, 
An energy level diagram is given for the cuprous iodide molecule. 
Numerically large values of n’’—m’ are associated with large values 
of n’, causing the maximum intensity in band sequences (having the 
same value for n’’—vn’) to shift from the first to higher members as 
the sequence considered is further away from the system-origin. 
A. A. E. 


Stopping Power of Hydrogen Atoms for «-Particles. 
R. H. Fowier (Proc. Camb. Phil. Soc., 1925, 22, 793—803).—Bohr 
calculated the stopping power of light atoms for «-particles on the 
basis of classical principles. About one-half of the loss of energy 
by the «-particles comes from transfers to electrons in distant atoms 
of amounts less than the energy required to transfer those atoms to 
their next higher stationary state. The author has calculated the 
mechanical transfer of energy from an «-particle to an electron 
moving in its normal circular orbit in a hydrogen-like atom. The 
calculation depends on perturbation theory carried to a second 
approximation. In Bohr’s calculations the equation —dT'/dr= 
4rLN*e*/mV? .log ymV*/27Ne*w was deduced ; —d7'/dx is the rate 
of loss of energy by an «-particle of charge Ne and velocity V 
moving through a gas containing LZ atoms with a single electron 
(mass m, charge —e) per c.c. The frequency of these elastically 
bound electrons is w, and y is a constant, 1-123. In the present 
calculation, w is the orbital frequency of revolution and y is the 
constant 2-42. The equation is unchanged in form. Gurney’s 
results (this vol., ii, 256) are used to test the calculation. If 
y is taken as 1 instead of 2-42, the results are in almost exact 
agreement with experiment. The reasons for this change are 
discussed. R. A. M. 


Theory of the Influence of Magnetic Fields on the Stopping 
Power of Gases for «-Particles. R. bE L. Kronic (Proc. 
Camb. Phil. Soc., 1925, 22, 773—776).—A calculation following on 
the work of Fowler (preceding abstract) of the influence of space 
quantisation on the stopping of «-particles by matter. 

R. A. M. 


Long-range Particles Emitted by the Active Deposits of 
Radium. N. Yamapa (Compt. rend., 1925, 181, 176—178; cf. 
Bates and Rogers, A., 1924, ii, 84; Pettersson, ibid., 380; Ruther- 
ford and Chadwick, ibid., 814).—Radium-C emits only long-range 
particles of range 9-3 cm., the reported particles of longer range being 
probably hydrogen nuclei, since they can be eliminated by prelimin- 
ary careful heating in a vacuum to remove traces of water vapour 
etc. There are approximately 20 particles of 9-3 cm. range per 
10° «-particles of ordinary range. J.8.C. 


Variations of Range, Initial Veiocity, and Ionising Power 
of the «-Particles from Polonium. (MLLEz.) I. Currie (Ann. 
Physique, 1925, [x], 3, 299—401).—A connected account of work 
already published, with minor changes in detail (cf. A., 1922, ii, 
606; Compt. rend., 1923, 176, 1462; J. Phys. Radium, 1923, [vi]. 4, 


1 
I 
I 
I 


— 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 835 


170; A., 1923, ii, 207; this vol., ii, 175, 348, 621). The initial 
velocity of the «-particles from polonium is 1-593 x 10° cm./sec. and 
the range at 15° and 760 mm. is 3:87 cm. in air. Maximum 
ionisation occurs 4-5 mm. from the end of the range in air at 15° 
and 760 mm.; the velocity at that point is 0-57 x 10° cm./sec. 

A.S. R. 


Proposed Model for the «-Particle, and some Nuclear 
Series. R. Harcreaves (Phil. Mag., 1925, [vi], 50, 470—491).— 
The nucleus is taken to be a structure of positive and negative 
electrons, rotating about a common axis, with their relative 
positions unaltered, under attractions and repulsions following the 
simple electrostatic laws. The model proposed for the helium 
nucleus is discussed in detail, and it is shown how the same type of 
model may be extended to represent the nuclei of elements of higher 
atomic weight. A. B. M. 


Effective Wave-length of y-Rays. D. Skopeitzyn (Nature, 
1925, 116, 206—207).—Polemical (cf. Gray, this vol., ii, 84). 
A. A. E. 


Transmutation of Mercury into Gold. H. Nacaoxa (Nature, 
1925, 116, 95—96).—The formation of ruby glass is successfully 
used to detect the production of gold from mercury, employing a 
discharge between tungsten and mercury electrodes in paraffin oil, 
in which a potential difference of 1:5 x 10° volts/em. could be main- 
tained. A. A. E. 


Chemical Properties of Atoms according to the Bohr 
Theory. H. A. Kramers (Naturwiss., 1924, 47, 1050—1054).— 
An account of the development of the Bohr atom and the formulation 
of the periodic table in terms of quantised atoms and groups of 
electrons. E. B. L. 


Quantum Theory and the Bohr Atom. A. SoMMERFELD 
(Naturwiss., 1924, 47, 1047—1049).—-A general account of the ideas 
underlying the application of the quantum theory in the Bohr atom 
and a discussion of outstanding problems. E. B. L. 


Theory of Emission in the Rutherford-Bohr Atom. J. 
Patactos (Anal. Fis. Quim., 1925, 23, 259—276)—Assuming that 
emission in the Bohr atom gives rise to trains of undamped waves 
and that the escape of electrons is regulated by the laws of chance, 
a theory is developed by which the measurements of Wien with 
canal rays can be explained. From this theory and from the 
experimental data, it follows that the Hf and Hy rays have the 
same emission time. It follows from this that Planck’s constant 
h may be considered as the product of two universal constants, 
namely, a time quantum and an energy quantum, the magnitudes 
of which, calculated from the experimental data, are given. The 
theory in question makes it possible to deduce the degree of stability 
of the different orbits, starting from the damping observed in the 
luminescence of the canal rays. G. W.R 
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The Epstein-Sommerfeld Quantum Rule. L. Korpysox 
(Z. Physik, 1925, 33, 214—218).—The quantum theory of the Zee- 
man effect is based on the Epstein-Sommerfeld empirical rule; it 
depends on a use of the principle of selection which is not free from 
objection. The quantum rule for the polarisation is derived by 
considering the meridional and equatorial motion and selecting from 
the possible forms those which do not contradict the quantum 
hypothesis. E. B. L. 


Atomic and Molecular Collisions and their Chemical 
Significance. J. Franck (Naturwiss., 1924, 47, 1063—1068).— 
Recent progress in the application of quantum theory to collisions 
between electrons, atoms, and molecules in the normal and in the 
excited condition is described. An electron or normal atom in 
colliding with a normal atom may raise the latter to a higher quantum 
state (collisions of the first type). Conversely, internal energy of 
excitation may be converted into translational energy by the 
collision of an excited atom with a slow-moving normal atom or 
molecule (second type). In the formation of a molecule from two 
atoms, it will rarely happen that the total energy contributed by the 
atoms will be precisely what is required for any of the definite 
quantum states of the molecule which are a condition of its con- 
tinued existence. The excess energy must therefore be removed, 
either as radiation or by collision with a third atom or molecule 
which has not participated in the reaction—a conception which 
seems to be justified by recent work on reaction velocities (third 
type). E. B. L. 


Band Spectra and Molecular Properties. A. KRATZER 
(Naturwiss., 1924, 47, 1054—1058).—A short account of how band 
spectra yield information concerning the moment of inertia, the 
nature and strength of linking, the energy of dissociation and other 
details affecting molecular structure. Consideration of the variation 
of moment of inertia with temperature as indicated by band spectra 
has made it possible to express the specific heat of gases from very 
low to very high temperatures by means of a theoretical curve. 
Magnetic properties are also discussed. E. B. L. 


Intensities in Band Spectra. G. H. Dieke (Z. Physik, 1925, 
33, 161—168).—The rule of Burger and Dorgelo for the intensity of 
the lines of a multiplet is applied to band spectra and is found to lead 
to results in agreement with experiment. The P branch is stronger 
in emission than the R branch. The course of the intensity is 
different when the band consists of unresolved doublets from cases 
in which its consists of really single lines. An explanation is given of 
the alternation in intensity observed in many bands. __ E. B. L. 


Band Spectra Associated with Carbon. R. T. Birce (Nature, 
1925, 146, 170—171).—The author has arranged in progressions and 
assigned vibrational quantum numbers to the thirteen band groups 
associated with carbon and its compounds. It is probable that both 
the first negative group and the comet-tail bands are due to ionised 
carbon monoxide. A.A. E. 
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Absorption Process in Photo-electrically-conducting 
Sodium Chloride Crystals. Z. Gyuart (Z. Physik, 1925, 33, 
251—260).—The absorption of sodium chloride crystals exposed 
to intense bluish-green light was compared with the absorption of 
the unexcited crystal; the absorption curve showed a diminution in 
the maximum position, but a considerable extension towards the 
red end. Only 60% of the “ centres ’’ could be excited. Light of 
long wave-length restored the excited crystal to the unexcited 
condition as a result of the absorption following quantum laws, 
one quantum of long wave-length light producing a positive current 
equal to the negative current resulting from the liberation of the 
electrons. E. B. L. 


Absorption of Ultra-violet Light by Inorganic Halides. 
F. H. German (J. Physical Chem., 1925, 29, 853—864 ; cf. Crymble, 
T., 1912, 101, 266; Brannigan and Macbeth, T., 1916, 109, 1277; 
Macbeth and Maxwell, T., 1923, 123, 370).—The absorption co- 
efficients of a number of chlorides have been measured; the calcu- 
lated molecular extinction coefficients increase with the atomic 
weight of the combined metal. The chlorides of calcium, strontium, 

gnesium, zinc, and aluminium absorb ultra-violet radiation 


‘selectively, the wave-length corresponding with the head of the 


absorption band of each salt being approximately 2730 A. (ef. 
Brannigan and Macbeth, loc. cit.). The presence of this character- 
istic absorption band throughout a series of chlorides is shown not 
to be due to the common ion. Calcium chloride solutions do 
not follow Beer’s law, and from this fact it is doubtful whether 
the law applies strictly to any strongly polar compounds. “ 

F. G. 8. 


Carbon Disulphide Band at 320my. G. BrunaT and M. 
PAUTHENIER (Compt. rend., 1925, 181, 104—105).—The extinction 
coefficients and refractive indices of carbon disulphide in the neigh- 
bourhood of, and within, the band at 320my may be represented 
by formule of the Ketteler-Helmholtz type. This band belongs to 
the type which may be resolved into lines, although when measure- 
ments are made with liquid carbon disulphide, it appears continu- 
ous. When a vapour possesses large bands and the variations of 
absorption are regular, the absorption curve may be superposed on 
a curve representing a 6 term of the Ketteler formula. This super- 
position is impossible with carbon disulphide owing to the asymmetry 
of the curve, and to the fact that the extinction coefficient alters 
rapidly on the edge, and is markedly constant in the centre, of the 
band. It is shown that the above band is formed by the juxta- 
position of widened lines. A formula derived solely from absorption 
measurements permits the calculation of the anomalous dispersion, 
giving values which agree well with those of direct measurement. 
The interval between the maximum and minimum anomaly has a 
calculated value of 260 A., the observed value being 280 -. . 


Absorption Spectra of Several Ketones. J. PLoTnikov 
(Rec. trav. chim., 1925, 44, 798—799).—Polemical against Langedijk 
30* 
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(this vol., i, 408) and Wegscheider (A., 1923, ii, 49). The author 
maintains from examples of the photo-chemical decolorisation of 
dyes that the action depends on the quantity of light absorbed and 
not on the intensity, and that when heat rays are not superimposed 
on the true light rays his photo-chemical absorption rule Cy bn 

. W.B. 


Spectro-chemistry in the Ultra-red. VII. Absorption of 
certain Homologous Ketones. G. B. Bonino (Gazzetta, 
1925, 55, 335—340; cf. A., 1923, ii, 711)—The law connecting the 
values of the maximum molecular absorption coefficients of two 
compounds in a homologous series with the numbers of hydrogen 
atoms in their molecules is obeyed also by the series: acetone, 
methyl ethyl ketone, methyl propyl ketone, and methyl butyl 
ketone, these compounds showing the ultra-red absorption band 
assumed to be characteristic of oscillators composed of hydrogen 
atoms united to carbon atoms. &. 


Spectro-chemistry in the Ultra-red. VIII. Absorption 
of certain Halogenated Hydrocarbons. G.B. BoNINo (Gazzetta, 
1925, 55, 341—348; cf. preceding abstract).—With ethyl bromide, 
s-dibromo-, tetrachloro-, and pentachloro-ethane, and di- and tri- 
chloroethylene, a maximum value of the molecular absorption 
coefficient is shown in the ultra-red at 3-5ly, whilst with tetra- 


chloroethylene and hexachloroethane no such maximum is observed. 


Absorption Spectra of Benzophenone Derivatives. T. 
Tasaki (Acta Phytochim., 1925, 2, 49—73).—Benzophenone in 
M /10,000 alcoholic solution shows an absorption band at frequency 
4000 A., uninfluenced by methylation of the benzene nucleus. 
Ortho- and para-hydroxy substitution have a much greater effect 
than meta-hydroxy substitution. The o-hydroxy derivative shows 
two bands, whilst p-hydroxy substitution has a bathochromic 
influencé which is much stronger in the dihydroxy derivatives. 
The 2: 3: 4-substituted compounds show in general a broad band 
at frequency 3200. Substitution in both nuclei shows in general 
a greater effect than substitution in one nucleus. The structural 
formule of the naturally occurring cotoin, phloridzin, and phloretin 
are confirmed spectrographically. 


Changes in the Ultra-violet Absorption of Gelatin. T. T. 
Baker and L. F. Davipson (Nature, 1925, 116, 172).—When the 
pu Of gelatin is above the isoelectric point (py 4-7) there is a charac- 
teristic increase in absorption from about 3500 A. towards the red, 
whereas with a fall in py there is an increase in absorption in the 
region of shorter wave-lengths. A. A. E. 


Fluorescence of Cadmium Vapour. W. KaPvusciNsKI 
(Nature, 1925, 116, 170).—When a beam of light containing radiation 
of wave-length below 3000 A. is passed through heated cadmium 
vapour, a blue fluorescence, strictly limited to the path of the 
exciting beam, appears first at 450°, is very pronounced at 600— 


— 
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750°, and can be observed with diminished intensity up to 950°. 
Diffusion of hydrogen through the silica container destroys the 
effect. The spectrum, which is analogous to the fluorescence 
spectrum of mercury vapour, shows a continuous band from 5000 
to 3950 A.; the maximal intensity is at approximately 4630 — 

A. A. E. 


Regularities in the Resonance Spectrum of Iodine Vapour 
and the Determination of the Moment of Inertia. A. KRatTzER 
and E. SupHoxt (Z. Physik, 1925, 33, 144—152).—The fluorescence 
spectrum excited by the green mercury line is analysed and its 
term-formula obtained. The value found for the moment of 
inertia of the normal molecule is 8-63 x 108 g. cm.*, and the distance 
apart of the atoms 2-87 x 108 cm. E. B. L. 


Influence of an Alternating Magnetic Field on the Polaris- 
ation of Resonance Radiation. E. Fermi and F. Raserti 
(Z. Physik, 1925, 33, 246—250)—The resonance spectrum of 
mercury vapour was examined under the influence of a weak 
magnetic field of constant amplitude but variable frequency pro- 
duced by a thermionic valve circuit. The depolarising effect 
diminished as the frequency diminished, for frequencies of the 
order a miilion per second. E. B. L. 


Chemical Luminescence with Active Hydrogen. K. F. 
BoNnHOEFFER (Z. physikal. Chem., 1925, 116, 391—400; cf. this 
vol., ii, 365).—Wood’s active hydrogen produces visible luminescence 
with mercury, anthracene, the vapour of sodium and other alkali 
metals, and other substances. Spectrographic investigation showed 
that (i) Wood’s hydrogen itself luminesces in the ultra-violet 
(3064 A.); (ii) the hydride band is produced by the action of the 
gas on liquid mercury, a liquid hydride apparently being formed. 
The mercury line 2537 A. also appears as a result of the latter 
reaction. L. F. G. 


X-Ray Stimulation of Phosphorescence of Fused Silica. 
F. L. Hopwoop and W. V. Mayneorp (Nature, 1925, 116, 98). 
—After exposure to ultra-violet light, castor oil blackens a photo- 
graphic plate only if the vapour is brought into contact with it. 
Silica, but not castor oil, when exposed to X-rays blackens a photo- 
graphic plate, some specimens of silica exhibiting phosphorescence 
and fluorescence. A. A. E. 


Light Filter in Interferometry. J.B. Feracuson (J. Washing- 
ton Acad. Sci., 1925, 15, 279).—Visual acuity in work with the 
Rayleigh—Zeiss type of interferometer is increased by using the 
potassium dichromate-neodymium nitrate liquid filter. R. A. M. 


Ionisation of Hydrogen by Electron Impact as Interpreted 
by Positive Ray Analysis. T. R. Hogness and E. G. Lunn 
(Physical Rev., 1925, [ii], 26, 44—55).—Since at low pressures 
only H,* ions are formed, the formation of H,* ions increasing 
in proportion to the increase in pressure (as also did shat of H+ 

30*—2 
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ions up to 4%), the conclusions of Dempster and Smyth, that the 
primary process in the ionisation of hydrogen is the ionisation of 
the molecule without dissociation, are confirmed. The ionisation 
potential at 16 volts is that for the formation of H,*, a secondary 
process resulting also in the formation of H,+. The percentage 
of H* ions produced by electron impact in helium containing 
hydrogen was greater than that of H,* ions, whilst no H,* ions 
were observed. Evidence was found for the existence of ions 
HeH* and possibly HeH,*. A. A. E. 


Dielectric Constant and Molecular Association of some 
Liquids. L. Lance (Z. Physik, 1925, 33, 169—182).—The 
dielectric constants of mixtures of organic liquids were determined 
by Nernst’s method at various concentrations and temperatures. 
Debye’s theory of the molecular dipole was applied to the results, 
and tables of molecular polarisation are given. The curves exhibit- 
ing the effect of concentration indicate that association occurred in 
every case except that of ethyl ether. The effect of increase of tem- 
perature is to decrease association, but the dipole moment may 
increase or decrease according to the type of compound. The 
values for this moment are given for eight substances of which 
the molecules are only slightly associated. KE. B. L. 


Molecular Volume of Salts at the M. P. R. Lorenz and W. 
Herz (Z. anorg. Chem., 1925, 145, 88—94).—The molecular volumes 
of salts at the ordinary temperature are about 0-8 times those 
at the m. p. The molecular volumes of the alkali halides at the 
m. p. are only approximately additive. The molecular volumes 
of alkali halides, carbonates, sulphates, and nitrates increase with 
increasing atomic weight of the metal or halide and in the order 
nitrates > carbonates > sulphates. A. G. 


Theory of Colour Production. J. Stmmecuitz (J. Franklin 
Inst., 1925, 200, 35—49).—A lecture, with experimental illustrations, 
describing the author’s theory (cf. A., 1923, ii, 713). F. G. T. 


Calculation of Rotatory Power from Molecular Structure. 
R. DE MALLEMANN (Compt. rend., 1925, 181, 106—108; cf. ibid., 
1923, 177, 427)—Previous suggestions are made more precise 
by analysing the action of the intermolecular field. Account is 
taken of the variation of amplitude in the small volume under 
consideration, and of the particular value of the field at the points 
considered in evaluating equations of motion of each electron. 
This more detailed analysis does not modify the general form of 
the expressions previously obtained for molecular polarisation, 
refraction, and rotatory power. At the same time, the equations 
of motion may now be written in a symmetrical form, without this 
symmetry necessarily existing in the imaginary terms of the total 
polarisation. By these modifications the optical activity becomes 
calculable from the configuration of the molecular system. The 
simplest configuration compatible with optical activity is that of 
the irregular tetrahedron, and the rotatory power depends on the 
differences in length of the sides of this tetrahedron, and on the 
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roducts of the refractivities of the constituent atoms, taken 

three at a time. The order of the rotations thus calculated is that 
of the average experimental values for molecules of normal dimen- 
sions. &. 


The Co-ordination Theory in its Application to the Study 
of Mordant Dyes. G. T. Morcan and J. D. M. Smira (J. Soc. 
Dyers and Col., 1925, 41, 233—241)—A résumé of work already 
published (cf. T., 1921, 119, 704; 1922, 121, 160, 2866; A., 1924, 
i, 1359. See also B., 1925, 664). W. A. S. 


Tridentate Groups in Complexes of Tetrahedral and 
Octahedral Symmetry. J. D. M. Smiru (J. Chem. Soc., 1925, 
127, 1682—1687).—Tridentate groups are those which can be 
attached at three points to a nuclear atom. They comprise three 
fused chelate groups represented by ABC to indicate the three 
chelate groups AB, AC, BC. Tridentate groups are classified 
according to the number of different chelate groups comprised 
and are of three types, AAA, AAB, and ABC. With tetrahedral 
complexes, only one main type is possible, consisting of one tri- 
dentate group and one unitary group. The main type gives three 
classes, (1) AAAb, (2) AABc, (3) ABCd, where the small letter 
represents the unitary group. Class (1) consists of a single optically 
inactive form, whilst (2) and (3) each consist of two optically 
active (enantiomorphous) isomerides. In octahedral complexes 
(co-ordination number 6), the remaining groups may be either 
unitary or chelate groups, and if one tridentate group is present 
there are three main types comprising twenty-four classes, which 
are tabulated and their isomerism and optical activity indicated. 


W. H.-R. 


Valency Relations: An Element of Atomic Number Zero 
with an Atomic Weight of Unity. F.H. Lorine (Chem. News, 
1925, 134, 50—52).—It is shown that an element having zero atomic 
number, zero valency, and an atomic weight of unity can be fitted 
into the periodic table (cf. Rutherford, A., 1920, ii, 541). The 
valencies of the elements are discussed in detail. G. M. B. 


Valency in Boron Compounds. E. MULLER (Z. Elektrochem., 
1925, 34, 382—385).—To explain the peculiar series of hydrides 
of boron, it is suggested that the two inner electrons of the boron 
atom can play a part in combinations as well as the three outer 
ones. Assuming that heteropolar hydrides can only be formed 
when there is no other way of arriving at a rare-gas configuration 
of the boron atom, it is shown that whilst homopolar BH, cannot 
exist, homopolar B,H, may have one inner electron of each boron 
atom in common, so that the latter has the neon configuration. 
In the same way the hydrides B,H,9, 9, and B,jpH,, may be 
built up as chain compounds, and B;H, and B;H,, as cyclic com- 
pounds. To account for the existence of BMes;, one of the carbon 
atoms is supposed to have an inner electron in common with the 
boron atom. Among elements having two electron-shells, any 
two elements can form homopolar compounds by means of the 
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outer electrons only if the sum of the outer electrons is equal to 
or greater than 8 (or 5 if hydrogen is involved), but not otherwise; 
hence the exceptional position of boron. W. A. C. 


Metallo-organic Bases. F. Hein and H. MEINiNGER 
anorg. Chem., 1925, 145, 95—116).—The hydroxides Sn(OH),, 
Hg(OH),, Pb(OH),, T1(OH),, and Cr(OH), are weak acids or very 
feeble bases, but, when all the hydroxy! groups except one are 
replaced by ethyl (or phenyl) radicals, relatively strong bases are 
obtained; thus the molecular conductivities at a dilution of 64 
litres are: SnEt,-OH, 0-45; HgEt-OH, 1-20; PbEt,-OH, 8-10; 
TIEt,,OH, 140-00; CrPh,-OH, 212-0. Triphenylchromium hydr. 
oxide is nearly as strong a base as sodium hydroxide. The alkalinity 
of the metallo-organic bases decreases with increasing weight of 
the organic radical. The nature of the metal has a predominating 
influence in determining the alkalinity, whilst in the correspond- 
ing compounds of sulphur, iodine, nitrogen, and phosphorus the 
central atom has little influence. This is probably because in the 
latter compounds the hydroxyl group is in the outer sphere of the 
co-ordinatively saturated central atom, whilst in the metallo- 
organic bases the hydroxyl group is more closely connected to the 
central atom. A. G. 


Lattice Energy of Ammines. W. Bittz and H. G. Grimm 
(Z. anorg. Chem., 1925, 145, 63—-87).—The lattice energy of ammines 
is equal to the sum of that of the ammonia-free salt and the heat 
of formation of the ammine. Ammines with different cations 
become increasingly similar as the number of ammonia molecules 
with which the cation is surrounded increases. The relative 
stability of the ammines of the different halides depends on the 
nature of the cation; when the heat of formation of the halides 
increases in the order chloride to iodide, then the stability of the 
ammines increases in this order also, and this is the case for the 
metals of the principal series of the periodic system. The heats 
of formation of the halides of the metals of the secondary series 
(e.g., silver) increase in the order iodide to chloride, and the stability 
of the ammines is in this order also. The process of ammine form- 
ation may be divided into two stages, the expansion of the molecule 
of the original salt and the addition of ammonia to the cation. 
The heat of formation is then equal to the heat of co-ordination 
less the work done in the separation of the ions of the salt. These 
two quantities may be roughly calculated; the heat of co-ordination 
of hexamminepotassium iodide is 14 kg.-cal. per molecule of 
ammonia, and for salts of the alkaline-earth metals it has double 
this value. The calculated heat of formation of hexamminecalcium 
fluoride is negative and this agrees with the fact that it cannot be 
prepared from gaseous ammonia and crystalline calcium fluoride. 

A. G. 

Active Hydrogen. H. Cortins (Chem. News, 1925, 131, 
33—38).—Theoretical. A discussion of the condition of hydrogen 
in the water molecule in various states; and of various physical 
constants (thermochemical etc.) of hydrogen. B. 
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Relationships between Hydrogen and Alkyl Compounds of 
Non-Metals. A. von Grosse (Ber., 1925, 58, [B], 1342—1345).— 
Hantsch and Becker (this vol., ii, 359) have shown that the 
graph obtained by plotting the absolute b. p. of the alkyl halides 
against the number of carbon atoms contained in their molecule 
is a straight line from which the b. p. of the halogen acids can 
be derived if the value n=—1 is used. This rule is also followed by 
the completely alkylated derivatives of the elements of the fourth, 
fifth, and sixth groups of the periodic systems, exceptions being 
met with in the hydrides of tellurium and polonium and in water 
and ammonia, which are associated. Similarly, if the molecular 
volumes of fully alkylated derivatives of elements of the sixth 
and seventh periods are plotted against n, a straight line is obtained 
from which, for »—0, values are derived for the molecular volumes 
of the hydrides which agree well with those observed experimentally. 

H. W. 


Refraction and Electron Constraint in Ions and Molecules. 
C. P. Smytu (Phil. Mag., 1925, [vi], 50, 361—375).—The forces 
necessary to displace the outer electrons in ions and molecules are 
calculated from the ionic and molecular refractions. It is shown 
that the electron constraint increases with increase of nuclear 
charge when the number of underlying shells remains the same. 
but with increase of the latter the constraint decreases. The 
constraint upon an electron in an ion is increased by the proximity 
of other ions or molecules, particularly if combination occurs. The 
values of the constraints for the bonding electrons in the group 
C-C, C-H, H-H, are given as 9-58 105, 6-79 10°, and 5-6 x 10°, 
respectively. Unsaturation decreases the constraint; the value 
for the electrons in the C:C bond is 5-58 10°. The constraints 
in various other electron groups are discussed. A. B. M. 


Quantum Hypothesis and Gas Theory. A. ScHIDLOF 
(Arch. Sci. phys. nat., 1924, [v], 6, 281—293, 381—392).—Expres- 
sions are developed for the free energy and the entropy of a mole- 
cule of monatomic gas in a volume JV, at a temperature 7’, first 
from the point of view of the generalised phase-space of Boltzmann 
and Gibbs, and, secondly, with an additional restriction, charac- 
teristic of the quantum hypothesis, that each element in the A 
dimensional phase-space shall have a “ volume” hi, where h is 
Planck’s constant. The quantum restriction only introduces a term 
log 1/h® into the expressions. This theory is open to the objection 
that both classical and quantum ideas are used which are not 
strictly compatible. Moreover, the application of quantised 
motions to a gas molecule would result in velocity “ jump,” especially 
if the temperature is low, comparable with the mean velocity given 
by statistical methods. A deduction of Planck’s radiation formula 
is given. The statistical theory of Bose is applied to eliminate 
the above difficulties, and it is shown that the formule of the 


kinetic theory of gases are in accord with the quantum he x 
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Determination of Molecular Dimensions and of Avogadro's 
Number from Colloidal Solutions. P. L. pu Novy (J. Phys. 
Radium, 1925, [vi], 6, 145—153; cf. J. Gen. Physiol., 1919, 4, 
521).—By the measurement of the force required to lift a platinum 
ring from the surface of a colloidal solution, surface tensions may 
be determined continuously from the freshly-agitated down to the 
static condition of the liquid. The static surface tensions of colloidal 
solutions, plotted against concentration, show steep and definite 
minima at definite concentrations. These occur, for sodium 
oleate at 22°, at 1 in 750,000 (64 dynes/cm.?), 1 in 1,220,000 (66 
dynes/cm.?) and 1 in 1,390,000 (73 dynes/em.?). After allowance 
is made for the sodium oleate adsorbed by the vessel, the thicknesses 
_of surface-adsorbed oleate are found to be 12-30, 7-56, and 6-64 
10°8 cm., respectively. The three figures are considered to represent 
the dimensions of the sodium oleate molecule, which is oriented 
along its longest axis at the first and along the others at the second 
and third minima. Hence the volume of the sodium oleate 
molecule is calculated to be 617-44 x 10°c.c. ; the value of Avogadro’s 
number, NV, 6-004 x 1075, follows directly. W. A. C. 


Precision X-Ray Measurements by the Powder Method. 
F. C. Buaxe (Physical Rev., 1925, [ii], 26, 60—70).—Corrections 
were applied for (a) the unequal shrinking of the photographic 
films and the influence of humidity on their length, and (6) the 
influence of the substance examined on the absorption of the 
X-rays. The lattice constant for iron is 2-8603--0-0002 Ps . 

A. A. E. 


X-Ray Diffraction Patterns from Plant Fibres. O. L. 
SponsteR (Nature, 1925, 116, 243).—The interplanar spacings 
5-80, 3-30, and 2-60 reported by Herzog and Jancke (Z. Physik, 
1920, 3, 196) have been resolved, the new values being, respec- 
tively, 6-10, 5-40; 3-40, 3-20; 2-62, 2-58. The so-called 2-90 line 
did not appear when the K8 wave-lengths were screened out. 

A. A. E. 


Impulse Radiation and Compton’s Scattered Radiation. 
G. Mrz (Z. Physik, 1925, 33, 33—41).—The free electron is supposed 
to be capable of existing in stationary states of different internal 
energy; in the lowest or stable state it does not radiate, but in 
higher states it radiates according to the Bohr hv law. Impulse 
radiation is then explained as the result of a collision of the first 
kind (kinetic energy transformed into energy of excitation); the 
Compton scattered radiation is the reciprocal effect, it is the 
radiation which, according to the classical theory, must accompany 
the beginning of the sudden jump of the photo-electron ejected by 
the X-ray. The Compton electron and the photo-electron have the 
same origin, they differ merely in that the former completes its 
radiation and becomes a recoil electron whilst the latter suffers a 
collision of the second kind and receives kinetic energy instead. 

E. B. L. 
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Crystal Structure of Chromium and Titanium. R. A. 
PaTTERSON (Physical Rev., 1925, [ii], 26, 56—59).—Chromium is 
body-centred cubic, ay 2-872 A.; titanium is hexagonal close- 

ked, dg 2-951 A., axial ratio c 1-590; the computed densities are 
7-23 and 4-49, respectively. Heat treatment does not affect the 
crystal form of titanium, but merely changes the size of the crystals. 

A. A. E. 


Crystal Structure and Isomorphism of the Fluorides of 
Lithium and Magnesium. A. FERRARI (Atti R. Accad. Lincei, 
1925, [vi], 1, 664—671).—A structure analogous to that of rutile is 
assigned to magnesium fluoride from X-ray measurements of the 
powdered crystals. The elementary cell has the dimensions 
a=4-64 A., c=3-06 A., c/a=0-6596. The calculated density, 3-14, 
is in agreement with the observed. The X-ray intensities were 
calculated from the above measurements for magnesium fluoride, 
and from those of Bruni and Levi (this vol., ii, 281) for lithium 
fluoride. Results equally -satisfactory were obtained from the 
formulz of Debye and Scherrer, and of Ewald, which assume respec- 
tively that the intensities are proportional to the square of the 
structure factor, and to the structure factor. The volume of the 
elementary cell of lithium fluoride, containing 4 mols., is 65-55 A.3, 
and that of magnesium fluoride, containing 2 mols., is 65-85 AS 
It is suggested from these results that the isomorphism between 
these salts, of elements of different valency, is explained by the 
equality of the elementary cell volumes. ¥. G. F. 


Crystal Structure of Alkali Monosulphides. I. A. Craas- 
SEN (Rec. trav. chim., 1925, 44, 790—794).—The crystal structure of 
lithium and sodium sulphides is determined by means of Debye- 
Scherrer photograms and is found to be of the fluorspar (face-centred 
lattice) type. The lattice parameter for lithium sulphide is 5-70 A. 
and the number of lithium sulphide particles per unit cell is four. 
For sodium sulphide the lattice parameter is 6-53 A., and hence 
assuming the fluorspar structure the density of the anhydrous 
sulphide is calculated to be 1-85, in good agreement with the value 
1-89 determined experimentally by the pyknometric method in 
xylene. The sums of the atomic radii for lithium and sodium 
sulphides are 2-47 and 2-83 A., respectively, in good agreement with 
the values 2-52 and 2-79 A. obtained by Bragg (A., mS. -- 

J. W. B. 


Two-stage Transformation of Magnetite into Hematite. 
L. A. WeLo and O. Baupiscu (Phil. Mag., 1925, [vi], 50, 399— 
408)—The change in magnetic permeability when magnetite is 
oxidised to ferric oxide at 220° has been measured; an increase in 
the maximum permeability from 2-93 to 3-39 was observed. When 
the magnetic ferric oxide was further heated at 550° in nitrogen, 
the permeability fell to 1-045, the value for the almost non-magnetic 
normal hematite. Magnetite can be heated at 800° in an inert 
atmosphere without permanent loss of permeability. By con- 
sidering the crystal structure of magnetite, it is shown that the 
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extra oxygen required by the change 2Fe,0, —> 3Fe,0, can be 
inserted without undue strain, leaving the structure essentially 
unchanged. It is suggested that this structure represents the 
magnetic ferric oxide. A. B. M. 


Magnetic Form of Ferrous Oxide. J. B. Frercauson (J. 
Washington Acad. Sci., 1925, 15, 279).—Since iron, ferric oxide, 
and ferro-ferric oxide undergo magnetic changes at 790°, 678°, and 
530°, respectively, ferrous oxide might be expected to behave 
similarly. Ferrous oxide containing ferro-ferric oxide was reduced 
to free iron and in the subsequent recombination of the free iron 
the decrease in magnetic permeability did not correspond with the 
decrease in the free iron content of the sample. The results indicate 
that there is a magnetic form of ferrous oxide. R. A. M. 


Non-magnetic Films of Nickel. L. R. INGERSouL and 
DE Vinney (Physical Rev., 1925, [ii], 26, 86—91).—Nickel films, 
sputtered in hydrogen with a direct-current generator at 1000 volts, 
are initially non-magnetic, but when heated at 300—400° become 
magnetic. X-Ray spectrograms show that the magnetic film has 
the ordinary face-centred cubic lattice, but that the non-magnetic 
film is amorphous; it therefore appears that the ferro-magnetism 
of nickel is a property, not of the individual atom, but of the crystal- 
line aggregate. The original film gave a very small Hall effect; its 
electrical resistance decreased on heat-treatment. A. A. E. 


The Four Transverse Effects and their Relations in certain 
Metals. E.H. Hatt (Proc. Nat. Acad. Sci., 1925, 11, 416—422).— 
A theoretical discussion of the Hall and allied effects. The author’s 
theory of electric and thermal conductivity explains qualitatively 
the four transverse effects and gives approximately the connexion 
between the values for thermomagnetic and _ electromagnetic 
coefficients. R. A. M. 


Crystal Tempering: Softening of Hard-drawn Tungsten 
Single-crystal Wire. F. Korer (Z. Metallk., 1925, 17, 213—220). 
—Fine tungsten wires consisting of a single crystal may be softened 
by tempering for a short time above 2100° without recrystallisation 
taking place, provided that the amount of deformation which the 
metal has undergone does not exceed a certain critical limit depending 
on the nature of the drawing and the thickness of the wire. Thick 
wires readily recrystallise after only slight reduction in area, whereas 
thin wires may be reduced 80% in area before recrystallisation sets 
in on tempering. All metallic single crystals appear to be strained 
internally during growth, and unless this strain is removed by 
suitable tempering the metal works badly and readily recrystallises 
on subsequent annealing. The density of the wires increases during 
tempering and the electrical resistance also changes. [Cf. B., 
1925, 637.] A. R. P. 


Electric Moments of the Molecules of Monocarboxylic 
Acids and their Esters. C. P. SmytH (J. Amer. Chem. Soc., 
1925, 47, 1894—1900; cf. A., 1924, ii, 810).—The electric moments 
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of a number of monocarboxylic acids and their esters have been 
calculated. The structures are assumed to be formed by the linking 
of atoms by electron pairs symmetrically located at the apices of 
regular tetrahedra. The causes of the differences in moments and 
the influence of chlorine substitution are considered. Support is 
given to the idea that valency forces are highly localised and 
directive in character. J. 8. C. 


Electrical Conductivity of Solid Crystal Hydrates. S. 
JAKUBSOHN and M. Rasrnovitsou (Z. physikal. Chem., 1925, 116, 
359—370; cf. A., 1923, ii, 822).—The specific conductivities of the 
hexahydrates of the nitrates of zinc, manganese, cobalt, nickel, and 
copper were measured both in the solid and liquid states, and by 
extrapolation of the data relating to the latter state the degree 
of loosening of the crystal lattice, at 25° below the m. p. of 
each salt, was calculated. The conductivities of the solid salts 
increase from zinc to copper. Colour and conductivity are cor- 
related. L. F. G 


Distilled Water in Biological Work. E. Canats and R. 
GreNnEVET (Bull. Soc. Chim. biol., 1925, 7, 673—677).—Redistillation 
in glass vessels of water previously distilled from copper vessels, 
first from chromic acid and then from barium hydroxide, causes , 
successive decreases in its conductivity. Water redistilled from 
barium hydroxide, and thus having a pg nearer neutrality, attacks 
glass more readily than that distilled from acid. The purest water 
from an all-glass distillation apparatus had a conductivity of 
1-910 and py 6-4 at 15°. H. J. C. 


Spectro-chemistry of Compounds Containing Nitrogen. 
K. von Auwers and R. Kraut (Z. physikal. Chem., 1925, 116, 
438—465).—Optical data (refraction and dispersion) and densities 
are given for aniline, diphenylamine, carbazole, acridine, pyridine, 
quinoline, and a number of their derivatives. The relations between 
the chemical constitution and optical properties of these substances 
are discussed, and correlated with earlier observations. L. F. G. 


New Determinations with the Micro Bomb Calorimeter. 
II. M. Papoa and B. Foresti (Ber., 1925, 58, [B], 1339—1342 ; 
ef. A., 1923, ii, 737)—Determinations of the heat of combustion of 
benzoic acid and sucrose show that the authors’ method is not 
inferior to any of those generally employed. The amount of 
material required in ordinary determinations is 0-01, in precise 
determinations 0-05—0-03 of that which is customary. H. W. 


Lattice Energies, Heats of Hydration, and Heats of Solution. 
E. Lance (Z. physikal. Chem., 1925, 116, 337—349).—Theoretical. 
Recently obtained data on the heats of solution of six alkali halides 
(this vol., ii, 791) are used to substantiate Born’s formula for the 
lattice energies. It is probable that the repulsion term, m, in the 
formula has not the same value for all sodium and potassium 
halides. The heats of hydration of the ions in a saturated aqueous 
sodium iodide solution are calculated approximately and are smaller 
than those calculated by Fajans for infinite dilution. L. F. G. 
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Determination of the Heat of Dissociation of Mercury 
Molecules from the Band Spectrum of Mercury Vapour. 
E. KoErnickE (Z. Physik, 1925, 33, 219—230).—The mercury band 
at 2540 A., just on the long wave-length side of the bright mercury 
line, is ascribed to the molecule Hg,. From the strength of this 
absorption band at various temperatures and pressures the heat of 
dissociation is found to be 1-4 kg.-cal., the strength of the absorption 
being taken as an indication of the relative number of molecules 
present. E. B. L. 


Possible Limits for the Heat of Dissociation of Oxygen. 
O. R. Wutr (J. Amer. Chem. Soc., 1925, 47, 1944—1945).—The heat 
of dissociation of molecular oxygen into atomic oxygen is greater 
than 56,400 and less than 137,400 cal. per mole. J. &. ©. 


Improved Differential Method for the Exact Determination 
of Specific Heats of Aqueous Solutions ; Including Results 
for Various Salts and Organic Acids. T. W. RicHarps and 
F. T. Guoxer, Jr. (J. Amer. Chem. Soc., 1925, 47, 1876—1893).— 
The apparatus and technique for the precise determination of 
specific heats are described. The specific heats of thirteen solutions 
have been determined with an accuracy of 1 in 10,000. The results 
have been recalculated in terms of absolute heat capacity and also 
reduced to instantaneous heat capacities at 14°, 16°, 18°, 20°, and 
22°. The minimum heat capacity of each solution occurs at a 
temperature lower than that of water. J. 8. C. 


M. P. of Inorganic Compounds and of Elements. E. 
FRIEDERICH and L. Sirric (Z. anorg. Chem., 1925, 145, 251—276; 
ef. this vol., ii, 374).—Considering uni-, bi-, ter-, and quadri- 
valent compounds of the type AB, (of which sodium fluoride, 
calcium oxide, scandium nitride, and titanium carbide may be taken 
as representatives), it is found that the number of valencies between 
the two elements exercises a fundamental influence on the m. p. 
Thus, lithium fluoride has m. p. 1115° Abs., magnesium oxide, 
m. p. 2920° Abs., titanium nitride, m. p. 3200° Abs., and niobium 
carbide, m. p.4100° Abs. In compounds A,B, of the same valency, 
the highest m. p. is found when there is approximate equality of 
the atomic or ionic volumes of the constituents. If the volume of 
the cation is small compared with that of the anion, a low m. p. 
may be expected (e.g., lithium fluoride, chloride, and bromide 
compared with the corresponding sodium compounds). The mag- 
nitude of the volume of the anion of a compound appears to exercise 
an extreme influence on the position of the m. p., which decreases 
with increase in size of the anion. The condition for a compound 
to be gaseous at low temperatures is that the anion must be over- 
whelmingly great in comparison with the cation. The ratio neces- 
sary may be approximately calculated from Henglein’s relation 
between molecular volume and m. p. (ef. A., 1922, ii, 44). The 
conclusions reached from a study of the m. p. of compounds are 
applied to the elements, special attention being paid to the influence 
of valency. The m. p. of elements may be considered as a function 
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of the force by which the atoms are held together by means of the 
valency electrons. By plotting m. p. against valency, it is con- 
cluded that at that region of the periodic system where metal passes 
into metalloid, the atoms possess the greatest possibility of mutual 


binding of the electrons, and the highest m. p. are also to 4° — 
L. L. B. 


Structure of Glass. N. Sevsaxov, L. Srrutrnski, and A. 
Krasnikov (Z. Physik, 1925, 33, 53—62).—The index of refraction 


_ and coefficient of expansion of glass show a maximum near 575°. This 


is the transition temperature of «- to 6-quartz. Since X-ray analysis 
of glass shows no signs of small crystals of quartz, it is suggested 
that the peculiarity at this temperature is due to a change in the 
molecule of the silicate and that glass can truly be regarded as a 
supercooled, amorphous fluid. The structure of «-cristobalite is 
deduced from X-ray data and that of {-cristobalite is — 


Stability Relations of the Modifications of the Poly- 
morphous System Al,SiO,;. F. Neumann (Z. anorg. Chem., 
1925, 145, 193—238).—From specific heat determinations and the 
application of Nernst’s heat theorem, the A—-U and U—U, relations 
for andalusite, disthene, and sillimanite have been investigated. 
Measurements have also been made with mullite, consisting of 
62-89%, Al,O, and 37-11% SiO,. The heats of transformation of 
the four modifications were determined by measurement of the heats 
of solution in 40% hydrofluoric acid. The values 90-13, 89-67, 
83-42, 83-67 cal./mol. were found for the heats of solution of anda- 
lusite, disthene, sillimanite, and mullite, respectively, the experi- 
mental temperature being between 14° and 15°. The mean specific 
heats between the ordinary temperature and 300° to 1300° or 1400° 
were determined by the calorimetric mixture method, and from the 
values found the true specific heats were obtained graphically, 
with a mean error of +0-5%. From these, the molecular heats 
were calculated and plotted against temperature. Molecular heat 
values are also tabulated for temperatures down to that of liquid 
hydrogen. The values at low temperatures are proportional to the 
cube of the absolute temperature, the proportionality factor for 
andalusite being 383 x 10°’, for sillimanite, 310x107. This holds 
up to about 25° Abs. The A—U diagram for the system andalusite- 
sillimanite shows that, at atmospheric pressure from —273° to 
1487°, sillimanite is the stable modification, whilst at higher tem- 
peratures andalusite is stable. The diagram for the disthene- 
sillimanite system shows that disthene is totally unstable. The 
andalusite-disthene diagram is not given, on account of the small 
difference between the heats of solution of these modifications. On 
heating at 1200°, andalusite undergoes a considerable change of 
structure, being converted into mullite and amorphous silica. 
Disthene is also converted into mullite and silica by heating at 
1400°, but sillimanite undergoes no change on heating - ag 4 
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Calculation of the Vapour Pressure of a Solution of a 
Non-volatile Solute. S. B. Mati (Phil. Mag., 1925, [vi], 50, 
141—145).—Theoretical. The case of a solvent which is monatomic 
in both the liquid and vapour states is considered. Stern’s method 
(Physikal. Z., 1913, 14, 629) is modified by making allowance for the 
fact that the mutual attraction of the solute molecules and the 
surrounding solvent molecules results in the distribution of the 
solvent molecules just around a solute molecule being somewhat 
different from the distribution at points further away from the 
solute molecules. Further, owing to the presence of the solute 
molecules, the general distribution of the solvent molecules at points 
beyond the immediate influence of the solute molecules will be 
somewhat different from that in the pure solvent, even although 
solution is unaccompanied by any volume change. Subject to 
modifications for these effects, Stern’s method leads to the equation 
log p=— ry /kT —0-5 log T'+log (27m)*?13/4/k, where 9 denotes 
the latent heat of evaporation of a gram-mol. of solvent from the 
solution, and m and v the mass and vibration frequency respectively 
of a solvent molecule. This expression differs only in the first term 
from that of Stern for the vapour pressure of the pure solvent, and, 
combined with the latter, leads directly to Raoult’s law. F. G. T. 


Vapour Pressures of Common Metallic Chlorides and a 
Static Method for High Temperatures. C. G. Mater (U.S. 
Bur. Mines, Tech. Paper 360, 1925).—A static method of determin- 
ing vapour pressures up to 1250° is described which involves no 
assumptions relative to the behaviour of the vapour according to 
the gas laws. Vapour pressure data for the commoner metallic 
chlorides, accurate enough for technical purposes, are recorded, 
together with the b. p. and the calculated heats of vaporisation. 
The vapour pressure of barium chloride is very small; that of 
calcium chloride is too small to measure. Ferric chloride, man- 
ganous chloride, and possibly cobalt chloride show traces of thermal 
dissociation at about 1000°. At high temperatures, the double 
salt, NaAgCl,, appears to be formed from the separate chlorides ; 
it has a vapour pressure greater than the sum of the vapour pressures 
of the separate chlorides at a definite temperature. The results 
for lead chloride agree with those of Eastman and Duschak (U.S. 
Bur. Mines, Tech. Paper 225, 1919); the vapour pressures of arsenic 
trichloride do not agree well with those found by Baxter, Bezzen- 
berger, and Wilson (A., 1920, ii, 531). Cupric chloride has no 
measurable vapour pressure below its decomposition temperature. 
Anhydrous zinc chloride is prepared by passing chlorine over 
anhydrous zinc oxide at 600—700°. TF. 


Saturation Pressure of Liquids at Corresponding Densities. 
W. Herz (Z. anorg. Chem., 1925, 145, 378—380; cf. this vol., ii, 
494).—The ratio p7,: px, where py, is the saturation pressure at the 
absolute temperature, 7',, at which the density is twice the critical . 
density, approximates to a mean value of 0-464 for a large number 
of organic liquids and liquefied gases. Notable exceptions are 
helium (too low), tin tetrachloride (too low), methyl and ethyl 


| 
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alcohols (too high). Ratios of pressures at temperatures corre- 
sponding with densities 2-75 times the critical density are also given, 
but the agreement is not good. ae 


Isotherms of Several Gases between +400° and —183°. 
L. HotBorn and J. Orto (Z. Physik, 1925, 33, 1—11).—Tables of 
new values of pv are given for hydrogen and neon, and also tables 
for helium, nitrogen, air, argon, and oxygen. E. B. L. 


Preparation and Analyses of Constant Mixtures of Air and 
Carbon Dioxide. J. JoHNSTON and A. C. WALKER (J. Amer. 
Chem. Soc., 1925, 47, 1807—1817).—Marked changes in the direc- 
tion or velocity of the wind are usually accompanied by variations 
in the carbon dioxide content of the air. An artificial mixture of 
air and carbon dioxide in fixed proportion is obtained on allowing 
air, under a constant pressure-head, to stream past one surface of a 
thin rubber diaphragm, and carbon dioxide, also under a constant 
head, to stream past the other surface. Carbon dioxide diffuses 
through the rubber much faster than the air, and the thin rubber 
sheet serves to regulate the mixing. The composition of the 
resulting mixture, under comparable conditions, depends on the 
effective area of the diaphragm. Certain refinements are introduced 
into the Pettenkofer method for the determination of carbon 
dioxide in air. J. 8.-C. 


Vapours of the System Acetic Acid—-Water. G. PovaRNIN 
and V. MarKov (J. Soc. Phys. Chim. Russe Univ. Leningrad, 1924, 
55, 381—382).—Preliminary results are given for the relation 
between the b. p. of aqueous acetic acid and the percentages 
of the acid in the liquid and in the vapour. For the 77% acid, 
corresponding with C,H,O,+H,O, the vapour contains approxim- 
ately 62-5% of acid, corresponding with C,H,0,+2H,0. T. H. P. 


Physical Equilibrium in the System Acetic Acid-—Acetic 
Anhydride. G. PovaRnin and V. Markov (J. Soc. Phys. Chim. 
Russe Univ. Leningrad, 1924, 55, 375—380).—The relation between 
the composition of the liquid and vapour phases is given by the 
equation 2(100—y) /y(100—2)=—0-419-0-030, where x and y denote 
the percentage concentrations of the anhydride in the vapour and 
liquid respectively. The b. p. varies linearly with the com- 
position and is given by the expression, 7’=118°+-(22-7°+-1-7°)y. 
If suitable scales are used, the curve connecting b. p. and composition 
of the vapour coincides with that showing the relation of com- 
position of vapour to composition of liquid. 


Reversible Anomaly of Copper—Nickel Alloys in the Para- 
magnetic Region. P. CHEVENARD (Compt. rend., 1925, 181, 
28—31).—The thermo-electric power, coefficient of thermal expan- 
sion, and electrical resistivity of copper-nickel alloys change sud- 
denly at 450° in alloys containing about 50% Cu, the maximum 
effect occurring in the 52% Cu alloy (approximately CuNi). 

A. R. P. 
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Solubility of Mixtures of Hydrogen and Nitrogen in Liquid 
Ammonia. A. T. Larson and C. A. Brack (Ind. Eng. Chem., 
1925, 17, 715—716)—The solubilities of hydrogen and nitrogen 
(3:1) in liquid ammonia have been determined between —25° 
and +22° at pressures of 50, 100, and 150 atm. The tem- 
perature coefficient is positive and the solubility is very nearly 
proportional to the pressure. [Cf. B., 1925, 669.] D. G. i. 


Solubilities of Sulphur Dioxide and Ammonia in Water. 
T. K. SHeRwoop (Ind. Eng. Chem., 1925, 17, 745—747).—The 
partial pressures of sulphur dioxide and ammonia over their aqueous 
solutions have been tabulated and graphed. [Cf. B., 1925, 669.} 

D. G. H. 


Solubility of the Crystallohydrates of Nickel Sulphate. 
N. V. Tancov (J. Soc. Phys. Chim. Russe Univ. Leningrad, 1924, 
55, 335—341).—The solubilities of heptahydrated, blue hexa- 
hydrated, and green hexahydrated nickel sulphates per 100 parts 
of water are, respectively: 20°, 37-70, 40-09, 44-37; 25°, 40-40, 
41-56, 45°36; 30°, 43-28, 43-56, 46-56; 35°, 47-03, 45-58, 47-76; 
40°, 50-42, 47-60, 49-16. The corresponding temperature co- 
efficients of solubility at 30° are 0-67, 0-49, and 0-24, respectively. 
The heptahydrate passes into the blue hexahydrate at 31-55°, and 
into the green hexahydrate at 36-7°. 


Influence of Pressure on the Solubility of Substances. V. 
The System Naphthalene-Tetrachloroethane. E. ConHEN, 
W. A. T. pe Meester, and A. L. T. Morsvetp (Proc. K. Akad. 
Wetensch. Amsterdam, 1925, 28, 108—118).—The solubility of 
naphthalene in tetrachloroethane has been measured at 30° under 
pressures up to 1000 atm., the apparatus being similar to that 
previously described (A., 1923, ii, 386). The results are expressed 
very closely by the equation log c=1-54504—0-26840 x 103p+ 
0-0432 x 10°*p?, where c is the concentration in g. per 100 g. of solu- 
tion, and p is the pressure in atmospheres. The existence of a 
minimum solubility, shown possible on theoretical grounds, is not 
established within the range of pressure investigated. A. B. M. 


Solubility Relations of Isomeric Organic Compounds. I. 
J. JonnstTon (J. Physical Chem., 1925, 29, 882—888).—The study 
of the equilibrium diagrams of ortho, meta, and para isomerides has 
been undertaken with a view to determine the relative proportion 
of these isomerides in reaction mixtures. The theory of ideal 
solutions is discussed. F. G. 8. 


Solubility Relations of Isomeric Organic Compounds. II. 
Determination of Freezing Temperatures of Binary Mixtures. 
D. H. Anprews, G. T. Konman, and J. Jounston (J. Physical 
Chem., 1925, 29, 914—925).—An apparatus for the accurate deter- 
mination of time-temperature curves for pure substances and for 
binary or ternary mixtures is described. The principal advantages 
are: the effective temperature head is controlled and measured, 
only small quantities of material are necessary, and the temperature 
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is measured by means of a thermo-element of small heat capacity 
and small lag. The theory of cooling curves and the mode of inter- 
pretation of such curves for binary mixtures are discussed. 

J. 8. C. 


Solubility of Ampholytes. H. von Ever and K. RupBERG 
(Z. anorg. Chem., 1925, 145, 58—62)—According to Bjerrum’s 
theory (A., 1923, i, 444), the solubility of ampholytes should be 
increased by the addition of neutral salts. This is not the case for 
the pairs /-tyrosine-sodium chloride, /-tyrosine—lithium nitrate, and 
leucine-sodium chloride, but the solubility of glycylglycine is slightly 
increased by the addition of sodium chloride. The solubilities of 
amino-acids should also be greater in the presence of each other, but 
this is not the case for dl-leucine and /-tyrosine. In agreement with 
the theory, methyl-orange is more soluble in a dilute glycine solution 
than in water. Measurements of the influence of pg on the solu- 
bility of glycine are in agreement with those of Kolthoff (this vol., i, 
296). A. G. 


Solubility and Size of Grain. D. BaLarev (Z. anorg. Chem., 
1925, 145, 122—126).—The increase in electrical conductivity of a 
saturated solution of barium sulphate, which occurs when the 
crystals are rubbed, is probably due to (1) the presence of barium 
chloride in the sulphate, (2) the greater solubility of broken than 
of complete crystals, and (3) the breaking up of atomic complexes. 
It is doubtful whether the greater solubility of small particles is an 
important factor. The subsequent fall in conductivity (cf. A., 
1901, ii, 493; 1905, ii, 247) may be due partly to the crystallisation 
of barium sulphate on account of the dissolution of the chloride, 
but the velocity of crystallisation is much greater than the rate of 
fall of conductivity and the latter is probably mainly due to the 
slow restoration of equilibrium between the complete and broken 
crystals. A. G 


Supersaturated Solutions. I. Mechanism of Separation 
of Salts from Supersaturated Solutions and the Formation of 
Rhythmic Precipitates in Gels. W. M. FiscHer (Z. anorg. 
Chem., 1925, 145, 311—364).—If supersaturated solutions of salts 
with valency product 1 are inoculated and shaken, crystallisation 
occurs immediately for the smallest degree of supersaturation. 
When the valency product is greater than 1, there is an induction 
period for slightly supersaturated solutions, during which no crystal- 
lisation occurs. At a certain supersaturation, this period vanishes, 
and crystallisation occurs immediately after inoculation. Salts 
which show an induction period possess, under the same conditions, 
a greater dissolution velocity than crystallisation velocity. The 
connexion between the length of the period (i) and the degree of 
supersaturation (x) is given by the relation z/./t—constant [although 
the author’s numerical results and curves show that 2 decreases 
linearly with increase in +/t.—ABsTR.]. The same relation, 


' const., applies to rhythmic precipitation, which occurs only with 


those salts which show an induction period. In the presence of 
agar-agar, gelatin, and dyes, all sparingly soluble salts can be 
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obtained as rhythmic precipitates. In accordance with a new 
theory of rhythmic precipitation, based on the variation of the time 
of precipitation from supersaturated solutions, periodic precipitates 
of barium sulphate and strontium sulphate have been obtained. 
It is found that a relation exists between the length of the induction 
period for a given degree of supersaturation and the cube of the 
crystallisation velocity of the salt. The larger the period, the 
smaller is the cubic crystallisation velocity. L. L. B. 


Equilibrium between two Liquid Phases in the System 
Aniline-Acetic Acid-Water. E. ANcELEscu and D. Morzoc 
(Bul. Soc. Chim. Roménia, 1925, 7, 11—24).—A study of the effect 
of acetic acid on the mutual solubilities of aniline and water has 
shown that with certain constant proportions of acetic acid closed 
solubility curves are obtained having an upper and a lower critical 
temperature. The formation of these curves indicates that a readily 
hydrolysed aniline acetate is formed in the solution. A. R. P. 


Adsorption of Water from the Gas Phase on Plane Surfaces 
of Glass and Platinum. I. R. McHarrie and S. LENHER (J. 
Chem. Soc., 1925, 12'7, 1559—1572).—The adsorption of water on 
surfaces of glass and platinum has been studied by a new method 
in which a limited quantity of water was placed in an evacuated 
vessel of known dimensions, and the pressure measured at 
different temperatures. Above a certain temperature the pressure- 
temperature curve is linear, and the total number of water 
molecules present can be calculated. At lower temperatures, 
owing to adsorption, the pressure is less than the expected value, 
and the amount of water adsorbed can be calculated from the 
decrease in pressure. The adsorption and its accompanying free 
energy change are much greater on glass than on platinum. The 
thickness of the adsorbed film varies from 0 to 39 layers of mole- 
cules, according to the temperature and pressure. With platinum 
surfaces, this kind of adsorption begins at a definite pressure, below 
which no measurable adsorption occurs. W. H.-R. 


Absorption of Hydrogen by Cerium, Lanthanum ‘‘ Misch- 
metall,’’ and Cerium-—Magnesium Alloys. A. Sreverts and E. 
Roget (Z. anorg. Chem., 1925, 146, 149—165; cf. A., 1924, ii, 
185).—Using (1) impure cerium containing 95% of cerium and 
4% of other rare-earth metals, (2) a lanthanum “ mischmetall ” 
containing 10% of cerium, and, (3), cerium—magnesium alloys con- 
taining up to 12% of magnesium, the absorption of hydrogen has 
been studied at temperatures from 20° to 1200°. For hydrogen 
at atmospheric pressure, the temperature-absorption curves of 
cerium and lanthanum ‘“ mischmetall ” follow one another closely 
and show a marked fall in absorption between 1100° and 1200°. 
At 1100°, saturation can only be reached by heating specimens 
previously saturated at a lower temperature or by immediately 
treating the molten metal with hydrogen. If at 1100° specimens 
are first treated with hydrogen at low pressure, they will not take 
up the full amount of hydrogen necessary for saturation if the 
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pressure is raised. Saturated specimens lose all their hydrogen on 
prolonged keeping in a vacuum; their pressure—absorption iso- 
therms show the general form previously described (Sieverts, loc. 
cit.), but are not satisfactorily reproducible. Unsaturated products 
do not lose all their hydrogen in a vacuum, and show normal 
absorption isotherms. The addition of 12% of magnesium only 
slightly lowers the absorptive power of cerium. These alloys are 
pyrophoric, but an alloy containing approximately 80% of cerium, 
11% of magnesium, and 6% of aluminium is stable in air. Hydro- 
gen from commercial compressed cylinders is absorbed less than 
electrolytic hydrogen, probably owing to the presence of organic 
sulphur compounds. W. H.-R. 


Absorption of Arsenic and Oxalic Acids by Certain Calcined 
Oxides. P. P. Kozaxevitscu (J. Soc. Phys. Chim. Russe Univ. 
Leningrad, 1924, 55, 477—492).—The dependence of the composition 
of the precipitates formed by the interaction of various oxides 
with arsenic and oxalic acids on the concentration of the acid in 
the liquid phase has been investigated (cf. Cox, A., 1904, ii, 563; 
1906, ii, 757). 


Adsorption of Silver Salts by Silver Iodide. J.S. BEEKLEY 
and H. 8. Tayitor (J. Physical Chem., 1925, 29, 942—954).— 
Investigations on the adsorption of various uni-univalent silver 
salts by silver iodide at 25° show that the order of decreasing 
adsorbability is : benzoate (1-4), acetate (8-2), nitrite (3-2), bromate 
(1-0), naphthalenesulphonate (4-8), benzenesulphonate (170), nitrate 
(1860), chlorate (100), ethylsulphate (1540), perchlorate (3240). The 
figures in parentheses denote the relative solubilities at 25°, the 
solubility of silver bromate, 0-0081 millimol. per g. of water, being 
taken as unity. Although there is no quantitative connexion 
between adsorbability and solubility, the less soluble salts are 
more strongly adsorbed than the more soluble salts. J.8.C. 


Adsorption and Schulze’s Law. H. B. WeIsErR (J. Physical 
Chem., 1925, 29, 955—965).—Schulze’s law is merely a qualitative 
tule. The view of Dhar and others (A., 1924, ii, 737), that ions 
with the lowest precipitating power are adsorbed the most and 
vice versa, is disproved. The adsorption of barium ion during 
precipitation of arsenious sulphide sols has been determined from 
solutions of barium chloride and from mixtures of barium chloride 
with hydrogen chloride and the alkali metals. The adsorption of 
barium is reduced by the univalent ions in the order: hydrogen> 
potassium >sodium>lithium, which gives therefore the order in 
which these univalent ions are adsorbed. The same series is 
derived from the precipitation values, the salt containing the most 
readily adsorbed cation precipitating in lowest concentration. 
This method of determining relative adsorbabilities is of general 
application. The amounts of precipitating ion carried down on 
precipitation of a sol are determined by (i) adsorption by the 
electrically charged particles during neutralisation, (ii) adsorption 
by the neutral particles during agglomeration. The amounts of 
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(i) will, under comparable conditions, be equivalent, but those of 
(ii) will vary with the nature and concentration of the electrolyte. 
The adsorption values approach equivalence the less the adsorption 
capacity of the precipitated particles; thus the values are more 
nearly equivalent with arsenious sulphide sols than with hydroxide 
sols which have a large adsorption capacity. J.8.C. 


Capillarity and Wetting. K. ScuvuttTze (Kolloid-Z., 1925, 
37, 10—17; cf. this vol., ii, 287).—The height of capillary rise, 
the influence on the formation of solutions, and the wetting of 
capillaries of non-circular cross-section are discussed. LE. M. C. 


Adsorption Activity and Surface Energy of Solids. B. 
Instn (Z. physikal. Chem., 1925, 116, 431—437; cf. A., 1924, ii, 
663; Physikal. Z., 1924, 25, 369).—Theoretical. Three different 
methods give the following values for the effective adsorbing surface 
of 1 g. of charcoal: 10°, 3-3 105, 1:8x10° sq. cm. The heat of 
adsorption for the same mass of a particular gas on equal areas of 
quite different surfaces (charcoal, mica) is constant. The surface 
energy of an adsorbent is correlated with the heat of adsorption, 
the dielectric constant, and the thickness of the film of 7” xe 
gas. _F.G. 


Theory of Adsorption and Partition. A. Frumkin (Z. 
physikal. Chem., 1925, 116, 501—503).—Theoretical. The work 
done in transferring a molecule of a member of an homologous 
series from one phase to another is a term of an arithmetical pro- 
gression; the partition coefficient is therefore a term of a geo- 
metrical progression. Consideration of the work done in trans- 
ferring CH, groups from the surface of solutions of fatty acids to the 
space above leads to the conclusions of Langmuir and of Adam 
(A., 1922, ii, 687) regarding the orientation of these ee 

L. F. G. 


Simple Method of Testing Gibbs’ Theorem. A. FRUMKIN 
(Z. physikal. Chem., 1925, 116, 498—500).—A dilute solution, of 
known strength, of lauric acid in light petroleum was added drop 
by drop to a measured water surface until no further change of 
surface tension indicated the formation of a saturated adsorption 
layer. The water surface is saturated by 5-210 mol. of 
lauric acid per sq. cm., Gibbs’ equation giving 5-7 x ee ai 


Capillary Curves of Higher Fatty Acids and the Equation 
of State of the Surface Film. A. FRUMKIN (Z. physikal. Chem., 
1925, 116, 466—484).—The surface tensions of octoic, decoic, and 
lauric acids were measured by Wilhelmy’s method; the results are 
expressed graphically. The difference between the form of the 
curves for these acids and of those for the lower fatty acids is 
ascribed to the occurrence of attractive forces and of condensation 
phenomena in the adsorbed film (cf. Adam, A., 1921, ii, 488; 1922, 
li, 687; 1923, ii, 539; this vol., ii, 195; Proc. Roy. Soc., 1922, A, 


— 
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101, 452), 7.e., the adsorbed films approximate in their behaviour 
to the unimolecular films which the insoluble fatty acids form on a 
water surface. By the introduction of a term which corrects for the 
mutual attraction of the adsorbed molecules, Szyzskovski’s equation 
is modified to a form which gives fair agreement with the observed 
data. A comprehensive theory must allow, however, for the 
formation of molecular aggregates. L. F. G. 


Effect of Sodium Hydroxide on the Surface Tension of a 
Solution of Sodium Nonoate. W. D. Harxrns and G. L. Crark 
(J. Amer. Chem. Soc., 1925, 47, 1854—1856).—The surface tension 
of 0-1N-sodium nonoate at 20°, 20-2 dynes/cm., is increased to 
48-8 dynes/cm. in presence of 0-008N-sodium hydroxide, further 
addition of base causing a linear decrease. The results indicate 
that the extremely low surface tension of sodium nonoate solutions 
is due to a surface film of the salt together with nonoic acid formed 
by its hydrolysis. The amount of colloid present in these solutions 
is by no means negligible (cf. McBain and Martin, T., 1914, 105, 967), 
and the state of the colloid is dependent on the hydroxyl-ion con- 
centration of the solution. J. 8. C. 


Surface Tension of Gelatin Solutions of Different Hydrogen- 
ion Concentration. L. DE Caro (Atti R. Accad. Lincei, 1925, 
[vi], 1, 729—733).—Surface tension measurements of 2% gelatin 
solutions with varying hydrogen-ion concentrations have been made 
at 30° by the stalagmometric method. These solutions behave like 
those of other proteins. With increasing hydrogen-ion concentra- 
tion, the surface tension rises to a maximum between pg 8 and 9, 
falls then to a minimum at about pg 4-5, and finally, in acid solu- 
tions, passes through a second maximum at pz 3, which is lower than 
that occurring in alkaline solutions. 

The author accepts the explanation advanced by Bottazzi and 
d’Agostino (A., 1913, ii, 115), according to which the protein lowers 
the surface tension of the solvent most when it is present in non- 
dissociated form. F. G. T. 


Surface Concentration of Casein, Crystalline Egg-albumin, 
and Crystalline Hemoglobin. J. M. Jounin (J. Physical Chem., 
1925, 29, 897—913).—The changes of surface tension with time 
of aqueous solutions of casein, egg-albumin, oxyhemoglobin, 
reduced hemoglobin, and hzemoglobin-carbon monoxide and the 
influence of the addition of acid and alkali on the surface tensions 
of the first two substances have been investigated at 25° by the 
capillary rise method. The surface tension decreases with time 
according to the author’s equation (this vol., ii, 388), the behaviour 
of alkaline solutions of egg-albumin being exceptional in that 
periodicity is observed. J.8.C. 


Adsorption of the Phosphoproteins of Yeast by Various 
Adsorbents and the Elution of the Adsorbates. A. Fopor and 
R. Scnénretp (Kolloid-Z., 1925, 37, 37—40)—The phospho- 
protein of macerated yeast is readily adsorbed by aluminium and 
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ferric hydroxides and to a less extent by kaolin. The adsorption 
results in a loosening of the combination between phosphoric acid 
and the protein. The phosphoprotein precipitated by acid from 
macerated yeast gives up small quantities of phosphoric acid on 
treatment with ammonia. The elution with ammonia of the kaolin 
adsorbate liberates a considerable amount of phosphoric acid. A 
second eluate with ammonia of the aluminium hydroxide adsorbate 
gives a greater quantity of phosphoric acid than does the first, 
whilst in the case of the ferric hydroxide absorbate traces only 
are obtained. E. M. C. 


Adsorption and Heterogeneous Catalysis. I. E. V. 
ALEKSEEVSKI (J. Soc. Phys. Chim. Russe Univ. Leningrad, 1924, 
55, 403—433).—Animal charcoal which has been heated and 
subsequently cooled in a desiccator acts as an extremely active 
adsorbent towards gases and vapours and retains its properties 
unchanged for a long period. The adsorption of a vapour is greatly 
accelerated if air saturated with the vapour is passed over the 
adsorbent. The results obtained with a large number of liquid 
organic compounds of various types show that the absorption 
does not depend on the physical constants, but is influenced greatly 
by the chemical nature of the compounds. Adsorption of acetylene, 
ethylene, isobutylene, alcohol, and benzene by catalysts such as 
floridin, alumina, powdered glass, kaolin, etc., is much less pro- 
nounced than by animal charcoal. The influence of charcoal on 
the reaction between ethylene and chlorine, and on various syntheses 
in which acetylene participates, has been investigated. T. H. P. 


Hydration and Solution. H. A. Taytor (J. Physical Chem., 
1925, 29, 995—1003).—The present position of the hydrate theory 
is reviewed and various criticisms are offered. From a study of 
the partition ratio of hydrochloric acid between benzene and 
aqueous solutions of various neutral salts and of glycerol, it is 
concluded that these aqueous solutions behave like pure water, 
there being no difference between combined and free water. This 
conclusion is confirmed by a study of the effect of sodium and 
potassium chlorides at NV concentration on the partial pressure of 


hydrogen chloride over its concentrated aqueous solutions. 
J.8.C. 


Molecular Weight and Solution. W. D. Bancrorr (J. 
Physical Chem., 1925, 29, 966—972).—A consideration of the 
similarities and dissimilarities between true and colloidal solutions. 

J.8.C. 


Ebullioscopic Measurements in Mixed Solvents. B. H. 
G. K. Rotierson, and J. H. Matuews (J. Amer. Chem. 
Soc., 1925, 47, 1791—1799).—An apparatus for ebullioscopic 
measurements capable of an accuracy of 1% is described. The 
values obtained for the change in b. p. of a binary liquid mixture 
on addition of a non-volatile solute are in fairly satisfactory agree- 
ment with those calculated from the equation of Lewis (A., 1906, 
li, 524). J.8.C. 
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Effect of a Non-volatile Solute on the Partial Pressures of 
Liquid Mixtures at the B. P. B. H. Carroit, G. K. ROLLEFson, 
and J. H. Marnews (J. Amer. Chem. Soc., 1925, 47, 1785—1791).— 
Quantitative measurements of the changes in partial pressure 
produced by addition of a non-volatile solute to various binary 
liquid mixtures at the b. p. show that the diminution of the partial 
pressure of that component in which the added substance is more 
soluble is greater than that exhibited by the second ae 8X 


Nature of Soap in Alcohol. W. A. Parrickx, W. L. HypDeEn, 
and E. F. Mian (J. Physical Chem., 1925, 29, 1004—1008).— 
Determinations of the b. p. of anhydrous and moist alcoholic 
solutions of sodium oleate over the concentration range 0-005— 
0:15M show that the soap is considerably ionised in dilute solution 
at the b. p. J.8.C. 


Composition of a Constant-boiling Solution of Hydrogen 
Bromide in Water. D. T. Ewine and H. A. SHappvuck (J. 
Amer. Chem. Soc., 1925, 47, 1901—1904).—The constant-boiling 
mixture of hydrogen bromide and water at 760 mm. contains 
47-795°%, of the former, showing that the distillate is not HBr,5H,O 
(47:381% HBr), as reported by Calm (Ber., 1879, 12, 613). The 
figure is higher than that recently determined by Carriére and 
Cerveau (A., 1923, ii, 555, 47-59 HBr). The constant-boiling tem- 
perature is about 125°. The distillate is 5-9061V,,,. J.8.C. 


Internal Friction of Aqueous Sulphate Solutions. H. 
GRUNERT (Z. anorg. Chem., 1925, 145, 394—-396).—Measurements of 
the viscosities of ammonium sulphate, sulphuric acid, and am- 
monium hydrogen sulphate solutions show that the formation of 


the acid salt is accompanied by an increase of the internal friction. 
L. B. 


Viscosity of Acetic Acid Solutions. N. pre Ko.Lossovsk1i 
(J. Chim. Phys., 1925, 22, 321—324).—The viscosities of approxim- 
ately 10% acetic acid solutions have been measured between 11° 
and 30°. The results confirm those of Davis and Jones (A., 1915, 
ii, 423), but disagree with Wijkander’s figures. Re-calculation of 
the apparent molecular heat of acetic acid in solution gives a mean 
value of 41, the observed value being 37. Acetic acid, therefore, is 
not hydrated in solution. Z. 


Diffusion of Water through Collodion Membranes between 
Solutions of Mixed Electrolytes. E. F. Apoipx (J. Biol. Chem., 
1925, 64, 329—368).—The diffusion of water through a collodion 
membrane, either untreated or saturated with gelatin, is not 
affected by the presence of a non-electrolyte in one of the solutions 


. separated by the membrane; in the case of plain collodion mem- 


branes the effect of electrolytes is small except that multivalent 
anions increase the rate markedly. With membranes treated with 


gelatin, the rate of diffusion is much greater in all cases; the magni- 


tude of the effect increases with the valency of the ions, but the 
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predominating influence is exerted by those ions of which the 
electrical charge is opposite to that of the protein in the membrane. 
In the case of mixed electrolytes, some ions tend to depress the 
action of others, and the ultimate rate of diffusion is determined 
by the relation between the concentration of “‘ depressing ”’ cations 
and that of effective anions. The depressing influence of such a salt 
as sodium chloride on the effect of (e.g.) potassium ferrocyanide is 
still greater when the two electrolytes are on different sides of the 
membrane than when they are on the same side, with pure water 
on the other. It is considered that, within the range of variation 
of concentrations of biological fluids, the effect of the ions in them- 
selves is not sufficient to account for water transport across cell- 
membranes. C. R. H. 


Ionic Antagonism. R. MinaKxamr (Biochem. Z., 1925, 158, 
306—318).—If the chlorides of various uni- and di-valent radicals 
are added to soap solutions, there is a marked change in the surface 
tension. The physiologically antagonistic sodium chloride and 
calcium chloride exhibit no antagonistic action when added together 
to a soap solution, whereas lithium and magnesium or lithium 
and barium show marked antagonism. The relatively coarse- 
grained structure which is brought about in soap solutions by the 
addition of a univalent cation, particularly lithium, is changed 
by very small quantities of calcium or, better, magnesium into a 
fine-grained structure. This latter state of division can only be 
achieved by the addition of a definite quantity of magnesium or 
similar ions, not by diminishing the lithium content without 
addition of magnesium. H. D. K. 


Colloidal Bismuth. A. GuTBIEeR and T. Kavutrer (Z. anorg. 
Chem., 1925, 146, 166—178; cf. Meyer, A., 1903, ii, 285).—One 
part of a 10% solution of bismuth nitrate in 88—90% glycerol is 
treated with 36 parts of 0-45% aqueous gum-arabic, the mixture 
reduced with 5 parts of 1% aqueous sodium hyposulphite solution, 
and the whole quickly diluted with 60 parts of water; the resulting 
colloidal solution is filtered and on careful evaporation a black, 
metallic residue is obtained which dissolves completely in water 
to form a colloidal solution. The particles migrate to the anode 
in Coehn’s apparatus. The black residue contains 18% of bismuth 
and about 1% of sulphur, which is present as colloidal sulphur 
and not as sulphide. Gelatin and extract of ‘“‘ Tubera Salep ” are 
less satisfactory protective agents for the preparation of colloidal 
bismuth, which is unstable if prepared by reduction without such 
an agent. W. H.-R. 


Preparation of Colloidal Ferric Hydroxide Solutions by 
Oxidation of Ferrous Hydrogen Carbonate. N. N. GavriLov 
(Kolloid-Z., 1925, 37, 46—50).—The oxidation of ferrous hydrogen 
carbonate by means of air yields only a precipitate of ferric hydr- 
oxide, which is not peptised in presence of small amounts of hydro- 
chloric acid or ferric chloride. With larger quantities of ferric 
chloride, colloidal ferric hydroxide is formed, but only from the 
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added ferric chloride. Hydrogen peroxide gives a white pre- 
cipitate with ferrous hydrogen carbonate, but in the presence of 
ferric chloride or hydrochloric acid a colloidal solution of ferric 
hydroxide is rapidly formed. The minimum amount of ferric 
chloride necessary for peptisation in the oxidation of ferrous 
hydrogen carbonate is about 7% of the total iron. KE. M. C. 


Technical Preparation of Colloidal Ferric Hydroxide 
Solutions. G. Stapnixov and N. Gavritov (Kolloid-Z., 1925, 
37, 40—46).—Colloidal ferric hydroxide solution for use as a 
coagulator in the drying of peat can be prepared by the oxidation 
of solutions of ferrous hydrogen carbonate by means of chlorine 
water or hypochlorous acid. The necessary concentration (0-04% 
of ferrous iron) can be obtained on a commercial scale by the 
treatment of iron turnings with water and a current of flue gas. 
A progressive diminution in concentration occurs on repeated 
treatment with mixtures of air and carbon dioxide when the carbon 
dioxide content is greater than one-half. [Cf. B., 1925, og ‘ 


Silicic Acid Sol. H. R. Kruyt and J. Postma (Rec. trav. 
chim., 1925, 44, 765—789).—Changes in the viscosity and pg 
values of a silica sol with time and length of dialysis have been 
determined and correlated, and the effects produced by the addition 
of various electrolytes investigated. The sols were prepared by 
pouring a solution of sodium silicate into 20% hydrochloric acid 
and dialysing and were found by cataphoresis measurements to be 
negatively charged. Poiseuille’s law holds good and the sols 
are more stable at the ordinary than at higher temperatures. By 
adding a solution of 50 g. of sodium silicate in 200 c.c. of water to 
70 c.c. of acid, sols are obtained for which py=4-5 and the viscosity 
of which increases with time; on the other hand, by using a solu- 
tion of 50 g. of sodium silicate in 150 c.c. of water, the pa value 
is >6 and the viscosity of these sols decreases with time, the latter 
phenomenon being due to the occlusion of sodium silicate from 
the more concentrated solution. The addition of hydrochloric 
acid to the latter sols in quantities sufficient to reduce the pg value 
to 4-5 or less converts these into sols of increasing viscosity, whilst 
the addition of sodium hydroxide or silicate solutions to sols of the 
first type causes an initial increase in viscosity on account of the 
greater electroviscous effect due to the greater negative charge, 
and then converts them into sols of decreasing viscosity. Addition 
of hydrochloric acid or salt solutions to a sol of increasing viscosity 
first removes the negative charge and hence lowers the initial 
relative viscosity due to the removal of the electroviscous effect, 
whilst on further addition the sol becomes positively charged and 
the viscosity rapidly increases with final gelation or flocculation. 
The initial viscosity is considerably lowered by the addition of 
50% of water to the sols, but on account of the dilution, changes 
in the viscosity of such sols are extremely small. Addition of 
alcohol to the sols also causes an initial decrease in the viscosity, 
but in this case the viscosity continues to decrease due to the 
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slight dehydrating action of the alcohol. The action of hydro. 
chloric acid, barium chloride, and aluminium chloride in producing 
flocculation of the sols is not the same. The sols take up hydroxyl 
and chlorine ions, the disappearance of the former on the addition 
of sodium hydroxide or silicate to the sol being established by py 
determinations. The larger the number of hydroxyl ions added 
to the sol, the more sodium chloride but the less barium chloride 
is necessary to cause gelation ; no explanation of this phenomenon 
is at present forthcoming. J. W. B. 


Elasticity of Ammonium Oleate Solutions and the Variable 
Viscosity of Two-phase Systems. E. Hatscouex (Kolloid-Z., 
1925, 37, 25—26).—The elasticity of ammonium oleate is readily 
demonstrated. After being rotated, the solution comes to rest by 
moving in a direction opposite to that of the rotation. The effect is 
shown by solutions as dilute as N/140 with a relative viscosity of 
1-08. A variation of viscosity with the shear-gradient is found 
with coarse suspensions as well as with emulsoid sols and may be 
accounted for by postulating a labile sheath of rigid liquid around 
the particles, the thickness of the sheath depending on the shear- 
gradient. EK. M. C. 


Elasticity of Gelatin in Relation to pg and Swelling. G. W. 
Scartu (J. Physical Chem., 1925, 29, 1009-1021).—The elastic 
properties of gelatin gels in their dependence on the pg value have 
been examined. The reciprocal of the extension—the resistance to 
stretch—has a minimum value at pg 4°7 and maxima at pg 3 and 
pu 11, the alkali maximum being the higher. Young’s modulus 
for isotropic gelatin varies but slightly between pg 4-7 and 11. 
Lanthanum nitrate has the same general effect on gelatin at a pg 
of 4-7 as is produced by the addition of acid or alkali to isoelectric 
gelatin. Volume and resistance to stretch increase up to a con- 
centration of salt 10?—10°M, and then decrease. The modulus 
of elasticity remains constant until fairly high salt concentrations 
are reached, and then decreases. Variation in pg of the surrounding 
medium affects the elasticity of gelatin in three ways: (1) directly 
through combination or by adsorption with the reagent, acids 
reducing the elasticity whilst alkalis in low concentration cause a 
slight increase and at high concentration a decrease, (ii) by modi- 
fication of imbibition resulting from such combination, swelling 
increasing the total resistance to stretch and maintaining the 
modulus of elasticity constant in spite of dilution, (iii) by causing 
structural changes entailing a loss of elasticity. Changes (i) and 
(ii) are reversible, whilst (iii) is partly reversible. Theories of 
swelling and of protoplasmic contraction are discussed. J.S.C. 


Colloid Filtration. L. ZaKxartas (Kolloid-Z., 1925, 37, 50—58). 
—The author has studied the relation between the solid support 
and the semi-solid membrane in ultra-filters of collodion supported 
on unglazed porcelain. In filtration through unglazed porcelain 
alone, a considerable resistance is offered by air within the capil- 
laries; the rate of filtration rises to a maximum and rapidly falls. 
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Evacuation of the plate and the use of air-free water doubles the 
rate of filtration. For plates of unglazed porcelain of different 
porosities there is a close proportionality between the rates of 
filtration before and after treatment with a constant collodion 
solution. The rate of filtration through plates treated repeatedly 
with collodion is inversely proportional to the number of treat- 
ments. Increase of pressure increases the permeability as well 
as the rate of filtration for both hydrophilic and hydrophobic 
colloids, although there is no simple relationship between perme- 
ability and rate of filtration. Increase of pore size by swelling 
of the membrane does not necessarily increase the rate of filtration 
on account of the compensating effect of the increase in length 
of the capillaries. A colloid filter with a semi-solid membrane 
is regarded as an adsorption sieve, capable of swelling, but swelling 
is not an essential feature of a colloid filter since a porcelain plate 
stopped by barium sulphate forms a dense filter. E. M. C. 


Swelling. I. Swelling of Agar-agar Gels as a Function 
of Water Content before Swelling. B. L. Ciarke (J. Amer. 
Chem. Soc., 1925, 47, 1954—1958).—The percentage swelling of 
agar-agar gels in water increases rapidly from about 800° when 
the gel contains so little water that none is extracted by drying 
over phosphorus pentoxide, to 3903°% when the gel contains 
0-313 g. of water per g. of agar. Further increase in water content 
occasions a sharp fall in swelling power, to a water content of 
0-554 g. per g. of agar, the swelling power thereafter diminishing 
much more slowly with increase in water content of the original 
gel. Freshly-cast agar-agar gels are opaque, and on drying in 
thin plates, become transparent sharply at a water content of 
0-554 g. per g. of agar, probably indicating a change of phase at 
the point at which the swelling power commences to increase 
rapidly with decreasing water content, although no corresponding 
discontinuity is exhibited by the vapour pressure isotherm (cf. 
Katz, A., 1917, ii, 245). The above results afford an explanation 
of the loss of swelling power of agar-agar gels onstorage. F.G.W. 


New Pattern Formed by Coloured Salts in Solid Gels. 
E. R. Rrecex and L. Wineorr (J. Physical Chem., 1925, 29, 872— 
874).—Copper ferrocyanide formed by diffusion of copper sulphate 
in 1—5° aqueous solution into a gelatin cake containing 0-05— 
02% of potassium ferrocyanide, is not evenly distributed through- 
out the cake but is concentrated into dark red zones separated by 
clear spaces. Lead chromate formed in a similar way from 0-1% 
potassium chromate in gelatin and 5% lead nitrate solution gave 
both the zone pattern and rhythmic banding. The formation of 
clear zones reaching to the corners when the edges are sharp 
indicates that the entering soluble salt travels in straight lines 
perpendicular to the walls of the cake. F.G.S. 


Protection of Colloidal Solutions by the Addition of Electro- 
lytes in Quantities Insufficient to produce Flocculation. 
A. Bourartc and (Muuz.) G. Perreau (Rev. gén. Colloid, 1925, 
3, 129—136, 167—176).—The stability of sols of gamboge, resin- 
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mastic, and arsenic trisulphide has been studied in the presence of 
varying amounts of electrolytes. The rate of flocculation of sols 
containing a given electrolyte has, in particular, been examined 
when larger quantities of the same electrolyte are added. Differ. 
ences are shown to exist according to the period of time that has 
elapsed between the preparation of the sols and the time of the 
measurement. Sols which originally contained some electrolyte 
flocculate more slowly than those which were practically free from 
electrolyte. When the amount of electrolyte is increased the 
degree of protection at first increases, but further increase in the 
amount of electrolyte diminishes the protection. Especially inter. 
esting results are obtained with ammonium and lithium salts, 
The behaviour of the sols towards electrolytes other than those 
used in their preparation shows that the presence of lithium chloride 
protects arsenious sulphide sol from flocculation by potassium, 
magnesium, barium, and ammonium chlorides, whilst the floccul- 
ation is accelerated by cadmium and aluminium chlorides. 


Influence of Hydrogen-ion Concentration on the Protective 
Action of Gelatin on Zsigmondy’s Standard Gold Sol. H. V. 
TarTaR and J. R. Loran (J. Physical Chem., 1925, 29, 792— 
798).—The protective action of gelatin on Zsigmondy’s standard 
gold sol has been measured in the presence of acetic, oxalic, hydro- 
chloric, and phosphoric acids. The concentration of hydrogen ion 


has little effect on the protective action over the py range 8 to 5, 
but below a pg of approximately 4-7 the protective action decreases 
very rapidly with increase of hydrogen-ion concentration. F.G.S. 


Studies in Emulsions. W. Serrriz (J. Physical Chem., 1925, 
29, 834—841).—The effect of hydrogen and barium chlorides and 
sodium and barium hydroxides on olive oil emulsions stabilised by 
various emulsifying agents has been studied. Reversal of phases 
takes place with hydrochloric acid and frequently with barium 
chloride at a py of 7-2, but the main factor causing reversal cannot 
be ascribed to the hydrogen-ion concentration, for sodium and 
barium hydroxides may cause reversal in opposite directions and 
highly alkaline oil-in-water emulsions may be reversed by barium 
chloride. The effect of the phase volume ratio on the type, texture, 
and stability (cf. Robertson, A., 1910, ii, 697) is described using 
refined petroleum oils and aqueous casein. Reversal frequently 
occurs on keeping. The behaviour of vegetable oils (cf. Seifriz, 
A., 1924, i, 127) is compared with that of petroleum oils. All 
the water-in-oil emulsions of the vegetable oils are readily reversible 
by sodium hydroxide into stable oil-in-water systems, and may 
be reconverted into the former by barium chloride or barium 
hydroxide. F. G. S. 


Sensitisation of Congo-red by Globulin. G. Erriscx and H. 
RuncE (Kolloid-Z., 1925, 37, 26—31).—The sensitisation of Congo- 
red towards flocculation by salts which is produced by the addition 
of globulin, as observed by Brossa (A., 1923, i, 397) but not by 
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Becker (Z. Immun. Therap., 1924, 41, 378), depends on the reaction 
and salt content of the two systems. Congo-red should be used 
immediately after dialysis, since on exposure to air it takes up 
carbon dioxide, and becomes acid, turbid, and more deeply coloured. 
The reaction and conductivity of globulin suspensions remain 
constant only for 3 days. Pure Congo-red does not peptise globulin 
suspensions. The peptisation of globulin and Congo-red by acid, 
alkali, or salts is independent. Globulin may be peptised by acid 
at about pa 4-0 without causing any colour change of Congo-red. 
There is no affinity between the micelles of globulin and of Congo- 
red, and the formation of a turbidity in a Congo-red-globulin 
mixture is a true protein flocculation. The sensitising action of 
lecithin towards Congo-red (cf. Beck, this vol., ii, 527) is similarly 
explained. E. M. C. 


Theory of Liesegang Ring Formation. N. R. Dwar and 
A. C. CaatTERJI (Kolloid-Z., 1925, 37, 2—9; cf. A., 1922, ii, 627; 
1924, ii, 158).—F urther evidence is advanced in support of the theory 
that Liesegang rings are formed by the coagulation of a peptised 
sol and the adsorption of the same material from adjacent layers. 


' Two types of ring structure are recognised, according as the pre- 


cipitate layer is followed by a region free from precipitate or one 
which contains the peptised sol. Mercuric iodide, cadmium sulphide, 
antimony sulphide, and silver sulphide form the second type of 
structure, and it is shown that the corresponding sols are not 
adsorbed by the solid precipitate as is the case for substances 
giving the first type of ring structure. KE. M. C. 


Molecular Attraction and the Equation of State. K. K. 
JARVINEN (Z. physikal. Chem., 1925, 116, 420—430; cf. cbid., 1920, 
96, 367).—Theoretical. L. F. G. 


Chemical Theory of Corresponding States. G. Borrarp 
(J. Chim. phys., 1925, 22, 349—352).—Theoretical. In the reduced 
general equation of state, F(z, ¢, 6, «, 8, . . .) = 0, the theorem of 
corresponding states can only hold for fluids for which the para- 
meters «, 8,...are constant. The latter characterise the chemical 
type of the fluids, and it is shown that the reduced vapour pressure, 
7, the reduced molecular volume of vapour, ¢,, and of fluid, $9, the 
reduced heat of vaporisation, 4(= L/p.v,), and the reduced entropy, 
o(= 4/6), are functions of them. Thus, at a given reduced temper- 
ature, 0, 7, dp, ¢,, and 4 are constant for the different members of a 
chemical family. It is also shown that the change of entropy accom- 
panying evaporation is constant for all fluids of the same chemical 
family at corresponding temperatures. 


Molecular Interaction in the Liquid State. G. N. ANToNov 
(Phil. Mag., 1925, [vi], 50, 265—289; cf. A., 1918, ii, 437).—The 
previous theory of molecular complexity in the liquid state is 
extended from liquid-liquid to liquid-gas systems, by assuming that 
the process of formation of liquids is due to the formation of 
associated molecules, and that the molecules forming the gaseous 
phase penetrate the liquid phase without suffering any substantial 
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change of concentration. The empirical law obtained by the 
author (A., 1924, ii, 829) for the variation with temperature of the 
difference between the densities of the liquid and vapour phases of 
a substance is deduced from the above assumptions, since the differ. 
ence of the densities then represents the concentration of the 
associated molecules. The relation becomes Ae = 7'+-B, where 
A, B, and 2 are constants, 7 is the temperature reckoned from the 
critical temperature downwards, and 6 the difference of density. 
Experimental data show that the 6-7’ curve for ethyl acetate is dis- 
continuous, and consists of several portions, each satisfying the 
above equation, with different constants for each portion. From 
the similar behaviour of propyl! alcohol and hexamethylene, it is 
suggested that this is a general law for all liquids, and that the 
molecular clustering which is assumed in the liquid state takes place 
according to the law of multiple proportions. Some liquids undergo 
between their m. p. and the critical temperature a greater 
number of such changes than other liquids. The relation between 
temperature and latent heat of evaporation, surface tension, and 
viscosity is investigated, and it is shown that these curves also are 
discontinuous, breaks occurring at the same temperatures in the 
different curves for the same liquid. Each portion of the curves for 
density and latent heat of evaporation satisfies the above equation, 
which is general for normal and associated liquids, and holds good 
for allranges of temperature. Each portion of the curves for surface 
tension («) and viscosity (y) is represented by the equation 
a-+B=Aey" or n+C=De*". Discontinuity is an intrinsic character- 
istic of liquids, and it is probable that definite molecular changes 
occur in the several intervals of temperature. &. 


Parameters Depending on Temperature in Statistics: 
the Debye Theory of Electrolytes. P. Gross and O. Haprrn 
(Physikal. Z., 1925, 26, 403—407 ; cf. A., 1923, ii, 459, 724; 1924, 
ii, 386; this vol., ii, 171, 513).—Theoretical. A mathematical 
analysis of temperature effects, the results being applied to the 
Debye-Hiickel theory of strong electrolytes. The variation of the 
dielectric constant with the temperature is considered in reference 
to the calculated and observed heats of dilution. Within the range 
imposed by its assumptions the Debye theory is regarded as — 

R. A. M. 


Derivation of the Fundamental Equation from the Law of 
Mass Action for Condensed and Heterogeneous Systems. 
J. J. vAN Laar and R. Lorenz (Z. anorg. Chem., 1925, 145, 239— 
250).—A mathematical development of the equilibrium equation 
derived by Lorenz (cf. A., 1924, ii, 761) on the basis of the law of 
mass action, the vapour-pressure theory of van Laar, and the 
conception of thermodynamic potentials. The equation is applied 
first to the case of ideal gases, and an equation is obtained which 
gives the molar potentials of the components.of an ideal gas mixture. 
Similar considerations are also applied to van der Waals’ aa ag of 
state. L. L. B. 


| 
| 
| 
| 
| | 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 867 


Third Law of Thermodynamics and Calculation of 
Entropies. T.J. WEBB (J. Physical Chem., 1925, 29, 816—833).— 
The entropy of cadmium chloride hydrate has been calculated on 
the assumption of the validity of the third law from the energetics 
of its formation from silver, lead, or mercurous chlorides, cadmium, 
and water. The values agree within the limit of experimental error, 
as do the values of the entropy of cadmium iodide obtained in a 
similar manner. Direct calorimetric measurements of the total 
energy change of a chemical reaction is often more accurate than its 
calculation from the free energy and the temperature coefficient of 
the free energy. A calorimetric determination of the heat of form- 
ation of solid silver iodide from solid silver and solid iodine has been 
made and the value 14,975-+-50 cal. obtained. This leads, on the 
assumption of the third law, to a value of 13-95 for the entropy of 
iodine as compared with 14-24 from a study of the formation of 
zinc iodide, and 13-95 obtained from the specific heat data of Lange 
(cf. this vol., ii, 96). The heat of formation of silver bromide has 
been determined and its entropy at 25° calculated by two methods. 

F. G. 8. 


Free Energy of Dilution and the Activity of the Ions in 
Aqueous Solutions of Barium Chloride. J. N. Pearce and 


‘R. W. Gevpacu (J. Physical Chem., 1925, 29, 1023—1030).—The 


£.M.F. of concentration cells containing barium chloride, with and 
without ion-transference, have been measured with an accuracy of 
+005 mv. The transference numbers of the barium and chloride 
ions and the free energy and heat content decrease attending the 
transfer of 1 mol. of barium chloride from concentration ¢ to a con- 
centration 0-10M have been calculated. The activity coefficients 
derived from the #.M.F. data are in close agreement with those 
from f. p. data. J. 8. C. 


Dissociation Constants of Selenious Acids. J. S. Wiiucox 
and E. B. R. Pripgaux (J. Chem. Soc., 1925, 127, 1543—1546).— 
Measured volumes of standard sodium hydroxide solution were 
added to 20 c.c. of a 0-05 M-solution of selenious acid in the 
presence of a suitable indicator. The colours were matched by 
the addition of the same alkali to 20 c.c. of the B,D.H. ‘* universal ” 
indicator containing the same number of drops of indicator. The 
hydrogen-ion concentrations were thus obtained, from which the 
first and second dissociation constants of selenious acid were calcu- 
lated as K,=4-0<10%, and K,=0-87x10%. The first end-point 
gives accurate titrations with p-nitrophenol as indicator; cochineal, 
lacmoid, and resazurin should also be suitable. The second end- 
point is not so sharp, but fair results are obtained with thymol- 
phthalein (to a full blue). W. H.-R. 


Ionisation of Weak Electrolytes in Water—Alcohol Solutions. 
II. Relations between Chemical Constitution and Alcohol 
Sensitivity of Acids and Bases. M Muzvurant (Z. physikal. 
Chem., 1925, 116, 350—358; cf. this vol., ii, 793).—Data corre- 
sponding with those previously obtained for other substances are 
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given for dilute solutions of formic, butyric, and isovaleric acids, 
methylamine, dimethylamine, trimethylamine, ethylamine, aniline, 
methylaniline, dimethylaniline, o- and m-toluidine, and pyridine. 
New data for ammonia are given. The effect of alcohol on the 
ionisation of the aliphatic acids increases with the length of carbon 
chain. Benzoic acid behaves similarly to isovaleric acid. The 
introduction of a hydroxyl group (i.e., to form lactic or salicylic 
acid) decreases the sensitivity of acids to alcohol. All the bases are 
less affected by alcohol than are the acids. Ammonia is the least 
affected, but substitution of hydrogen by methyl groups greatly 
increases the sensitivity. Similarly, the toluidines and the methy]- 
anilines are more sensitive than aniline, which is very nearly as 
insensitive as ammonia. L. 


Ionisation of two Electrolytes in Alcohol-Water Mixtures ; 
Influence of Environment on Ionisation. F. BraDLEy and 
W. C. McC. Lewis (J. Physical Chem., 1925, 29, 782—791).—The 
ionisation of salicylic and of cyanoacetic acids, at dilutions of 8 to 
1024 litres, has been examined in alcohol—water mixtures containing 
0—100°%, of alcohol. A slight decrease of the ionisation constant 
was observed as the dilution was increased. The formula, K= 
/k.)[H,O}" has been deduced, where K is the 
ionisation constant, D the dielectric constant of the medium, K, 
the equilibrium constant of the reaction HA+7H,O=HA,nH,0, 
k, and k, are the velocity coefficients for the ionisation and recom- 
bination of the ions, respectively, Ey is the critical increment of 
ionisation in a medium of unit dielectric capacity, identified with the 
electrostatic work of separation of the ions, and Ey’ the sum of the 
critical increments of the ions, identified with the work necessary to 
remove the solvent molecules with which the ions are hydrated. 
The values of the constants K,(k,/k,) and (Zo’—Hpo) were found by 
using two experimentally determined values of K for different solvent 
mixtures, and the value of » was found by trial to be 2. The ionis- 
ation constants calculated from the dielectric constants and the 
above data are in good agreement with the observed results. The 
critical increment of ionisation deduced for a medium of unit dielectric 
capacity is of the same order as that of the ionisation of other com- 
pounds in the gaseous state. F. G. S. 


Direction of Spontaneous Crystallisations and Chemical 
Transformations. N. V. Tancov (J. Soc. Phys. Chim. Russe 
Univ. Leningrad, 1924, 55, 342—367).—A further discussion of this 
subject (cf. A., 1917, ii, 367). oe 


Singular Points in Chemical Diagrams. N. S. Kurnakov 
(Z. anorg. Chem., 1925, 146, 69—102).—A theoretical discussion of 
certain features exhibited by equilibrium diagrams. W. H.-R. 


Singular Points in Chemical Diagrams. N.S. Kurnakov 
(Ann. Inst. Anal. Physico-Chim. Leningrad, 1924, 2, 219—254).— 
A résumé of the subject. T. H. P. 
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Equilibrium Pressures of Hydrates of Gases. G. TAMMANN 
and G. J. R. Krice (Z. anorg. Chem., 1925, 146, 179—195).—The 
systems sulphur dioxide—-water, chloroform—water, and carbon 
dioxide-water have been investigated by measurements of vapour 
pressure and of f. p. at high pressures and low temperatures. Sulphur 
dioxide forms a single hydrate, SO,,6H,O, which forms a eutectic 
with ice at —2-6°. The dissociation pressures of this hydrate and 
the influence of pressure on the m. p. and eutectic temperatures 
have been determined. Chloroform forms a single hydrate con- 
taining less water than corresponds with the formula CHCl,,18H,O 
given by Chancel and Parmentier (A., 1885, 363). Carbon dioxide 
forms a hydrate, CO,,6H,O, for which the dissociation pressures 
have been determined from —20° to 43°. The gas hydrates 
CO,,6H,O, N,O,6H,O, Kr,5H,O, and A,(5—6)H,O form a group 
for which the logarithmic dissociation pressure-temperature curves 
are nearly parallel. A second group is formed by the hydrates 
Br,,10H,O, Cl,,8H,O, and SO,,6H,O, for which the curves are 
parallel but of different slope compared with the first ng . 

W. H.-R. 


System Sodium Sulphite-Sodium Hydroxide-Water. D. L. 
Hamrick and J. A. Curriz (J. Chem. Soc., 1925, 127, 1623—1628). 
—The equilibrium conditions have been investigated by Schreine- 
makers’ residue method at 0-15°, 20°, 25°, and 32°. At 0-15°, the 
solubility of the sulphite in presence of excess of sodium hydroxide 
is very small, and the coexisting solid phases are sodium sulphite 
heptahydrate, anhydrous sodium sulphite, and sodium hydroxide 
tetrahydrate. The isotherms at 20° and 25° are very similar except 
that sodium hydroxide monohydrate replaces the tetrahydrate. 
At 32°, however, the sodium sulphite heptahydrate is no longer 
formed, in agreement with the value 31-5° found by Lewis and Rivett 
(J., 1924, 125, 1156) for the transition temperature Na,SO,,7H,O 
= Na,SO,, but contrary to the value 22° found by Hartley and 
Barrett (T., 1909, 95, 1178). The discrepancies are possibly due to 
the existence of anhydrous sodium sulphite in more than one 
metastable phase. W. H.-R. 


System Chromium Trioxide-Boric Acid-Water. L. F. 
GmBeRt (J. Chem. Soc., 1925, 127, 1541—1542).—The solubility 
of boric acid has been determined at 25° and 45° in solutions con- 
taining from 0 to 62-4°% of chromic acid. In all cases the solid 
phase is boric acid the solubility of which is diminished by increasing 
content of chromic acid, chiefly owing to the common ion (hydrogen) 
effect. - W. H.-R. 


Equilibria in Systems, with Solid Phases, Separated by a 
Semi-permeable Membrane. IV and V. F. A. H. ScHrerne- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 157—165; 
166—173).—Theoretical. The osmotic behaviour of ternary liquid 
systems in which (a) a solid binary compound or (0) a solid ternary 
compound occurs or (c) in which more than one solid phase may 
occur, is discussed in reference to phase diagrams. A. B. M. 

31 
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Work of Viscosity and Apparent Molecular Heat of 
Substances in Solution. N. pE Koxossovski (J. Chim. phys., 
1925, 22, 353—368).—The theoretical formula for the specific 
heats of solutions previously deduced (this vol., ii, 765, 791) is ex- 
tended in application by the introduction of a term representing the 
work necessary to overcome the viscosity of the medium. Mathias’ 
formula for the specific heats of solutions (A., 1889, 4) can be deduced 
directly from the theory outlined. According to the viscosity data 
for their aqueous solutions, ethyl and propyl alcohols are combined 
with 1H,0, levulose with 2H,0O, and acetic acid with 9H,O. The 
quantity «[—C—(2n-+3), C being the apparent molecular heat of 
the dissolved solute and » the number of atoms in its molecule] 
is fairly constant for isomeric compounds and increases by about 
16-4 for successive members of homologous series. The groups H, 
OH, and CO,H have no influence on «, which, for chemically 
analogous substances, appears to be proportional to the molecular 
weight. The revised formula causes only small changes in the 
degrees of hydration of the electrolytes previously recorded. Sodium 
iodide and nitric acid in solution now have 1 and 1-5H,0, respectively ; 
potassium and sodium bromides have, respectively, 4 and 6H,0 
(cf. this vol., ii, 859). S. K. T. 


Thermal Decomposition of Metallic Sulphates. I. (MLLE.) 
G. Marona (J. Chim. phys., 1925, 22, 325—348).—The heats of 
formation and of solution in various solvents of hydrated and 
anhydrous beryllium oxide and sulphate are recorded. The 
molecular heat of solution of the anhydrous oxide in 30%, hydro- 
fluoric acid is 23-3 Cal., higher than found by Copaux and Philips 
(A., 1923, ii, 216); the molecular heat of hydration of the oxide is 
2-9 Cal. The molecular heat of formation of anhydrous beryllium 
sulphate is 273-1 Cal.; the heat of formation of the anhydrous 
double sulphate, K,SO,,BeSO,, is 8-4 Cal., and of the hydrated form 
(2H,O), 14-7 Cal. 


Heat of Mixture of Condensed Systems. J. J. van Laar 
and R. Lorenz (Z. anorg. Chem., 1925, 146, 42—44).—Theoretical. 
By means of the thermodynamic potential, a complex expression is 
deduced for the calculation of the heat of mixture of condensed 
systems. W. H.-R. 


Heats of Adsorption of Sulphur Dioxide and of Water 
Vapour by Silica Gel at 0°. W. A. Patrick and C. E. GREIDER 
(J. Physical Chem., 1925, 29, 1031—1039; cf. Patrick and Grim, 
A., 1922, ii, 122)—The heat of adsorption of water vapour at 0° 
is given by the equation, H=1-091X°®4, X being the number of 
mg. of water adsorbed per g. of gel and H the corresponding heat of 
adsorption in cal. per g. of gel. The respective values of H and X 
at saturation are 236-2 cal. and 361-2 mg. The net heat of adsorp- 
tion, assuming the heat of liquefaction of the adsorbed water to be 
215-6 cal. (596-8 cal. per g.), is 20-6 cal. The heat of adsorption 
of sulphur dioxide is represented by the equation H=0-316X°S. 
The respective values of H and X at saturation are 69-1 cal. and 525 
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mg. The net heat of adsorption is 21-2 cal. The difference between 
heats of adsorption and of liquefaction, 7.e., the net heat, may be 
interpreted in terms of the changes in surface and in surface energy 
involved. J. 8. C. 


Amendment to the Lyons Decisions (1922) Regarding the 
Thermochemical Standard Substance. P. E. VERKADE (Rec. 
trav. chim., 1925, 44, 800—804).—In view of the continued improve- 
ment in the accuracy of heat of combustion determinations (0-1 
per thousand now being obtainable), it is essential that the temper- 
ature for which the internationally adopted standard value of benzoic 
acid (6324 cal.,, per g. [air]) is valid, should be stated. The temper- 
ature coefficients of the molecular heats of combustion of benzoic and 
salicylic acids are calculated to be —29-0 and —27-5, respectively, 
hence the isothermal heats of combustions of these substances 
decrease by 0-038 per 1000 per 1° rise of temperature; therefore a 
difference of 5° in the experimental temperature involves an error 
greater than the experimental error. It is suggested that deter- 
minations of heats of combustion should all be carried out at a 
temperature in the near neighbourhood of 20°, it being assumed that 
the standard value holds for an isothermal reaction at 19-5°. If 
other temperatures must be employed, the above coefficients should 
be taken into account. J. W. B. 


Conductivity of Electrolytes. II. Mobility of the Hydrogen 
Ion at 25°. C. W. Davies (J. Physical Chem., 1925, 29, 973— 
976).—Use may be made of the linear relationship between con- 
ductivity and the square root of concentration (this vol., ii, 541) 
in the extrapolation of conductivity data. The relationship holds 
exactly for the strong electrolytes and gives in the case of weak and 
transition electrolytes the limiting slope at infinite dilution. The 
value 351-3-L0-1 is derived for the mobility of the hydrogen ion at 
25° from considerations of the data of Kraus and Parker (A., 1923, 
ii, 6, 722) for hydrochloric and iodic acids. J. 8. C. 


Conductivity of Electrolytes. III. Correlation of Strong 
and Weak Electrolytes. C. W. Davies (J. Physical Chem., 
1925, 29, 977—986; cf. preceding abstract).—The changes in con- 
ductivity of dilute solutions of electrolytes with increasing concen- 
tration is due partly to changes in ionic mobilities and partly to a 
decrease in the degree of ionisation. In the case of the strong 
electrolytes only the first of these causes is present. With weak 
and transition electrolytes the changes in ionic mobilities are given 
by the equation quoted (loc. cit.). Allowing for these mobility 
changes, the true degree of dissociation is calculable. True ionisation 
constants for weak and transition electrolytes are obtained by 
dividing the product of ion activities by the calculated concentration 
of the non-ionised molecules. J. 8. C. 


Conductivity of Potassium and Sodium Chloride in Aqueous 
Solution. R. Lorenz and A. Vorat (Z. anorg. Chem., 1925, 445, 
277—303).—The conductivity theory of Hertz (A., 1912, ii, 120) 
18 supported by observations made with sodium and potassium 
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chloride solutions. Considerations based on the relation of the 
“universal ’’ conductivity curve [t.e., the curve obtained by plotting 
the values y (wu) of the Hertz function against the values of «] to the 
molar conductivity curve, lead to a value for the constant A which is 
practically identical with the theoretical value of 18-95 (at 18°). 
Investigation of the value of B shows that this is not constant. 

L. L. B. 


Measurement of Electrical Conductivity at High Tem- 
peratures and its Significance for Explaining the Nature of 
Solid Solutions. P. J. Satpau (J. Soc. Phys. Chim. Russe 
Univ. Leningrad, 1924, 55, 275—286).—Mostly published previously 
(cf. A., 1916, ii, 594; this vol., ii, 205). Equilibria in the system 
gold—cadmium have been investigated. At about 450° the compound 
Au,Cd separates from alloys containing about 25 atoms % Cd. 
Further lowering of the temperature results in the formation of a 
new phase possessing two modifications: «, stable between 450° 
and 135° and «, below 135°. The existence of the compound Au,Cd, 
is not confirmed. Maxima on the conductivity isotherms show the 
existence of the compounds AuCd and AuCd,. 


Electrical Conductance of Selenium Oxychloride Solutions. 
A. P. Jutren (J. Amer. Chem. Soc., 1925, 47, 1799—1807).—The 
specific conductance of selenium oxychloride is 2-0-+-0-3 10% 
mhos at 25°. The variation of the specific conductance with 
temperature is represented in a satisfactory manner by the equation 
K,=K,,,+0-0392t—0-943—0-0002(f—12)*, where K represents con- 
ductance. The molecular conductances of solutions of sodium, 
potassium, ammonium, mercuric, ferric, and barium chlorides at 
various concentrations in the solvent have been determined. A 
method for the determination of the water content of selenium 
dioxide is described : selenium dioxide is volatilised through heated 
potassium chromate; the oxide combines to form stable com- 
pounds, the water being collected and weighed. J. 8. C. 


Basis for the Physiological Activity of certain -onium 
Compounds. The Mobilities of the -onium l[Ions. I. 
Sulphonium Ions. I. Bencowrrz and R. R. Renswaw (J. 
Amer. Chem. Soc., 1925, 47, 1904—1916).—Conductivity measure- 
ments with trimethylsulphonium iodide and triethylsulphonium 
bromide, over the concentration range 0-04—1-0 millimole per litre, 
have been carried out in quartz apparatus. The values of 2., for 
trimethylsulphonium iodide and triethylsulphonium bromide are 
127-49 and 113-49, respectively. On the assumption that the value 
of A,, at 25° of the iodide ion is 76-12 and that of the bromide ion 
77-44, the i,, values for trimethylsulphonium and triethylsulphonium 
are 51-36 and 36-05, respectively. J. 8. C. 


Transference Numbers of Solutions of Mixed Chlorides. 
D. A. MacInnzs (J. Amer. Chem. Soc., 1925, 47, 1922—1927).—A 
re-examination of the transference data obtained by Braley and Hall 
(A., 1920, ii, 662) and by Schneider and Braley (A., 1923, ii, 456) for 
mixed solutions of sodium and potassium chlorides, which were 
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interpreted as indicating the existence of ionic complexes, leads to 
the conclusion that the results are in agreement with the view that 
only simple ions are present. J. 8. C. 


Transference Numbers of Sodium and Potassium 
Chlorides and of their Mixtures. J. Dewry (J. Amer. Chem. 
Soc., 1925, 47, 1927—1932; cf. preceding abstract).—The experi- 
ments of Schneider and Braley (A., 1923, ii, 456) on the transference 
numbers of the sodium and potassium ions in mixed solutions of the 
two chlorides at a total concentration of 0-2N, have been repeated. 
No evidence was obtained that with a low proportion of sodium 
chloride the transference number of the sodium ion falls to nearly 
zero as reported by Schneider and Braley, and the present data are 
in good agreement with the assumption of simple ions as opposed 
to the suggested complexes. J. 8. C. 


Electrolyte Threads. I. Behaviour of Electrolyte Threads 
and their Deflection in a Magnetic Field. E. Manrcotp (Z. 
anorg. Chem., 1925, 145, 181—192).—A thin thread of a coloured 
electrolyte (0-1N-hydrochloric acid and methyl-orange) was caused 
to flow through distilled water; the thread was 5-5 cm. long and 1-7 
mm. in diameter and the rate of flow of electrolyte was 0-8 c.c. per 
min. When a current was passed through the thread in the field of 
an electro-magnet the thread was deflected; the current was varied 
from 0-0016 to 0-0025 amp., and the deflection was approximately 
proportional to this and was of the order of 0-5—1lcm. A jet of the 
electrolyte in air was similarly deflected, but the deflection was less 
because the rate of flow of the liquid was necessarily greater. 


Electrokinetic and Thermodynamic Potentials. H. 
FREUNDLICH and G. Ertiscu (Z. physikal. Chem., 1925, 116, 401— 
419; cf. Borelius, A., 1916, ii, 512 ; Freundlich and Rona, Sitzungsber. 
Preuss. Akad. Wiss. Berlin, 1920, 20, 397).—The streaming potential 
method was used to study the effect of varying the concentrations 
of dilute solutions of salts on the electrokinetic potentials at glass 
surfaces. In the typical electrokinetic potential—concentration 
curve the potential rises to a maximum with increasing concentra- 
tion, then falls, and finally changes its sign. The maximum may, 
however, be suppressed, and the inversion point may be approached 
only asymptotically. The form of the curve is explained by the 
opposing influences of the two ions adsorbed on the glass. In this 
connexion, Hardy’s rule is shown to hold. The thermodynamic 
potentials were also measured. Here the curves have none of the 
above characteristics, and follow courses which can be explained 
on the usual thermodynamic grounds. ; L. F. G. 


Phase Boundary Forces at Gas-—Liquid Interfaces. III. 
Electrical Properties of Unimolecular Films of Insoluble 
Substances. A. Frumkin (Z. physikal. Chem., 1925, 116, 485— 
497; cf. A., 1924, ii, 462; this vol., ii, 109) —A method is described 
similar to that of Guyot (this vol., ii, 403) for measuring potential 
differences at gas-liquid interfaces, which allows the potential 
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difference at the interface air—-unimolecular adsorbed film of insoluble 
substance to be easily determined, and, in the case of soluble 
substances, gives results which agree with those determined by 
Kenrick’s method. Films of fatty acids and allied substances, in 
most cases on 0-01N-hydrochloric acid, have been studied. The 
observed effects are ascribed to orientation of the molecules accord- 
ing to Langmuir’s theory, but the effect per molecule is less for higher 
members of homologous series than for lower. This is due to closer 
packing of the molecules in the former case. L. F. G. 


Electrochemical Relation of Free Radicals to Halochromic 
Salts. J.B.Conant, L. F. SMAtx, and B.S. Taytor (J. Amer. Chem. 
Soc., 1925, 47, 1959—1974).—Measurements of the Z.M.F. of a cell 
consisting of platinum electrodes immersed in tetrachlorobenzo- 
quinone-tetrachloroquinol and _ 
sulphate mixtures, respectively, dissolved in a solvent made by 
mixing glacial acetic acid (15 c.c.), bromobenzene (26 c.c.), and 98°, 
sulphuric acid (15 c.c.), indicate that mixtures of triphenylmethy] and 
its sulphate give reproducible potentials in accordance with the usual 
electrochemical equation. The same result is obtained when tri- 
phenylcarbinol is titrated with vanadous sulphate in aqueous acetone 
solution against the above tetrachlorobenzoquinone electrode, and 
the single electrode potentials of triphenylmethyl, phenylxanthyl, 
and phenyldimethoxyxanthyl have been evaluated. When the 
hydrolysis of the halochromic salt is negligible, the potential is 
independent of the hydrogen-ion concentration. When hydrolysis 
is complete, the potential is a linear function of the latter, a bend in 
the potential—pg curve occurring at the range of decreasing acidity 
over which the colour of the salt solution fades. Whilst reduction 
of carbinols to dissociable ethanes is thus reversible, reduction to the 
non-dissociable ethanes was found to be irreversible. 

Reduction of carbinols with vanadous sulphate or chloride, in 
acetone or acetic acid solution, affords a convenient method for the 
preparation of the corresponding substituted methyls or ethanes. 
Dianisyldi-«-naphthylethane crystallises with 1 mol. of acetone. The 
compound melts at 226° when slowly heated, but when heated 
rapidly it melts at 180°, then solidifies, and finally — ¥ «* 


Critical Increment of Chemical Reactions. C. N. HINSHEL- 
woop (Phil. Mag., 1925, [vi], 50, 360—361).—The value of the factor 
P in the expression k=2xtotal number of collisions x e—@/#? x P 
for the velocity constant of a bimolecular reaction in a gaseous 
system is discussed. The author differs from Garner (this vol., ii, 
552) in regarding P as independent of temperature. A. B. M. 


Influence of Non-inflammable Vapours of Organic Liquids 
on the Limits of Inflammability of Mixtures of Inflammable 
Gases and Air. IV. Influence of Dichloro- and Trichloro- 
ethylene on the Limits of Inflammability of Carbon Monoxide- 
Air Mixtures. W. P. JorissENn and J. H. A. P. vAN DER VALK 
(Rec. trav. chim., 1925, 44, 810—813; cf. this vol., ii, 53, 307).—In 
a slightly modified apparatus, the limits of inflammability of mix- 
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tures of carbon monoxide and air at 14° were 15:35—72-75%. 
With various proportions of dichloroethylene vapour, the following 
limits of inflammability were obtained at this temperature: 5%, 
6-65—50-25%; 8%, lower limit 3-2%; 10%, below 1-8—27-8%; 
11%, lower limit below 0-5%; 12%, below 1-95—16-5%; 13%, 
upper limit 12-55%; 14%, 0-75—7-6%; 15%, upper limit 5-65% ; 
16%, 1-75—3-7%; 17 and 18%, no explosion with 0-5%, of carbon 
monoxide ; 20%, no explosion with 0-1%. With 2-5% of carbon 
monoxide, explosion did not occur with a dichloroethylene concen- 
tration greater than 16-6%. Dichloroethylene itself (b. p. 50-6— 
52-7°/759 mm.) has explosion limits 3-25—15-25%, whilst a specimen 
of low b. p. (48-2—49°/755-5 mm.) and one of high b. p. (57-5— 
59-5°/758 mm.) gave limits 8-5—13-5% and 10-5—23%, respectively. 
With trichloroethylene at 14°, the following limits were obtained : 
2%, 18-95—52-75%; 3%, upper limit 43-55%; 4%, lower limit 
21-45%; whilst the trichloroethylene itself showed no explosion at 
14° with 5% (air saturated with the vapour contains 5-7° by volume). 
J. W. B. 


Influence of Non-inflammable Vapours of Organic 
Liquids on the Limits of Inflammability of Mixtures of 
Inflammable Gases and Air. V. Influence of Trichloro- 
ethylene on the Limits of Inflammability of Hydrogen-Air 
Mixtures. W. P. JorisseEN and B. L. OnNGKIEHONG (Rec. trav. 
chim., 1925, 44, 814—817; cf. preceding abstract).—Both the upper 
and lower explosion limits of mixtures of hydrogen and air are lowered 
by the addition of trichloroethylene vapour. At 14°, the explosion 
limits of mixtures of hydrogen and air (explosion limit 6-3—61-3% 
in the apparatus used) in the presence of varying quantities of tri- 
chloroethylene were as follows: 3%, 5-9—43-3°%; 5%, lower limit 
54%; (saturated), 4-9—25-9%. At 25°, 0%, 5-9—62-3%, 
3%, upper limit 45-7% ; 5%, 5-1—42-9% ; 10-84% (saturated), 5-1— 
20-8%. At 35°, 0%, 6-1—63-1%; 3%, upper limit 47-2%; 6%, 
4-7—41-:1%; 8%, upper limit 38-39; 10°%, 4-2—349%; 14%, 
lower limit 6-7% ; 15-7% (saturated), no explosions with quantities 
of hydrogen varying from 4 to 20%. The ratios of hydrogen to 
oxygen at the various explosion limits are also calculated and con- 
firm the deduction made above. J. W. B. 


Combustion of Carbon Monoxide Mixtures. J. H. Crowe 
and A. H. Newey (Phil. Mag., 1925, [vi], 49, 1112—1131).—Mix- 
tures of carbon monoxide and air were ignited at the centre of a 
spherical explosion vessel. For any completely diffused mixture of 
air and carbon monoxide at any pressure the flame travels at a 
uniform velocity. The curve time-distance is a wavy line and a 
mean straight line can be passed through the points. The wavy 
line corresponds with a true oscillation of the flame front. The 
flame reaches the walls before combustion is completed. The 
velocity of the flame is a function of flame temperature. Con- 
vection currents are unimportant, even in the weaker mixtures. 
The maximum velocity, pressure, and temperature occur with a 
rich mixture containing about 40% of carbon monoxide. These 
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phenomena are explained by dissociation. Combustion does not 
take place instantaneously at any spherical shell of mixtures of 
carbon monoxide and air, and probably does not do so with any 
other gas. 

The percentage cooling loss is lowest when the mixture contains 
45%, of carbon monoxide. The values of Pier (A., 1910, ii, 1031) for 
the volumetric heat are low compared with those of the authors 
(6-32 compared with 6-92, 60° CO, 2066° Abs.; 7-21 compared with 
7:32, 60% CO, 2713° Abs.). The agreement is better at higher 
temperatures. It is assumed that chemical equilibrium is nearly 
complete at the time of maximum pressure. The amount of 
dissociation can be calculated from the temperature curve, since 
two mixtures which give the same temperature must have the 
same carbon dioxide content at equilibrium. On the rich side, 
this composition is known, and hence for any dissociated mixture 
the amount of carbon dioxide formed can be calculated. The 
values of the equilibrium constants are slightly higher than those 
found by Bjerrum (A., 1912, ii, 540). The lower limit of inflam- 
mability of carbon monoxide and air is raised by increasing the 
initial pressure. Nitrogen as an inert diluent slows down the flame 
velocity and subsequent combustion. R. A. M. 


Rate of Thermal Decomposition of Sulphuryl Chloride. 
A First-order Homogeneous Gas Reaction. D. F. Smit 
(J. Amer. Chem. Soc., 1925, 47, 1862—1875).—The decomposition, 
S$0,Cl,=SO,+-Cl,, at 320° is a reaction of the first order proceeding 
entirely in the gas phase. At lower temperatures, there appears 
to be some wall-reaction. It is suggested that the high rates of 
decomposition of sulphuryl chloride obtained by Hinshelwood and 
Prichard (T., 1923, 124, 2725) in presence of glass wool are due to 
spurious effects. None of the theories of reaction rate as yet put 
forward has a general application. 


Theory of Catalysis. I. Kinetics of Mutarotation. H. von 
Ev er, A. ORLANDER, and E. RupBere (Z. anorg. Chem., 1925, 146, 
45—68).—The velocities of mutarotation of «- and #-dextrose 
have been determined at 5-2° in solutions of different py value. 
Both acids and alkalis accelerate the reaction. In acid solution, the 
mutarotation is not proportional to the hydrogen-ion concentra- 
tion, but in alkaline solution it is directly proportional to the 
concentration of hydroxylions. Between pg 2 and pz 8, the velocity 
is little affected by the acidity and sinks to a flat minimum at pg 5, 
corresponding with the isoelectric point of dextrose, which can act 
either as an acid or as a base. The velocity constant (k,+4,)= 
1/it. log a/(a—x), where x is the amount transformed after time ¢. 

K, and K, are the acidic and basic dissociation constants of 
dextrose, and 7,, and r,, the specific reactivities of the dextrose 
anions and cations, the results can be expressed in the form 
where A=r,,K,/K,.=3-83 x 107? at 
10%, and ky=0-00118. At 5-2, x 1078, 
and on the assumption that 7,,=7,,, the specific reactivity of the 
dextrose ions is r,=40. W. H.-R. 
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Kinetics of the Thermal Decomposition of the Perman- 
ganates. E. Moves and M. Crespr (Anal. Fis. Quim., 1925, 23, 
198—216; cf. A., 1923, ii, 642)—The kinetics of the thermal 
decomposition of permanganates are discussed, with special reference 
to the work of Hinshelwood and Bowen (A., 1921, ii, 443), and of 
Sieverts and Theberath (A., 1922, ii, 360). From their experiments, 
the authors conclude that these reactions are positive and auto- 
catalytic, and may be represented by the equation dx/dt=(k,+ 
kgv/a)(a—x). The decompositions are shown to be made up of two 
reactions, namely, a simple decomposition and an autocatalytic 
decomposition which is negligible at first and then passes through a 
maximum. Comparing the values of the different constants for the 
decomposition of the permanganates of silver, cadmium, potassium, 
sodium, cesium, rubidium, barium, and lithium, respectively, it is 
seen that there is a correlation between the values for total velocity 
and the heats of formation of the corresponding oxides. G. W. R. 


Velocity of Decomposition of Esters and the Relation to 
the Hydrogen-ion Concentration. K. G. Karuisson (Z. anorg. 
Chem., 1925, 145, 1—57).—The velocity constants of the hydrolysis 


of methyl acetate, ethyl acetate, and monoacetin have been deter- 


mined at 25° and at various pg values, the method used being 
similar to that previously described (A., 1922, ii, 42). The desired 
pa Values were obtained by the addition of hydrochloric acid, acetic 
acid, or an acetate buffer mixture, and were determined electrometric- 
ally at the beginning and end of each experiment ; the maximum con- 
centration of sodium acetate in the buffered solutions was 0-051. 
Measurements with methyl acetate were also made in the presence of 
0:5N concentrations of sodium, calcium, strontium, and barium 
chlorides, and of sodium sulphate. In the absence of salts the 
velocity constant for methyl acetate is a minimum at pg 5-2, and 
for ethyl acetate and acetin at 5-4 and 5-0, respectively. When the 
velocity constants are plotted against the py values, the curves are 
symmetrical about a line vertical to the py axis and passing through 
the minimum value of the constant, and, except in the neighbour- 
hood of the minimum, the curves are straight lines. The asymmetry 
of the curves previously obtained at higher temperatures was due 
to experimental errors unavoidable at such temperatures. In acid 
solutions the velocity constants are nearly independent of the 
nature of the ester (cf. A., 1894, ii, 274; 1895, ii, 107), the curves for 
methyl and ethyl acetates being identical; on the alkaline side of the 
minimum, there are greater differences. The action of neutral salts 
is positive, although sodium chloride is practically without influence 
in the concentration used. The anions of the salts have most 
influence on the acid side of the minimum and the cations on the 
alkaline side, and the salt action increases with increasing charge on 
the ions. In the presence of calcium, strontium, and barium 
chlorides, the minimum is shifted to a slightly lower pa. Com- 
parison with previous results at 85-45° shows that the neutral salt 
action is much greater at higher temperatures. 

It is shown mathematically that the suggestion of von Euler and 
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Laurin (A., 1921, ii, 498), that carboxylic acid esters are amphoteric 
electrolytes and that it is only the ions that take part in the hydro- 
lysis, leads to a symmetrical curve of the form found, and that 
velocity constants calculated on this basis agree approximately with 
the experimental values. It is also shown that the action of neutral 
salts can be explained on the assumption that they cause an actual 
or apparent increase in the dissociation constants, and that the 
required values of these increases, viz., sodium sulphate, 0-20, 
strontium and barium chlorides, 0-25, and calcium chloride, 0-40, 
are close to the values found by Michaelis and Kriiger (A., 1922, ii, 
157) for the displacement of the dissociation constant of acetic acid, 
viz., sodium chloride, 0-18, barium chloride, 0-28, and calcium 
chloride, 0-40. 

Similar determinations were also made with ethyl benzene- 
sulphonate, the hydrolysis being, in this case, carried out in the 
presence of excess of the liquid ester, and separate determinations 
made of the solubility of the ester in each of the solutions 
used. The desired pg values were obtained by the addition of 
sodium acetate, sodium hydroxide, or benzenesulphonic acid. The 
relation between the velocity constant and the py is entirely different 
from that of the carboxylic esters, in agreement with the fact that 
it is not an amphoteric electrolyte. The constant remains un- 
changed in acid solutions, but rises with increasing alkalinity pro- 
portionally to the concentration of sodium hydroxide. This is in 
agreement with the results of Wegscheider and Furcht (A., 1903, i, 
342), and Praetorius (A., 1905, i, 186; 1907, i, 835), according to 
whom the velocity constant for methyl benzenesulphonate is given 
by the equation: dx/dt=kC The value of the 
constant k is nearly the same for the two esters (methyl 7-015, ethyl 
6-46), but that of the constant k’ is much lower for the ethyl ester 
(0-05275 and 0-0070). Sodium chloride increases the velocity 
constant in acid and alkaline solutions. A. G. 


Velocity of the Reaction 2NO+Cl,—»>2NOCI1 in the Con- 
densed State. M. Travutz and W. Gerwice (Z. anorg. Chem., 1925, 
146, 1—41).—The solubility of nitric oxide in liquid nitrosyl 
chloride, pentane, and toluene has been determined at temperatures 
from 20° to —78°, and the partial pressures for the solutions in 
nitrosyl chloride have been calculated on the assumption that the 
method of Dolezalek can be applied below the critical point. The 
freezing-point diagram has been determined for mixtures of nitric 
oxide and chlorine from pure chlorine to the composition 
corresponding with that of nitrosyl chloride. Mixtures kept for 
some time show a normal eutectic freezing-point diagram with 
nitrosyl chloride and chlorine as solid constituents, but freshly- 
prepared mixtures show a break in the liquidus at the composition 
of an unstable intermediate compound, NOCI,. The velocity of 
absorption of nitric oxide by liquid chlorine has been determined at 
—58°, whence a complex method permits the calculation of the 
velocity constants of the reactions involved, which are (1) 2NO+ 
Cl, —>2NOCI, for which the velocity constant k is of the order 10’, 
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(2) NO+Cl, —> NOCI,, and (3) NOCI,+NO —2NOCI, for which 
(mol./c.c. and sees.) is of the order 10°. Within the limits of error 
of the method, the velocities of the pseudo-bimolecular reaction 
(1) and of the termolecular decomposition of NOCI, (2) are the same 
if the reaction takes place in the gaseous state or in liquid nitrosyl] 
chloride as solvent, in contradiction to the methods of calculation 


of van’t Hoff. W. H.-R. 


Reactivity of Silver with Oxygen. N. Parravano and G. 
Marquori (Atti R. Accad. Lincei, 1925, [vi], 1, 622—626).—Silver 
prepared by precipitation with dextrose and with hydrogen sulphide 
was heated slowly in a closed vessel in contact with oxygen, origin- 
ally at 675 mm. pressure. The pressure—temperature curves showed 
at 280° and 250°, respectively, evidence of reaction extending over 
a range of about 50°. Crystals of electrolytic silver and massive 
silver gave no sign of reaction. The above temperatures do not 
represent equilibrium states, since the vapour pressures of silver 
oxide at those temperatures are 5-1 and 8-3 atm., respectively. At 
lower temperatures, the oxygen absorption is greater but slower. 
The maximum absorption recorded was 0-228°% in 5 hrs. by 15 g. of 
precipitated silver at 213°. 


Action of Dilute Acid Solutions on Ferrous Metals. R. 
GrRARD (Compt. rend., 1925, 181, 215—218).—The action of solu- 
tions of sulphuric, hydrochloric, and carbonic acids and of phenol, 
of concentrations less than 0-1N, on polished steel and cast-iron 
plates is investigated. For a given acid, the two plates are always 
attacked to equal extents. Below a certain concentration (about 
0-001N), the acid is the more active the less it is dissociated; above 
this concentration, the reverse holds. The results for carbonic and 
hydrochloric acids agree with those of Whitman, Russell, and 
Altieri (Ind. Eng. Chem., 1924, 16, 665). Sulphuric and hydro- 
chloric acids react similarly to each other. [Cf. B., 1925, ag 


Rapid Corrosion of Metals by Acids within Capillaries. 
L. McCutiocn (J. Amer. Chem. Soc., 1925, 47, 1940—1942).—If 
a rubber band be wrapped rather tightly round a piece of soft iron 
and the whole left in dilute hydrochloric acid for some weeks, the 
iron is found to have been pitted beneath the rubber, the acid acting 
more rapidly within the capillary spaces between metal and rubber 
than on the exposed surfaces. An explanation of this is put forward. 


J. 8. C. 


Induced Oxidation. W. P. JorisseN and C. van DEN POL 
(Rec. trav. chim., 1925, 44, 805—809).—Further details of investig- 
ations previously described (cf. this vol., ii, 52) are given in support 
of a criticism of the work of Mittra and Dhar on induced oxidations 
(this vol., ii, 576). A study of the simultaneous oxidation of sodium 
sulphate and sodium oxalate or nitrite in aqueous solution is carried 
out by adding periodically 10 c.c. of the reaction mixture to a 
standard solution of permanganate and titrating the excess of 
permanganate with ferrous sulphate or sodium oxalate solutions, 
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respectively. The end titration of the nitrite or oxalate solutions 
is uninfluenced by the presence of sodium sulphite, and hence this 
salt does not induce the oxidation of sodium oxalate or sodium 
nitrite by atmospheric oxygen under ordinary conditions. The 
method previously described (loc. cit.) for the investigation of the 
oxidation of sodium antimonite solutions in the presence of sodium 
sulphite is employed to determine the influence of sodium carbonate 
on the oxidation of sodium arsenite-sodium sulphite-sodium hydro- 
gen carbonate solutions, the results showing that sodium sulphite 
does not induce the oxidation of sodium arsenite solution when the 
alkalinity passes a certain limit (cf. Reinders and Vles, this vol., ii, 
567). J. W. B. 


Influence of Water on certain Chemical Reactions. I. 
Effect of Various Concentrations of Water Vapour on the 
Reaction between Chlorine and Potassium Iodide or Bromide. 
L. B. Parsons (J. Amer. Chem. Soc., 1925, 47, 1817—1820).—The 
minimum partial pressure of water necessary for any appreciable 
reaction to occur between chlorine and potassium iodide or bromide 
is approximately the vapour pressure of a saturated aqueous 
solution of the components present during the reaction. J. S. C. 


Influence of Water on certain Chemical Reactions. II. 
Reaction between Hydrogen Sulphide and Iodine in Ethereal 
Solution. L. B. Parsons (J. Amer. Chem. Soc., 1925, 47, 1820— 
1830).—The reaction between hydrogen sulphide and iodine is 
complete in absence of water and incomplete in presence of water, 
the equilibrium point reached depending on the water content of the 
solvent. In anhydrous ether the reaction proceeds according to 
the equation H,S+I,=2HI-+S. In presence of water, a series of 
consecutive reactions occurs, which may be formulated into a single 
equation, H,S+3H,0+31,—H,SO,+6HI. The changes in the 
course of the reaction in presence of atmospheric oxygen are ascribed 
to the formation of ether peroxide which oxidises hydriodic acid to 
iodine and water, but does not oxidise hydrogen sulphide. J. 8. C. 


Influence of Water on certain Chemical Reactions. III. 
Reactions between certain Metals and Iodine. L. B. Parsons 
(J. Amer. Chem. Soc., 1925, 47, 1830—1835).—Investigations of 
systems of various metals with iodine in presence of a number of 
iquids show that there is a close connexion between the ability of 
the liquid to bring about reaction and the solubility in the liquid 
of the metallic iodide. The solvent does not act as a true catalyst, 
but merely dissolves the thin film of iodide and allows more iodine 
to come into contact with the metallic surface. J. 8. C. 


Sorption of Iodine and Catalytic Decomposition of 
Hydrogen Peroxide Solution by ‘‘ Norit'’ Charcoals. J. B. 
Frets and F. 8. Watson (J. Physical Chem., 1925, 29, 987—993).— 
“ Norit ” charcoals of grades 1, 2,3, and 7 shows a very high sorption 
activity towards iodine in chloroform solution. The percentage 
of ash does not materially affect the sorption capacity. Charcoals 
1 and 2 show feeble catalytic activity towards hydrogen peroxide 
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solutions, and 3 and 7 show only a moderate activity. A charcoal 
of high sorptive capacity is not of necessity highly catalytic towards 
hydrogen peroxide. Results with other active charcoals support 
this conclusion. J. 8. C. 


Catalysis. Active and Inactive Iron Oxide. O. BaupiscH 
and L. A. WELO (Chem.-Ztg., 1925, 49, 661—662).—When synthetic 
magnetite is heated in oxygen at 330°, it is converted into a magnetic, 
catalytically active form of ferric oxide, which has a cubic structure 
like that of magnetite. When this form of ferric oxide is heated at 

50°, it changes to a catalytically inactive, rhombohedral form with 
the same structure as that of hematite. Both active and inactive 
forms have identical composition and give no blue colour with 
ferricyanide. Magnetite and the active ferric oxide absorb oxygen, 
whereas the inactive ferric oxide does not. Both magnetic and 
catalytic properties depend on the arrangement of atoms in space, 
and this arrangement plays an important part in catalysis. The 
catalytic actions studied were (1) the formation of a blue colour in a 
solution of benzidine hydrochloride and hydrogen peroxide and (2) 
the growth of Bacterium lepisepticum. W. H.-R. 


Effect of Poisonous Substances and Mixed Vapours on 
Catalytic Activity. F. H. Constasie (Proc. Camb. Phil. Soc., 
1925, 22, 738—750).—A quantitative study of the dehydrogenation 
of ethyl and amyl alcohol vapours (alternately or mixed) has been 
made with copper as catalyst. Both alcohols have the same rate 
of dehydrogenation. The poisoning of the catalyst by amyl alcohol 
(from fusel oil) has been followed, and the temperature coefficient 
of the dehydrogenation of ethyl alcohol has been measured during 
the poisoning and found to be constant. The temperature co- 
efficient was also unchanged during sintering. The activity of the 
catalyst poisoned by amyl alcohol decreases in accordance with the 
logarithmic expression log v=—kt+c. An equation is deduced for 
the rate of poisoning on the assumption that the distribution of the 
centres of activity is exponential and that the poison attacks the 
more active centres selectively. The resulting expression cannot 
usually be distinguished from the simple logarithmic relation. An 
equation is given showing the reaction velocity as a function of 
the temperature of the surface and the time. The expression accounts 
for the heating and cooling curves obtained with “ poisonous ”’ 
alcohols. Except in special circumstances the temperature co- 
efficient remains unaltered after poisoning. R. A. M. 


Catalytic Decomposition of Acetic Acid by Wood Charcoal. 
N. V. Kurtascuev and N. A. Kuprsascueva (J. Soc. Phys. Chim. 
Russe Univ. Leningrad, 1924, 55, 383—396).—In contact with 
wood charcoal, the decomposition of acetic acid proceeds appreciably 
at 300° and then increases rapidly as the temperature is raised. 
Under these conditions, the aqueous acid is decomposed to a greater 
extent than the anhydrous acid at the same temperature. When 
pure acetic acid is used, about 50°, of it undergoes decomposition 
with formation of methane and acetone, and with dilute solutions of 
the acid, more than 50° is decomposed according to these reactions. 
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Under the catalytic influence of the charcoal acetone is decomposed 
slightly at 400°, this decomposition being retarded by dilution of the 
acetone with water. Messinger’s volumetric method for the deter- 
mination of acetone gives satisfactory results if certain modifications 
are made in the procedure. 2: BF, 


Noble Metals as Catalysts of Hydrogenation and Dehydro- 
genation. N. D. Zevinski and M. B. Turova-PoLLoK.—(See 
i, 1052.) 


Electrochemistry of Non-Aqueous Solutions. VI. Electro- 
deposition of some Metals from Anhydrous Solutions in Amy] 
Alcohol, Acetonitrile, Aniline, and Quinoline. R. MULtzr, 
E. Pryter, and K. Prerr (Monatsh., 1924, 45, 525—534).—Electro- 
lysis of solutions of lithium nitrate or magnesium bromide in aceto- 
nitrile and of calcium nitrate in amyl alcohol with mercury or 
platinum cathode did not yield the respective metals, decomposition 
occurring at voltages below those found for the metal against such 
solutions. On the other hand, crystalline silver was deposited when 
solutions of silver nitrate in amyl alcohol, acetonitrile, quinoline, 
or aniline were electrolysed, the potential differences being constant 
and easily reproducible, so that the reversibility of the silver electrode 
is proved with these solvents. Values of the potential differences 
for various current densities in each case are tabulated and repre- 
sented graphically. The decomposition potential of silver nitrate 
is 1-0 volt in amyl alcohol, 1-15 volts in acetonitrile, 2-15 volts in 
quinoline, and 0-5 volt in aniline solution. G. M. B. 


Production of Antimony Hydride (Stibine) at an Antimony 
Cathode in Alkaline Solution. E. J. WreEks (Rec: trav. chim., 
1925, 44, 795—797; cf. A., 1924, ii, 606; this vol., ii, 415).— 
The yields of stibine obtained when sodium carbonate and sodium 
sulphate solutions are electrolysed using an antimony cathode are 
determined. The yield may be calculated approximately from the 
formula y=12-6h—8-2, where y is the percentage yield of stibine, 
and h the yg voltage (cf. Sand and Weeks, A., 1924, ii, 152). The 
following relationships are also deduced: w=—0-0282y+C 
y+20=C/T, y=C,—C, log [OH], where » is the overvoltage, [0H] 
the hydroxyl-i ion concentration, T the absolute temperature, and 
C, and C, are constants. J. W. B. 


Potassiurn Dichromate as Depolariser. G. P. VINCENT 
(J. Physical Chem., 1925, 29, 875—881; cf. Bancroft, ibid., 1924, 28, 
831).—The depolarising action of saturated potassium dichromate 
solution on hydrogen liberated at a smooth platinum electrode has 
been studied in the presence of varying amounts of sulphuric acid. 
About 0-28°% by volume of concentrated sulphuric acid is necessary 
before appreciable depolarisation occurs. With a clean mercury 
cathode, the neutral solution shows 100°% depolarisation of the 
hydrogen set free. Neutral M/40-potassium permanganate has a 
distinct depolarising efiect on hydrogen at a platinum cathode 
and also causes appreciable corrosion of zinc, iron, and copper. 
Corrosion of these metals is only shown by saturated potassium 
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dichromate solution when acidified, different amounts of acid being 
required in each case. No corrosion occurs in saturated potassium 
dichromate solutions when copper is short-circuited with mercury 
or platinum, or when iron is short-circuited with mercury. 
Zine when short-circuited with mercury corrodes slightly and 
more rapidly in 0-02°% acetic acid than in 0-02°, sulphuric acid (cf. 
Bengough and Stuart, J. Just. Metals, 1922, 28, 89). F. G. S. 


Periodic Phenomena in Photochemistry. J. PLOTNIKOV 
(Z. Physik, 1925, 32, 942—947).—Konigsberger (“‘ Tropismus und 
Wachstum,” 1922) had observed that plants, when allowed to grow 
at constant temperature and under monochromatic light, increased 
at a steady rate ; when, however, light of two or more different wave- 
lengths was used, the growth was periodic. Other instances of 
periodicity are the decrease in concentration of chlorine and bromine 
in carbon tetrachloride solution and the bleaching of dyes. Further 
work is necessary before any satisfactory explanation can be given. 

E. B. L. 


Action of Radiation on Gas Mixtures. H. SENFTLEBEN (Z. 
Physik, 1925, 32, 922—932).—-Dissociation of a gas is accompanied 
by a change in conductivity for heat. A wire in one arm of a Wheat- 
stone’s bridge was maintained at a constant temperature in a tube 
the walls of which were kept at a different temperature. The tube 
was of silica and contained mercury at the ordinary temperature and 
hydrogen at about 10 mm. pressure. On exposure to the light from 
the mercury arc, an immediate fall in the resistance of the wire was 
observed and shown to be due to the increase in thermal conductivity 
of the gas and hence to the dissociation of the hydrogen, brought 
about by collisions of the second type with mercury atoms excited 
by the line 2537 A. Witha mixture of neon and helium or with the 
aluminium spark, there was no effect. The method can be used for 
determining the heat of dissociation of a polyatomic gas and also 
as an indication of the state of excitation of a gas. E. B. L. 


Photochemical Decomposition of Chlorine Monoxide. M. 
BoDENSTEIN and G. KistraKovskI (Z. physikal. Chem., 1925, 116, 
371—390; cf. T., 1923, 123, 2328, 2730).—An improved method 
of preparing chlorine monoxide is described. The decomposition of 
the gas by light of 405 and of 436 my was investigated; 1 quantum 
of absorbed light decomposes 2 mols. It is immaterial whether the 
energy is absorbed by the monoxide or by the chlorine formed 
during the reaction. The reaction is unaffected by admixed air. 
The temperature coefficient is 1-09 per 10°. Small amounts of 
chlorine dioxide are formed during decomposition by light or by 
gentle warming. L. F. G. 


Mechanism of the Photochemical Reaction between Hydro- 
gen and Chlorine. A. L. Marswatu (J. Physical Chem., 1925, 
29, 842852; cf. Bodenstein, A., 1916, ii, 422; Nernst, A., 1919, ii, 
208; Chapman and Chapman, T., 1923, 123, 3079; Weigert and 
Kellermann, A., 1924, ii, 8; Bowen, J., 1924, 125, 1233).—The 
reaction between hydrogen and chlorine has been studied by intro- 
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ducing a mixture of atomic and molecular hydrogen into chlorine, 
and determining the ratio of the concentration of the hydrogen 
chloride produced to that of atomic hydrogen present. The 
concentrations of atomic hydrogen and molecular chlorine were 
approximately constant and that of molecular hydrogen was pro- 
gressively increased. The ratio of hydrogen chloride to atomic 
hydrogen increased from unity at a total gas pressure of 0-004 em., 
measured on a McLeod gauge, to 7 mols. per atom at a pressure 
of 0-60 cm. The concentration of atomic hydrogen was determined 
by control experiments involving admixture of the hydrogen with 
bromine. One mol. of hydrogen bromide results from 1 atom of 
hydrogen. It is difficult to interpret the observed increase of the 
hydrogen chloride formed except by a mechanism involving an 
excited chlorine molecule (cf. Bodenstein, loc. cit.), collision of 
which with hydrogen before re-radiation of its energy occurs being 
more probable at higher hydrogen pressures. The Nernst theory 
is discussed and a number of objections are advanced. F. G. 8. 


Light-sensitiveness of Potassium Ferrocyanide. E. Baur 
(Helv. Chim. Acta, 1925, 8, 403—405).—The author confirms the 
observation of Baudisch (A., 1922, i, 993) that alkaline solutions of 
potassium ferrocyanide become discoloured on exposure to light in 
absence of oxygen. In addition, he obtains under these conditions 
a deposit of ferric hydroxide and concludes that the discoloration 
is due to the latter in colloidal form. Acid solutions are similarly 
discoloured, giving a precipitate of Prussian blue instead of hydroxide. 
Failure to detect formaldehyde or ammonia indicates reduction 
of the cyanide ion, as a counterbalance to the oxidation of the 
ferrous ion in the ferrocyano complex. Only free hydrocyanic 
acid is found. 

With potassium ferrocyanide freed from ferricyanide by Tread- 
well and Chervet’s method (A., 1922, ii, 786), the production of 
ferric hydroxide is almost completely eliminated; hence perfectly 
pure ferrocyanide solutions, whether acid or alkaline, would be 
entirely insensitive. The sensitiveness must therefore be ascribed 
to the establishment of an equilibrium in the ferri- and not the 
ferro-cyano complex: M. J. 


Photosynthesis in Tropical Sunlight. N.R. Duar and R. P. 
Sanyau (J. Physical Chem., 1925, 29, 926—934 ; cf. Baly and others, 
T., 1921, 119, 1025; 1922, 121, 1078; 1923, 123, 185).—The state- 
ment that the light effective for the formation of formaldehyde has 
very short wave-length and that no such rays are present in sunlight 
is held to be incorrect. Experiments carried out in glass vessels in 
tropical sunlight, the spectrum of which is shown to contain no 
line of wave-length less than 290 pp, afford definite proof of the 
synthesis of formaldehyde from carbon dioxide and water, with or 
without the use of any catalyst. Experiments on the polymeris- 
ation of formaldehyde were not so successful, traces of sugars only 
being obtained when formaldehyde solutions were exposed to the 
sunlight in presence of ferric chloride and methyl-orange. 

Tropical sunlight is effective in promoting oxidation. Alcohols 
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are oxidised to the corresponding aldehydes. When air or oxygen 
is passed into solutions of ammonia, tests for nitrites are obtained. 
Exposure of ammonia and oxygen results in the formation of nitro- 
gen. The reducing action is considerable; solid iodic acid gives 
iodine, potassium chlorate shows traces of chloride, and nitrates 
are converted into nitrites. 

Ultra-violet light is more effective in certain photosyntheses, but 
tropical sunlight contains a number of rays which can effect the 
synthesis of complex compounds from simple substances. Methyl- 
amine, which is formed in about 12 hrs. when ammonia and form- 
aldehyde are exposed to tropical sunlight, passes into a number of 
complex substances of the alkaloid type. Experiments with ultra- 
violet light show that nitrogen and oxygen combine to form nitrogen 
oxides. The difference between the action of sunlight and ultra- 
violet light in promoting photosynthesis is one of degree rather than 
of kind. J. 8. C. 


Active Hydrogen. A. Bacu (Ber., 1925, 58, [B], 1388—1393). 
—Recently-melted platinum contains adsorbed sulphur compounds 
and evolves hydrogen sulphide when heated in hydrogen; accord- 
ing to experimental conditions, this power is more or less rapidly 
lost. Passage of the evolved hydrogen over powdered sulphur does 
not increase the amount of hydrogen sulphide produced from the 
fresh metal and does not cause formation of hydrogen sulphide after 
the metal has become “ tired.’’ Treatment of the “ tired” metal 
with ordinary laboratory air restores its ability to give hydrogen 
sulphide when heated in hydrogen; under similar conditions, no 
trace of hydrogen sulphide is produced after treatment with carefully 
purified air. The phenomenon of “resting ’’ depends therefore 
on the adsorption of sulphur compounds from the air. Palladium- 
sponge behaves similarly to platinum. Reduction of nitrate to 
nitrite, methylene-blue to the leuco-base, or of tungsten trioxide to 
dioxide by active hydrogen could not be observed. .: Ws 


Displacement of Metals from Solutions of their Salts by 
less Electro-positive Elements. II. Reaction between 
Amides of the Alkali and Alkaline-earth Metals and Elements 
more Electro-positive than Tin. F. W. Brerastrom (J. Amer. 
Chem. Soc., 1925, 47, 1836—1841; cf. A., 1924, ii, 106, 607).—The 
initial reaction involves a partial replacement of the more electro- 
positive metal by the less electro-positive: Al+3NH,K— 
Al(NH,),+3K. Equilibrium is displaced by secondary reactions 
with formation of ammono salts, the mechanism being analogous 
to that of the reaction between solutions of strong aquo bases 
(e.g., potassium hydroxide) with zinc or aluminium. Impure 
specimens of potassium ammonolanthanite, La(NHK),,2—3NHs, 
and potassium ammonocerite, Ce(NHK),,2—3NH;, have been 
prepared by the action of an excess of potassamide on the corre- 
sponding metal or metallic halide. Potassamide slowly reacts with 
gallium to form an extremely soluble ammonogallate. Cadmium, 
chromium, iron, cobalt, molybdenum, tungsten, and thallium either 
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fail to react or react extremely slowly. In general, the more electro. 
positive a metal is, the more readily does it react with potassamide, 
Solutions of amide react readily with liquid amalgams of magnesium, 
zinc, and cadmium to form precipitates approximating in com. 
position to the corresponding amides, but contaminated with 
varying quantities of potassium. Amalgamated aluminium in con. 
tact with mercury is less readily, and a dilute iron amalgam ve 

slowly, attacked. J. 8. C. 


Complex Compounds of Beryllium. I. R. FRIcKeE and 
F. Ruscunavpt (Z. anorg. Chem., 1925, 146, 103—120).—By the 
crystallisation of hot solutions of anhydrous beryllium chloride in dry 
acetonitrile, benzonitrile, pyridine, or acetone, in the complete 
absence of water, complex compounds of beryllium are formed of 
the general type BeCl,,2X, where X is a molecule of the organic 
solvent. These correspond with a co-ordination number 4, but the 
number 8 is also found in the compound BeCl,,2CH,°CO-CH,,4C,H,, 
which is formed when a solution of beryllium chloride in acetone is 
treated with benzene and then allowed to crystallise. The compound 
BeCl,,2C;H,N is best prepared by the addition of beryllium chloride 
to a mixture of benzene and pyridine instead of pyridine alone. 
All these compounds form colourless crystals and are at once 
decomposed by water. The compounds BeCl,,2MeCN and 
BeCl,,2CH,*CO-CH, and the compound BeCl,,2PhCN are described. 
A compound, BeSO,,en,H,SO,,4H,O, is obtained by the crystallis- 
ation of an aqueous solution of beryllium sulphate, ethylenediamine, 
and sulphuric acid in equimolecular proportions. W. H.-R. 


Complex Compounds of Beryllium. II. R. Fricke and 
L. Havestapt (Z. anorg. Chem., 1925, 146, 121—131; cf. preced- 
ing abstract)—The compounds BeCl,,2Ph-NO,, BeCl,,2Ph-CHO, 
BeCl,,2Ph-NH,, and BeCl,,2Et,0 are formed by the crystallisation 
of hot solutions of anhydrous beryllium chloride in the dry organic 
compound, the last named requiring special details for which the 
original must be consulted. The compound BeCl,,4NH,Me and 
the compound BeCl,,4NH, are precipitated quantitatively when a 
dry ethereal solution of beryllium chloride is treated with excess of 
dry methylamine or ammonia, respectively. The above compounds 
correspond with a co-ordination number 4, whilst the number 8 is 
shown in the compound BeCl,,2NH;,4CH,°CO-CHs, prepared by the 
action of gaseous ammonia on a solution of beryllium chloride in 
acetone; this compound resembles the benzene-acetone complex 
previously described (preceding abstract). In addition, the co- 
ordination number 6 is shown in the compound BeCl,,3Ph-NH-NH,, 
prepared by the crystallisation of a dry ethereal solution of beryllium 
chloride and phenylhydrazine. These compounds form white 
crystals with the exception of a gt which is pale yellow. 
All are decomposed by water, but with BeCl,,2Ph-NH, and 
BeCl,,3Ph-NH-NH, the action is very slow. Beryllium chloride also 
form a complex of unknown composition with nitromethane, whilst 
impure beryllium phenoxide’ is formed when beryllium chloride 
and phenol are heated to the b. p. W. H.-R. 
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Spectrographic Study of the Formation of Mercury Com- 
plexes. P. Jos (Compt. rend., 1925, 180, 1932—1933; cf. this 
vol., ii, 471).—The method developed for the detection of com- 
plexes in aqueous solution by spectrographic means has been 
extended to the systems HgCl,—KCl; HgCl,—KBr; HgCl,—KI. 
Experiments failed to indicate the existence of mercury-chlorine 
complexes, but the existence of the tetrabromo-mercury complex 
was established; it is formed by double decomposition from 
potassium bromide and mercuric chloride. Potassium bromide 
reacts with mercuric nitrate or sulphate to give mercuric bromide, 
which then reacts with excess of bromide to give the tetrabromo 
complex. The tetraiodo complex is similarly formed. Mass action 
constants are given. R. A. M. 


Origin of Natural Aluminium Hydrosilicates. R. ScHwarz 
and R. WALCKER (Z. anorg. Chem., 1925, 145, 304—310).— Aluminium 
hydroxide sol and silicic acid sol in neutral aqueous medium in the 
proportion 1A1,0, : 6SiO,, precipitate a substance of the composi- 
tion Al,O,,2Si0,,2H,O, which on keeping becomes similar to kaolin. 
The theory is advanced that the primary process in the transition of 
felspar to kaolin consists in a decomposition of the felspar into its 
components: K,0,A1,0,,6Si0, —> 2KOH -+ 2A1l(OH), + 6SiO,aq. ; 
and that then, under special conditions, the products reunite to 
form kaolin or an intermediate product. The connexion between 
coagulation and hydrogen-ion concentration is investigated b 
means of the reaction 2AlCl,+6Na,Si0,+6HCI=Al,0,+6Si0,+ 
12NaCl+-3H,O. By varying the amount of free acid present, it is 
found that complete precipitation only takes place in a feebly acid 
medium, pq 4:5—5-2. The optimal zone is at pg 4:8—5-0. In 
each case, a large excess of silicic acid remains in the sol form, 
since the ratio Al,O, : SiO, in the precipitate is 1:2. An investig- 
ation of the influence of the anion on the composition of the precipit- 
ation product shows that, by using aluminium acetate instead of the 
chloride, no difference is to be observed. Some experiments with a 
salt of the composition Na,Si,O,, instead of sodium metasilicate, 
= a value somewhat greater than 2 for the molecular ratio of 

i0,, whereas with sodium metasilicate, it is somewhat less than 2. 
Possibly with the acid H,Si,O, the exact ratio 1 : 2 would be obtained. 
Experiment appears to confirm the view that the natural formation 
of kaolin is not due to an ionic reaction, but to the mutual coagul- 
ation of aluminium hydroxide sol and silicic acid sol. L. L. B. 


Thermal Analysis of the Systems Thallous Sulphide- 
Arsenic Trisulphide and Thallous Sulphide—Lead Sulphide. 
G. CannerI and L. Fernanpes (Atti R. Accad. Lincei, 1925, 
[vi], 1, 671—676).—Thermal analysis of the former system indi- 
cates the existence of the compounds TI,As8,, Tl,As,8,, Tl,As,So, 
and T1AsS,, m. p., respectively, 295°, 278°, 317°, and 300°. The 
ortho- and pyro-thioarsenites, Tl,AsS, and Tl,As,S,;, occur at 
transition points and decompose on fusion. Thallous sulphide and 
lead sulphide, completely miscible in the liquid state, are only 
partly so in the solid state, conjugate solid solutions containing 
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respectively 3 and 75% of lead sulphide separating at 290°. This 
system possesses a eutectic mixture, containing 40% of lead sulphide, 
m. p. 290°. Lead sulphide precipitated from slightly acid solutions 
containing thallium contains up to 4% of thallous sulphide. The 
results indicate the probable occurrence of thallium in arsenic 
minerals as thio-salts in solid solution in the corresponding lead 
salts, whilst in galena the thallium occurs as sulphide in isomorphous 
mixture with lead sulphide. F. G. T. 


Combustion of Carbon. I. H. F. Smita and W. C. Expaveu 
(Ind. Eng. Chem., 1925, 17, 694—695).—From tests conducted in an 
experimental producer in which the oxidising and reducing zones 
were clearly defined, it is concluded that at a bright red heat carbon 
monoxide is the principal, if not the primary, product of combustion, 
and that the oxidising zone is very thinindeed. ([Cf. B., 1925, 657.] 

D. G. H. 


Germanium. XI. Germanium Glasses. L. M. Dennis 
and A. W. LauBENGAYER (J. Amer. Chem. Soc., 1925, 47, 1945— 
1947).—Germanium glasses of four types have been prepared and 
compared with the corresponding silicate glasses. Replacement of 
silicon by germanium raises the refractive index. Owing to their 
much lower m. p., homogeneous, air-free germanium glasses can be 


prepared much more easily than the corresponding silicates. 
J.8.C. 


Complex Sulphites and Thiosulphites of the Rare-earth 
Metals. G. Canneri and L. FERNANDES (Gazzetta, 1925, 55, 
440—453).—Metals of the cerium group, by virtue of their high 
basicity, combine with complex acid radicals to form compounds 
analogous to those of the alkali and alkaline-earth metals. In 
these compounds the individuality of the complex is not destroyed 
by the physical and chemical characteristics of the rare earths. 
Uranylsulphites of the rare earths of the type 

where R=La, Ce, Nd, and Pr, were obtained by crystallising in a 
vacuum at the ordinary temperature, a solution, saturated with 
sulphur dioxide, containing the rare-earth hydroxide and uranyl 
sulphate. The products obtained were microcrystalline and of 
constant composition. By saturating a very concentrated solution 
of ammonium paramolybdate with sulphur dioxide, and adding a 


solution of the rare-earth acetate, molybdosulphites of the rare earths | 


were obtained as minute prisms. The composition of these crystals 
varied on fractional crystallisation, the rare-earth content falling. 
It was not possible to assign rational formule to them, and it is 
suggested that this is due to the partial miscibility in the solid state 
of ammonium molybdosulphite with the corresponding rare-earth 
compounds. Cwuprosulphites of the rare earths were obtained as 
minute crystals by crystallising under reduced pressure a warm 
solution of copper carbonate and the rare-earth hydroxide, saturated 
with sulphur dioxide. These compounds are darker in colour and 
much less stable than the corresponding alkali metal compounds. 


— 
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The general formula of these compounds was RCu(SO,),,8H,0, 
where R=Ce, La, Pr, or Nd. Cuprothiosulphates of the formule 
RCu(S,05).,8H,0 (R=Ce, La, Pr, Nd, Th) and ZrCu,(8,0,),,30H,O 
were obtained as yellow, microcrystalline precipitates, by mixing 
solutions of copper sulphate and a soluble rare-earth salt, each 
previously saturated with sulphur dioxide. In the cases of thorium 
and zirconium, the solutions must be neutral before the addition of 
the thiosulphate. ¥. G. 


Mechanism of the Fixation of Nitrogen as Sodium Cyanide. 
E. W. GuERNSEY and M. S. SHERMAN (J. Amer. Chem. Soc., 1925, 
47, 1932—1940).—The formation of sodium cyanide in the system, 
sodium carbonate—carbon-iron-nitrogen at high temperatures is 
represented by the reaction scheme: Na,CO, Na,O+CO,; 
00,.+C—2C0; Na.O+C—2Na+CO; 2Na+2C—Na,C,; Na,C, 
(gaseous)-+N,—2NaCN. The absorption of nitrogen by sodium 
carbide is the only one of the series of reactions which is catalysed 
by iron. The existence of such intermediates as sodium nitride, 
sodium cyanamide, or cyanogen is improbable. J.8.C. 


Composition and Stability of Complex Metal-Ammonium 
Ions. (Miss) H. J. pe Wiss (Rec. trav. chim., 1925, 44, 663— 
674).—The composition of complex metal-ammonium ions was 
examined by determining the pressure of the gas over a solution 
of these ions by a dynamic method. The composition of the ion 
M,,(NH,),"" is given by n/m=(b—b,)/a, where a is the concentration 
of the metallic salt, b that of ammonia, and }, that of free ammonia. 
This equation can be applied only if the solution contains no free 
metallic ion or other complex ion. The existence of the ions 
Zn(NH,),"°, and Ni(NH,),” is indi- 
cated. ‘The values of the constants ,K, and ,K, for the equilibria 
M(NH,).° —=M”+2NH, and M(NH,),”° —=M"+4NH, were found to 
be 2-7 x 10° and 2-5 10°, respectively, for cadmium and 1-4 x 10% 
and 9-3 x 107° for zine. For nickel, ,.K,=2-4 10%, ,K,=4:8 x 108, 
x 108. L. L. B. 


Action of Phosphorus on Salts containing Oxygen [Nickel 
Nitrate]. I. W. Scumoss (Bul. Soc. Chim. Romdnia, 1925, 7, 
32—35).—On boiling with yellow phosphorus in an atmosphere 
of carbon dioxide an alcoholic solution of nickel nitrate, saturated 
at 20°, for 36 hrs., a pale green precipitate of nickel triphosphate is 
produced. After washing with benzene and drying at 20°, this com- - 
pound has the composition NiH,P,0,),3H,O and d}? 2-159. It loses 
3H,0 at 100—110° and is slightly soluble in water and readily soluble 
in ammonia and in mineral acids. A. R. P. 


High-melting Lower Oxides. E. and L. Sirria 
_ (4. anorg. Chem., 1925, 145, 127—140).—A series of lower oxides 

has been prepared by reducing the corresponding higher oxides 
with hydrogen or carbon. From titanium and zirconium dioxides 
and from tantalum pentoxide no lower oxides of definite composi- 
tion could be obtained, and it is doubtful whether the previously 
recorded oxides, Ta,O, and Ta,.Ox, exist (cf. this vol., ii, 374). From 
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vanadium pentoxide a sesquioxide, V,O,, m. p. 1970°, and a tetr. 
oxide, V,0,, m. p. 1640°, were obtained by reduction with hydrogen 
and carbon, respectively; the former was not further reduced by 
hydrogen, even at 1700°. From niobium pentoxide and cerium 
dioxide sesquioxides, Nb,O,, m. p. 1780°, and Ce,O,, m. p. 1690°, 
were prepared by reduction with hydrogen. The oxides WO,, 
m. p. 1230—1330°, W,0,;, MoO,, and Mo,0,, were obtained by 
reducing the trioxides with carbon or with metallic tungsten and 
molybdenum, respectively. The oxide, U,;0,, formed when uranium 
trioxide was heated in air, yielded the blue and brown forms of the 
dioxide, UO,, when heated in nitrogen and hydrogen, respectively; 
both forms melt at 2230—2330°. 

These lower oxides differ widely in electrical resistance, but the 
temperature coefficients are all negative. Tungsten and molyb- 
denum pentoxides have lower resistances than the corresponding 
dioxides, and the two forms of uranium dioxide differ in specific 
resistance. A. G. 


Action of certain Reagents on Ozone. L. I. Smiru (J. Amer. 
Chem. Soc., 1925, 47, 1850—1853).—The destruction of ozone on 
passing through dilute or concentrated sulphuric acid or acid 
permanganate solution is so slight as to be negligible. Considerable 
destruction is produced by 5°% sodium hydroxide solution and by 
ordinary specimens of phosphorus pentoxide. Phosphorus pent- 
oxide after sublimation in a current of oxygen loses its ability to 
destroy ozone. J.8.C. 


Sulphur Sesquioxide. I. VocEL and J. R. Partineton (J. 
Chem. Soc., 1925, 127, 1514—1524).—Sulphur sesquioxide, §,0,, 
is prepared by adding liquid sulphur trioxide to finely-powdered 
sulphur in the absence of moisture. After 30 secs. a violent reaction 
takes place and a bluish-green solid is deposited. The supernatant 
liquid is poured off and adherent sulphur trioxide removed by warm- 
ing in a vacuum. Sulphur sesquioxide is at once decomposed by 
water, a complex reaction taking place in which sulphur is deposited 
and a mixture of sulphuric, sulphurous, tri-, penta-, and possibly 
tetra-thionic acids are produced. It reacts violently with ether and 
alcohol, whilst with sodium ethoxide in alcoholic solution it forms 
sodium ethyl sulphoxylate, NaEtSO,, which hydrolyses to form 
sodium sulphoxylate. The sesquioxide soon decomposes at the 
ordinary temperature with evolution of sulphur dioxide and deposi- 
tion of sulphur, but it may be preserved unchanged in a completely 
dry oxygen-free atmosphere at a pressure of less than 1 mm. of 
mercury. It dissolves in fuming sulphuric acid to form a blue 
solution which is a true and not a colloidal solution. W. H.-R. 


Additive Products of Selenium Dioxide with the Halogen 
Acids. C. W. MurHLBEeRGER and V. LENHER (J. Amer. Chem. 
Soc., 1925, 47, 1842—1844)—The compounds SeQ,,2HCl and 
SeO,,2HBr are identical with the hydrates SeOCl,,H,O and 
SeOBr,,H,O, respectively. The former has d™ 2-246, a surface 
tension at 25° of 55 dynes/cm.%, an electrical conductivity 2-7 x 10° 
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mho, and 7° 1-642. Them. p. is below —100°. Dissociation begins 
at 94°, the b. p. rising to 179° without indication of any constant- 
boiling mixture. Metals react to form chlorides and selenites, there 
being also a simultaneous reduction to selenium monochloride and 
elementary selenium. The substance readily reacts with sulphur, 
phosphorus, arsenic, selenium, tellurium, and the halogens. 

Selenium oxychloride is conveniently prepared by mixing 4 parts 
of SeO,,2HCl with 1 part of sulphuric acid (d 1-84). The oxy- 
chloride prepared in this way has b. p. 176°, m. p. 10-9°; d** 2-424. 

The compound SeO,,2HBr, d* 3-077, is prepared as a red-brown 
oil on passing hydrogen bromide over selenium dioxide. At 115°, 
it begins to decompose, producing bromine, selenium monobromide, 
tetrabromide, and oxybromide, selenium dioxide, water, and 
hydrogen bromide. On cooling to —10°, crystals of selenium tetra- 
bromide separate. An excess of selenium dioxide causes the 
separation of yellow needles (m. p. 40°) of the oxybromide, SeOBr,. 
The existence of SeO,,4HBr is verified, but no evidence was obtained 
as to the existence of the compound SeO0,,5HBr. J.8.C. 


Dichromates of Ter- and Sexa-valent Metals. G. CALCAGNI 
(Gazzetta, 1925, 55, 396—406).—A highly hygroscopic, amorphous 
paste of chromium dichromate, Cr,(Cr,0,),, was obtained by 
evaporating a solution of chromium oxide in chromic acid, and the 
less hygroscopic basic ferric dichromate, Fe,O(Cr,O,),, from a 
solution of ferric hydroxide in chromic acid. A basic aluminium 
dichromate, Al,O(Cr,0,)., and molybdenum dichromate, Mo(Cr,0,)3, 
were obtained by analogous methods. Attempts to prepare 
the corresponding compounds of uranium and tungsten were un- 
successful. F. G. T. 


Complex Derivatives of Quinquevalent Molybdenum. G. 
ScaGLIARINI (Atti R. Accad. Lincer, 1925, [vi], 1, 676—679).— 
Klason’s salt, ammonium molybdenyl chloride, (NH,),MoOCl, 
(A., 1901, ii, 162), may act both as a complex and as a double salt. 

idine acetate precipitates from a cold saturated solution of 
on’s salt a brick-red double compound of pyridine and molyb- 
denyl chloride, MoOCl,,C;H;N, whilst from a solution of Klason’s 
salt in aqueous alcohol, hexamethylenetetramine hydrochloride 
precipitates dark red crystals of the composition 


Molybdovanadates. II. G. CaNnNERI (Gazzetia, 1925, 55, 
390—396; cf. A., 1924, ii, 118)—The systems NH,VO,—Mo0,, 
KVO,-MoO,, and NaVO,-MoO, have been investigated at 15°. 
As at 30°, two kinds of crystals are obtained from solutions con- 
taining alkali vanadates and molybdic anhydride: red, well-formed, 
soluble crystals, rich in vanadium, and colourless or yellow, spar- 
ingly soluble crystals, rich in molybdenum. The composition of the 
crystals is generally related to that of the solution, but an apparent 
anomaly occurs with the red crystals obtained from the system 
KVO,-MoO,. The molybdic oxide content of these crystals 
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decreases from 14-62%, to 0-34% as the ratio MoQ, : V,O, in the 
solution increases from 0-5 to 1-125. This apparent contradiction 
of the hypothesis that the red crystals are isomorphous mixtures is 
explained by the assumption that the molybdenum is distributed 
in the solution between a polyvanadate form and that of a complex 
radical of a heteropoly-anion type, the equilibrium between these 
being dependent on the amount of molybdenum present and on 
the temperature. This assumption is supported by the fact that from 
solutions in which the ratio MoO,: V,O; is greater than 1-125, a 
yellow compound, very rich in molybdenum, separates. Comparison 
of the behaviour of these systems at 30° and 15° shows that the 
solubility in the solid state of the polymolybdate compounds in 
the polyvanadates increases with temperature. On fractionation, 
the red crystals decrease in molybdenum content, approaching the 
hexavanadates in composition. On the other hand, increase of the 
temperature of fractionation results in an augmented molybdenum 
content. The following are reported as definite compounds: 
long, lemon-yellow prisms; 
4(NH,),0,6Mo00,,2V,0;,6H,O, yellow prisms; 
4K,0,6M00,,3V,0;,10H,O 
and 5K,0,10M00,,4V,0,,14H,O, both yellow ; 
2Na,0,3M00,,V,0;,10H,0, 
yellow micro-crystals. F. G. T. 


Complex Compounds of Pyrocatechol and Pyrogallol with 
Acids of the Molybdenum Group. L. FERNANDEsS.—(See i, 
1061.) 


Supposed Isomorphism of Uranyl Compounds with those of 
Isomorphogenous Metals of the Magnesium Group. 4G. 
CaROBBI (Gazzetta, 1925, 55, 406—410).—Isomorphism of the above 
type is doubtful as a result of unsuccessful attempts to replace 
metals of the magnesium group by the urany] radical in a number 
of double salts. | 


Hypochlorous Acid and the Alkali Hypochlorites. R. 
Dretzet and F. ScHLEMMER (Z. anorg. Chem., 1925, 145, 381— 
393).—The reaction 2NaOH+Cl,=NaOCl+NaCl+-H,O has been 
quantitatively investigated by titrimetric and absorption spectra 
methods. If the reaction proceeds as above at low temperatures, a 
M-sodium hypochlorite solution should be formed by passing chlorine 
into sodium hydroxide solution. Actually, titration with thiosulph- 
ate, arsenious acid, or silver nitrate did not give values for the 
hypochlorite or chloride concentration in accordance with the above 
equation. At the most, only about 0-5M-hypochlorite solutions 
were obtained. Since the total quantity of chlorine is not recovered, 
it is assumed that part of the chlorine introduced forms compounds 
in which the chlorine cannot be determined by usual titrimetric 
methods. Dilute hypochlorite solutions are fairly stable if pre- 
pared and kept under suitable conditions. A slight excess of free 
chlorine or hypochlorous acid causes a rapid change, according to the 
equation The Hartley-Baly 
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absorption method of investigation has been applied to the systems 
water-chlorine and sodium hydroxide-chlorine. Salt formation 
completely changes the character of the hypochlorous acid absorp- 
tion spectrum, a well-marked band taking the place of an essentially 
linear curve. On account of the great transparency of sodium 
chlorate, no decision can be reached as to whether part of the 
chlorine in the reaction 2NaOH-+Cl,—NaOCl+ NaCl+H,O forms 
sodium chlorate, or whether by stirring a dilute hypochlorite solu- 
tion, the free hypochlorous acid (always present on account of 
hydrolysis) leads to a continuous formation of chlorate. — 


Arsenates of Tervalent Manganese. I. E. Deiss (Z. 
anorg. Chem., 1925, 145, 365—377).—The appearance of a violet 
colour on oxidation of manganous salts in presence of arsenic 
acid (Barreswil, Compt. rend., 1857, 44, 677) is due to the form- 
ation of triarsenatomanganic acid, [Mn(AsO,),|]H,,3H,O. Whilst 
diphosphatomanganic acid is stable and the triphosphato acid 
unstable (Meyer and Marek, A., 1924, ii, 555), the reverse is the 
case with the corresponding arsenic compounds. Conditions for the 
formation of the violet-red crystalline triarsenato-acid are given, and 
its preparation is described : (i) by dissolving manganic acetate in 
cold, concentrated arsenic acid solution ; (ii) similarly from manganic 
hydroxide; (iii) by the action of arsenic acid on Christensen’s 
brown ‘‘manganic acetate solution” (A., 1884, 398). The brown 
“manganic acetate”’ solution of Christensen and crystallised 
bright red manganic acetate show different behaviour, which is 
ascribed to their different methods of formation. L. L. B. 


Determination of Equilibria between Stages of Oxidation 
by Potential Measurements. II. Manganese in Phosphoric 
Acid Solution. G. and M. Srarscue (Z. Elektrochem., 
1925, 31, 362—371; cf. Grube and Huberich, A., 1923, ii, 138).— 
In phosphoric acid solution the reversible reactions 2Mn™ = Mn"-+- 
Mn” and 4Mn'¥ — take place, the equilibria 
being slightly affected by the manganese concentration and very 
markedly by the phosphoric acid concentration. Tervalent mangan- 
ese phosphate shows a maximum of decomposition in highly con- 
centrated acid and a low minimum in 30—35-N-acid, whereupon 
decomposition increases slowly as the acidity decreases. With quad- 
tivalent manganese phosphate the equilibrium shifts continuously 
and rapidly from left to right as the acidity diminishes, so that the 
salt can be prepared only in highly acid solutions. Quadrivalent 
manganese phosphate is a better oxidising agent than permanganic 
acid and a better reducing agent than tervalent manganese phos- 
phate. W. A. C. 


Reactions in the Solid State. V. D. Batarev (Z. anorg. 
Chem., 1925, 145, 117—121).—A reply to Hedvall and Heuberger’s 
criticism (this vol., ii, 306) of previous papers (cf. A., 1924, ii, 483, 
611, 858). Manganese and tin dioxides do not react with calcium 
oxide at 950°, but they combine rapidly with strontium and barium 
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oxides. Barium oxide is more hygroscopic than phosphorus pent. 
oxide and much more so than calcium oxide, and is, therefore, very 
difficult to free from a surface layer of the low-melting hydroxide. 
Molybdenum and tungsten trioxides react with calcium oxide, but 
these reactions are conditioned by the fusion of molybdenum 
trioxide and calcium tungstate, respectively. Barium oxide and 
calcium carbonate react to the extent of 90% in the presence of a 
trace of water because barium hydroxide is continuously re-formed 
by the dehydration of the calcium hydroxide produced. A moist 
mixture of manganese dioxide and potassium chlorate reacts at a 
temperature 12° lower than when carefully. dried. A. G. 


Osmium Tetroxide. II. Compounds of Osmium Tetr- 
oxide. IF. Krauss and D. WILKEN (Z. anorg. Chem., 1925, 145, 
151—167).—When osmium tetroxide vapour is condensed in a cooled 
receiver it collects as white needles which are readily soluble and 
reactive. When heated at 40° the needles are converted into a 
yellow, sparingly soluble, and non-reactive form, which may be re- 
converted into the white oxide by cooling in liquid air or by sub- 
limation. The white form melts at 39-5° and the yellow form at 
41°, and the former has the higher vapour pressure; the b. p. is 
134°. Both forms had the calculated osmium content and liberated 
the calculated weight of iodine from potassium iodide. The com- 
pounds of osmium tetroxide with alkali hydroxides described b 
Tschugaev (A., 1918, ii, 322) could not be obtained by his method, 
but by adding saturated solutions of the hydroxides to the solid 
white tetroxide the following compounds were obtained: OsO,,2CsOH, 
OsO,,2KOH; 0Os0,,2NH,OH; 0s0,,Ba(OH),; OsQ,,2CsF; 
OsO,,2RbF; only the potassium compound has the same composi- 
tion as Tschugaev’s preparation. These compounds form light 
red-brown or yellow crystals which, however, decompose when 
separated from the mother-liquor. Complete analysis was, there- 
fore, impossible, but, by washing rapidly with water and then dissolv- 
ing, solutions were obtained in which the ratio of osmium to alkali 
metal and to iodine liberated could be determined; the compounds 
were thus shown to contain octavalent osmium. Similar compounds 
were not formed with cyanides, thiocyanates, fluorides, or — 
bases. .G. 


Molecular Compounds of Halogen—Metal Acids and Acid 
Amides. R. Fricke and R. RuscHHavupt (Z. anorg. Chem., 
1925, 146, 141—148).—The yellow compounds, HAuCl,,2Ph-CO-NH, 
and H,PtCl,,2Ph-CO-NH,,2H,0, are prepared by the crystallisation 
of aqueous solutions of benzamide and chloroauric or chloroplatinic 
acids, respectively, in the presence of excess of hydrochloric acid. 
When heated, the compound HAuCl,,2Ph-CO-NH, gradually decom- 
poses even below 100° with the formation of metallic gold, whilst 


the compound H,PtCl,,2Ph-CO-NH,,2H,O begins to soften at 100° 
and is completely melted at 130—140°. The compound 
HAuCl,,2Me-CO-NH, is obtained in yellow needles by the crystallis- 
ation of a concentrated aqueous solution of chloroauric acid an 

acetamide. The solid must be separated quickly and no free 
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hydrochloric acid must be present or hydrolysis of the acetamide 
takes place. On heating, the compound decomposes liberating 
metallic gold. When concentrated aqueous solutions of acetamide 
and chloroplatinic acid are mixed and allowed to crystallise in a 
yacuum in the presence of phosphoric oxide, the yellow-brown com- 
pound, H,PtCl,,2Me-CO-NH,,2H,0, is deposited ; it begins to soften 
at 65° and melts completely at 83—84°. W. H.-R. 


Degree of Hydration of Calcium Oxalate. M. Auméras 
(Compt. rend., 1925, 181, 214—215).—Calcium oxalate precipitated 
from 0-1 N-oxalic acid and calcium chloride solutions in presence of 
hydrochloric acid (cf. A., 1924, i, 137) has the composition 
(aC,0,,H,O. 8. K. T. 

Preparation of Colloidal Gold Solution by the Mellanby- 

1-Davies Technique. R. L. HapENn (J. Lab. Clin. Med., 
1925, 10, 310—311).—To 1 c.c of 1% potassium oxalate solution in 
100 c.c. of boiling water is added, dropwise, a mixture of 1 c.c. of 
1% auric chloride solution and 1-3 c.c. of 1% potassium hydroxide 
solution. CHEMICAL ABSTRACTS. 


Preparation of Metal Tellurides from Hydrogen Telluride 
and Solutions of Salts. A. Bruxi (Monatsh., 1924, 45, 471— 
484)—A number of tellurides of the metals have been prepared by 
precipitation of solutions of salts with hydrogen telluride or, in 
certain cases, with sodium telluride solution. The compounds 
PdTe, Cu,Te, PbTe, BiTe, NiTe, CoTe, As,Te, are described in greater 
detail than hitherto; the following tellurides have been isolated 
for the first time: mercuric, auric, ferrous, stannous, stannic, 
antimonious, thallous, and platinic. Most of these compounds are 
unstable in air and tend to reduce solutions of substances such as 
mercuric or cupric salts. They are soluble in dilute acids with 
the exception of the lead, nickel, cobalt, gold, platinum, arsenic, 
and antimony tellurides. There is in all cases a progressive deepen- 
ing of colour from the sulphide to the selenide and the telluride. 

G. M. B. 


Crystal for Wave-length Measurements of Soft X-Rays. 
L. Pautine and A. BsérKeson (Proc. Nat. Acad. Sci., 1925, 114, 
445—447)—Hexagonal £-alumina possesses an unusually large 
grating-constant, rendering it very suitable for measurements of soft 
X-rays. For the line CuK,, the constant is 11-240 A. and for 
AgL,, 11-225 A. The difference is a real effect. The crystal gives 
strong reflection. R. A. M. 


Universal X-Ray Spectrograph. A. Miter (J. Sci. Instru- 
ments, 1925, .2, 312—318)—A compact X-ray spectrograph is 
described, which, by the use of interchangeable parts, permits the 
employment of the Bragg, Hull, Debye, Laue, and revolving crystal 


(Schiebold, Polanyi) methods of X-ray and crystal analysis. 
F. G. T. 


Potassium as a Mercury-vapour Trap. A. L. Hucues and 
F. E. PorxspextTEerR (Phil. Mag., 1925, [vi], 50, 423—439)—The 
eficiency of a bulb lined with metallic potassium as a mercury trap 
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in a vacuum system has been investigated. Using the first appear. 
ance of mercury lines in the helium spectrum as a criterion, it is 
found that a potassium-lined trap acts as an efficient barrier until the 
potassium has absorbed at least 150% of its own weight of mercury, 
A more complete investigation using an ionisation gauge shows 
that the potassium-lined bulb is at least as efficient as a liquid 
air-trap for mercury. Dry air can be passed over the surface of 
the potassium without affecting its trapping power. The method 
of making the trap is described in detail. A. B. M. 


Construction of Nernst Filaments. H. D. Grirrira (Phil. 
Mag., 1925, [vi], 50, 263—265).—A mixture of 80% of zirconium 
oxide, 10% of thorium oxide, 5% of calcium oxide, 5% of magnesium 
oxide, with a trace of boric acid is ground to a thick paste with 
glycerol or with sugar solution, and forced through a press as threads 
1-3 mm. in diameter. These are slowly heated until the sugar 
chars, and fired by passing through a carbon arc. The negative 
electrode is a loop of platinum wire, 0-1 mm. in diameter, attached 
by a layer of the above paste, which is allowed to dry in air. The 
positive seal is made by setting the end of the filament in a twist of 
several platinum wires, using a luting of equal parts of the oxides 
of yttrium, thorium, cerium, and zirconium. As a_ balancing 
resistance for such a filament 20 mm. long, two 60-watt, 220-volt 
lamps in parallel are satisfactory. The light from these filaments 
is somewhat yellower than that from commercial filaments. 

F. G. T. 


Filling Mercury Manometers. P. F. WEATHERILL (J. Amer. 
Chem. Soc., 1925, 47, 1947; cf. Swan, this vol., ii, 707).—A method 
of filling mercury manometers is described, mercury being distilled 
into the apparatus in a high vacuum. Clean mercury surfaces are 
easily obtained. J.8.C. 


Simple Differential Air Thermometer for Use at Low 
Temperatures. W. A. Novres (J. Amer. Chem. Soc., 1925, 
47, 1942—1944).—A simple air thermometer for the approximate 
determination of temperatures between the b. p. of liquid air 
and 0° is described. Standard temperatures for calibration are 
those of melting ice, carbon dioxide snow, and alcohol (—78-5° at 
760 mm. with a change of 0-1° for 10 mm.) and of fresh liquid 
air (—191-62°). J.8.C. 


Laboratory Ozoniser Yielding High Concentrations of 
Ozone. L. 1. Smrra (J. Amer. Chem. Soc., 1925, 47, 1844—1850). 
—An ozoniser for general laboratory use is described. The apparatus 
is capable of producing concentrations of ozone in ozonised oxygen 
of 15%, or of making 4 g. of ozone per hour. J.8.C. 


Rotating Dialyser. A. Astruc and E. Canats (J. Pharm. 
Chim., 1925, [viii], 2, 14—17).—A dialyser is arranged so that it 
may be mechanically rotated in a vessel containing water, whilst at 
the same time a stirrer rotates in the opposite direction inside the 
dialyser. It is shown that the speed of dialysis is increased. The 
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nce of gum arabic or gum tragacanth in solution, which usually 
greatly hinders the dialysis of salts, has little or no effect when 
the dialyser is rotated. B.F. 


Simple Laboratory Apparatus for Electrodialysis. W. 
Fucus and E. Honsie (Ber., 1925, 58, [B], 1323—1324).—A small 
glass cylinder is covered at the bottom with a parchment membrane 
and provided at the side with a small opening which serves for the 
introduction of the solution or a stirrer. It is fixed by pieces of cork 
into a Biichner funnel through which water or other liquid can be 
continuously circulated. The electrodes are placed between the 
funnel and the cylinder. H. W. 


Simple Apparatus for Extracting Liquids with a Specific- 
ally Heavier Solvent. H. Scumatrvuss and H. WERNER (J. pr. 
Chem., 1925, [ii], 110, 37—39).—The solvent (e.g., chloroform) 
is distilled from a flask, A, fitted with a branched delivery tube. 
The vapour passes through one branch to the condenser, and after 
condensation streams down a wide connecting tube (into which the 
two branches are sealed) into a flask, B, containing the liquid to be 
extracted. The second branch bends downward inside the wide 
tube nearly to the bottom of flask B, and serves to return the extract 
continuously to the flask A. Flask B may or may not be heated. 

C. H. 


Apparatus for Preparing Vapour—Air Mixtures of Constant 
Composition. W. P. YanT and F. E. Frey (Ind. Eng. Chem., 
1925, 17, 692—694).—The liquid to be volatilised is fed into a 
measured air stream by means of a constant drop of water into one 
am of a U-tube containing mercury in the bend, over which, in 
the other arm, is the reservoir of liquid to be volatilised. This is 
forced up to the volatiliser by the pressure of the mercury, itself 
caused to rise by the constantly and evenly increasing head of 
water over it. The air, which is kept at constant pressure, passes 
into a flow-meter and out at a rate of 3 litres per minute, giving 
about 9 air changes an hour in a 20-litre bell jar. The calibration 
ofthe apparatus is described. D.G.H. 


Distilling Flask for Corrosive Liquids. F. E. Brown (Ind. 
Eng. Chem., 1925, 17, 706; cf. this vol., ii, 589).—An ordinary dis- 
tilling flask is adapted by first sealing on to its neck a tube through 
vhich the thermometer will pass, and to that another wider tube. 
The thermometer is kept in place by a small glass tube, too small 
toallow the ring of the thermometer to pass, which rests on the join 
if the two sealed-on tubes, and is so arranged that liquid can drain 


past it. D. G. H. 
Laboratory Apparatus. H. and V. (J. pr. 

Chem., 1925, [ii], 110, 279—282).—A description of simple devices 

br sublimation and distillation. M. J. 


Electrodes for the Measurement of Small Bioelectric 
Potentials. E. J. Lunp (Proc. Soc. Exp. Biol. Med., 1923, 21, 
128—129).—The electrode was made up with a 3% pure lead 
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amalgam and 0-05—0-01 mol. of lead chloride. The copper leads 
were dipped into copper amalgam in place of mercury. The drift 
in potential at constant temperature was slow, and small enough 
to permit measurements of 1-0—0-05 mv. with an error of about 
0-01 mv. CHEMICAL ABSTRACTS. 


Mineralogical Chemistry. 


Presence of the Compound K,Mn,(SO,), among the 
Products of Activity on Vesuvius. F. ZamMBONINI and G. 
CaROBBI (Gazzetta, 1925, 55, 414 416).—Minute, faint rose-coloured 
tetrahedra, intimately mixed with thenardite and alite, have been 
found by microscopical examination of stalactites in the lava cupola 
formed in 1922. Their chemical and optical properties identify 
them with the compound K,Mn,(SQ,)3, previously synthesised by 
Carobbi and Caglioti (A., 1924, ii, 685), and the name mangano. 
langbeinite is proposed for them. F. G. T. 


Analytical Chemistry. 


Apparatus for Direct Reading of Conductivity (and Salt 
Content) of a Salt Solution. TéptT (Chem.-Zitg., 1925, 49, 
656—657).—An ordinary Wheatstone bridge apparatus is used with 
a fixed resistance, and the graduations are made to read directly 
in terms of conductivity or concentration of salts. G. M. B. 


Use of the Cornec-Cottet Pipette in the Measurement of 
Small Volumes in Micro Analysis. M. Nictovx (Bull. Soc. 
Chim. biol., 1925, 7, 750—752).—The pipette is a capillary tube 
containing a small bulb and is fused on to a tube of wider bore, 
the liquid rising to the point where the capillary tube ends. Excel- 
lent agreement has been obtained in figures for the density of 
blood (1-060) with pipettes containing 0-1022—0-1246 g. of water 
and for urinary nitrogen by the micro-Kjeldahl a s¢ 


Burette for Gas Analysis in Electrochemical Processes. 
W. Jortnov (Chem.-Ztg., 1925, 49, 657).—The gas burette previously 
described (A., 1920, ii, 221) is simplified by substituting for the 
glass tap a pinch-cock on a piece of wide rubber tubing cut off 
below at an angle. G. M. B. 


Apparatus for Ferrous Oxide Determinations. F. MEYER 
(Chem.-Ztg., 1925, 49, 622)—The apparatus, which replaces the 
Bunsen valve, consists of a narrow glass tube with a glass valve 
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at the top and having a side siphon tube, the latter dipping into 
a reservoir containing sodium hydrogen carbonate solution. When 
the solution flask cools, the valve closes, and the solution siphons 
over into the acid solution. The carbon dioxide evolved tem- 
rarily checks the siphon action, which continues intermittently 
until the flask is cold. W. M. C. 


Modification of Duboscq-—Pellin Colorimeter for Biocolori- 
metric Work. H. Wu (Proc. Soc. Exp. Biol. Med., 1923, 21, 
111—114).—An extra cup, movable stage, and vernier are added 
to one side of the colorimeter; with phenol-red as indicator, the 
apparatus is specially suitable for py determinations. 

CHEMICAL ABSTRACTS. 


Recommended Specifications for Analytical Reagent 
Chemicals. W. D. Coxurns, H. V. Farr, J. Rosrn, G. C. SPENCER, 
and E. Wicuers (Ind. Eng. Chem., 1925, 17, 756—760).—Recom- 
mended specifications are given for hydrochloric, nitric, oxalic, 
and sulphuric acids, ammonium hydroxide, oxalate, and thiocyanate, 
barium chloride, iodine, potassium dichromate and hydroxide, silver 


nitrate, sodium hydroxide and oxalate. [Cf. B., 1925, 695.] = 
D. G. H. 


losion Method for Peroxide Fusions. W. F. MUEHLBERG 
(Ind. Eng. Chem., 1925, 17, 690—691).—The finely-divided material 
is well mixed with sugar carbon and sodium peroxide, and ignited 
in a nickel crucible. The fused mass readily separates from the 
crucible, and the acidified solution is clear. It is necessary to use 
rather larger quantities of peroxide by this method, with a corre- 
sponding increase in the volume of solution, and a certain amount 
of unfused residue is left, which may frequently be disregarded, or 
its weight subtracted, although it may be necessary to re-fuse it. 
Results appear to be as accurate as those obtained by peroxide 
fusion over a free flame or with alkali carbonate in platinum. 
(Cf. B., 1925, 674.] D. G. H. 


Potentiometric Hydrogen-ion Measurements with Non-gas 
Electrodes. H. C. Parker (Ind. Eng. Chem., 1925, 17, 737— 
740)—A large number of metals and combinations of oxides and 
metals have been tested by various means for suitability in measur- 
ing hydrogen-ion concentrations. Amongst the most promising 
are tungsten-manganese sesquioxide and platinum—manganese 
sesquioxide electrodes. [Cf. B., 1925, 696.] D. G. H. 


Volumetric Determination of the Reaction of a Medium at 
True Neutrality. G. CHasot (Bull. Soc. chim. Belg., 1925, 34, 
202—-211).—A mixture of equal proportions of 1% alcoholic solu- 
tions of neutral-red and phenol-red which independently show 
colour changes from red at pg 6-8 to yellow at pg 8-0 and from 
yellow at px 6-8 to red at pq 8-4, respectively, forms an indicator 
which shows a sharp colour change at the point of real neutrality 
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(Ya 7-07) and is efficient for the titration of very weak acids and 
bases. If the ordinary method of titration be employed, 1—2 
drops of each indicator for each 10 c.c. of liquid are employed, 
but better results are obtained by using the comparative method 
of Walpole (cf. A., 1910, ii, 541; 1915, ii, 61), a solution made by 
adding 50 c.c. of a 0-2N-solution of potassium dihydrogen phos- 
phate to 31-51 c.c. of a 0-2N-solution of sodium hydroxide and 
diluting to 200 c.c. (pa 7-07) being used as the standard. In the 
latter case 0-25 c.c. of each indicator solution is added to each 
10 c.c. of the liquid. The indicator is very sensitive to carbon 
dioxide, which may be eliminated by any of the usual methods. 
Full details of technique and examples are given, the results being 
very satisfactory. J. W. B. 


Determination of Chloride in Animal Tissue. R. VLADEscv. 
—(See i, 1113.) 


Sodium Arsenite as Reagent for Loosely Combined 
Reactive Oxygen, Sulphur, and Nitrogen. A. Gurmann.— 
(See i, 1059.) 


Micro Determination of Nitrogen. A. R. Rose (J. Biol. 
Chem., 1925, 64, 253—256)—The preliminary digestion with 
sulphuric acid in the micro-Kjeldahl method is hastened by the 
addition of perchloric acid and hydrogen peroxide; after oxidation 
is complete the solution is diluted and the nitrogen determined 
directly by means of Nessler’s reagent. C. R. H. 


Micro Determination of Ammonia in Urine. A. Yovano- 
vitcH.—(See i, 1114.) 


Colour Reaction for Nitrites. A. Noveiit1 (Anal. Asoc. 
Quim. Argentina, 1925, 13, 13—22).—The reagent is prepared 
by dissolving 5 g. of resorcinol in distilled water; 5 drops of 26% 
ferric chloride solution are added. On warming, the violet color- 
ation gradually disappears and the solution becomes yellow. The 
solution is boiled for a few minutes and allowed to cool. A few 
drops of the reagent added to a few c.c. of a solution containing 
nitrites in the presence of acetic acid give an intense green color- 
ation. It is possible to detect 0-001 g. of nitrite in 10 c.c. of 
water by this reagent. The reaction is indefinite in the presence 
of vanadates. G. W. R. 


Determination of Small Quantities of Phosphorus in 
Proteins. M. SoreNsEN (Compt. rend. Trav. Lab. Carlsberg, 
1925, 15, No. 10, 1—6).—After evaporation, the protein solution 
is digested with a mixture of sulphuric and nitric acids. It is 
then diluted and precipitated in the boiling water-bath with 
ammonium molybdate in presence of ammonium nitrate. After 
remaining over-night, the precipitate is collected, washed, and 
dissolved in ammonia. Standard sodium hydroxide is added and 
ammonia boiled off. Excess of standard sulphuric acid is added, 
carbon dioxide boiled off, and the excess of acid titrated with 
standard sodium hydroxide. A control experiment is carried out 
to allow for traces of impurity in the reagents. C. P.S. 
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Determination of Arsenic in Organic Compounds. G. NEw- 
pery (J. Chem. Soc., 1925, 127, 1751—1752).—The following method 
gives results correct to0-2%. The substance is boiled with aqueous 
ammonium persulphate solution until colourless, oxalic acid is added, 
and the mixture heated for 2 mins. after carbon dioxide evolution 
appears tostop. 2N-Sulphuric acid and potassium iodide are added, 
and the whole is vigorously boiled until the solution is of a pale 
straw colour, which is discharged by the cautious addition of 
0-05N-sodium thiosulphate. The mixture is at once diluted, 
sodium hydrogen carbonate added in excess, the mixture is warmed 
at 35—40°, and titrated with iodine solution. W. H.-R. 


Determination of Small Amounts of Boron in Tungsten. 
D. H. Bropuy (J. Amer. Chem. Soc., 1925, 47, 1856—1861).— 
0-5 G. of alloy is fused with 0-7 g. of sodium nitrate and 2-5— 
3:5 g. of sodium chloride in a platinum crucible. The cooled mass 
is dissolved in 30 c.c. of water in a porcelain, silica, or platinum 
dish and boiled with 2 g. of barium hydroxide. To the filtered 
solution a little potassium iodide is added to reduce any nitrites 
formed during the fusion, and one drop of methyl-orange. Sufficient 
1: 1-hydrochloric acid is added to make it distinctly acid. After 
a few minutes free iodine is removed by thiosulphate, and nitrogen 
oxides are removed by bubbling in air free from carbon dioxide. 
The solution is neutralised by barium hydroxide free from carbon- 
ate and the pink colour just restored with hydrochloric acid. The 
solution is now filtered, the pink colour just discharged with barium 
hydroxide, and the solution titrated with barium hydroxide solution 
in presence of phenolphthalein and glycerol, a blank experiment 
being also performed. The alloys may alternatively be fused with 
sodium peroxide and hydroxide. The nitrite difficulty is elimin- 
ated, but the manipulations are by no means as easy. J.S.C. 


Volumetric Determination of Carbon and Hydrogen in 
Elementary Organic Analysis. J. LinpNER (Z. anal. Chem., 
1925, 66, 305—370).—The substance is heated in the usual way 
in a current of pure air or oxygen and the gases are passed through 
a heated tube containing copper gauze, copper oxide coated with 
lead chromate, and silver gauze in succession; they are then led 
through a U-tube packed with lead peroxide and heated gently 
in an air-bath which finally removes any impurities, leaving only 
water vapour and carbon dioxide. The former is made to react 
with heated ‘“‘ naphthyloxychlorophosphine,”’ C,,H,-POCI,, whereby 
hydrogen chloride equivalent to the hydrogen in the substance 
being analysed is evolved. The gases are then passed through a 
special absorption tube containing only 1—2 c.c. of water, which 
retains completely the hydrogen chloride, into an absorption 
apparatus containing a measured amount of standard barium 
hydroxide solution to absorb the carbon dioxide. Titration of the 
hydrochloric acid with standard alkali gives the hydrogen content 
and titration of the excess of barium hydroxide with standard 
acid and phenolphthalein gives the carbon content of the sub- 
stance. The original paper contains a detailed description of the 
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absorption apparatus and of the methods of preparing the reagents 
and of carrying out an analysis. The results are — as good 
as those obtained gravimetrically. .R. P. 


Modification of Laulanié's Apparatus for the Determination 
of Carbon Dioxide and Oxygen in Air. L. PLANTEFoL (Bull. 
Soc. Chim. biol., 1925, 7, 638—651).—Modifications have been 
made (chiefly in the central tap) to overcome the objections 
previously described (ibid., 590—605). H. J.C. 


Application of Electrical Conductivity to Quantitative 
Analysis in Biochemical Practice. I. Titration of Certain 
Salts with Sodium Hydroxide. DEmsaNnovsx1.— 
(See i, 1113.) 


Preparation and Analysis of Constant Mixtures of Air and 
Carbon Dioxide. J. JoHNnsTON and A. C. WaLKER.—(See ii, 851.) 


Modification of the Kramer—Tisdall Method for the Deter- 
mination of Sodium in Blood. R. L. Hapen.—(See i, 1112.) 


Perchloric Acid as an Analytical Reagent. J. H. Yor 
(Ann. Chim. Analyt., 1925, [ii], 7, 193—197).—For the determin- 
ation of potassium, the aqueous solution is acidified strongly with 
hydrochloric acid, sulphates are removed by barium chloride 
solution (cf. Davis, T., 1915, 107, 1679), and ammonium salts are 
removed in the usual manner. After conversion into perchlorates, 
sodium perchlorate is separated by agitation with 97% ethyl 


alcohol coritaining 0-2% of perchloric acid and the potassium 
perchlorate finally washed on the Gooch crucible with 97% ethyl 
alcohol (cf. Thin and Cumming, T., 1915, 107, 365; Baxter and 
Kobayashi, A., 1920, ii, 388). The crucible is dried at 130° for 
45 mins. Errors do not exceed 03%. Methods for the determin- 
ation of silica in felspar, limestone, and cement are discussed; 
that of Willard and Cake (A., 1921, ii, 60) is accurate. Mears and 
Hussey’s modification (A., 1922, ii, 159) of the Kjeldahl method 
for the determination of nitrogen is also accurate. W. M. C. 


Determination of Small Quantities of Magnesium in 
Copper-Zinc Alloys. ScHitRmann and Scuos (Chem.-Ztg., 1925, 
49, 625—626).—The alloy is dissolved in nitric acid, the solution 
evaporated with sulphuric acid, and the copper removed by electro- 
lysis. The electrolyte is then evaporated again until the sulphuric 
acid is expelled; the residue is dissolved in water and the solution 
poured into a cold solution of sodium hydroxide. The precipitate 
is collected, dissolved in the minimum of hydrochloric acid, and 
the precipitation with sodium hydroxide repeated. The last traces 
of zinc are removed by hydrogen sulphide from the formic acid 
solution of the second precipitate and the magnesium is precipit- 
ated as magnesium ammonium phosphate. Alternatively, the 
formic acid solution is evaporated to dryness with a few drops 
of hydrochloric acid and the magnesium determined colorimetric- 
ally with 1 : 2: 5: 8-tetrahydroxyanthraquinone. [Cf. Hahn, Wolf, 
and Jager, A., 1924, ii, 784, and B., 1925, 724.] A. R. P. 


ANALYTICAL CHEMISTRY. ii. 903 


Co-precipitation of Magnesium Hydroxide with Aluminium 
Hydroxide in Ammoniacal Solution. ParisELLE and LAUDE 
(Compt. rend., 1925, 181, 116—117).—The precipitation, by four 
times the necessary amount of ammonia, of the above hydroxides 
from a 0-005M-solution of the mixed sulphates has been investig- 
ated, in the presence of varying amounts of ammonium chloride. 
An excess of the latter is necessary for complete precipitation of 
aluminium hydroxide alone. The presence of less than an equi- 
molar amount of ammonium chloride is sufficient to prevent the 
precipitation of magnesium hydroxide alone. In the absence of 
ammonium chloride, a mixture of the sulphates of magnesium and 
aluminium is completely precipitated. 

Complete co-precipitation is obtained so long as the ammonium 
chloride is present in amounts not greater than 8 mols. per mol. 
of each of the sulphates. The co-precipitation diminishes when 
this value is exceeded, and practically ceases when 100 mols. of 
ammonium chloride are present per 2 mols. of mixed salts. The 
co-precipitation may be due to the formation of an insoluble 
magnesium aluminate. F. G. T. 


Determination of Lead. C. E. Ricnarps (Analyst, 1925, 50, 
398—399).—The lead is precipitated from faintly acid solution 
by means of sulphur dioxide, with which the liquid must be satur- 
ated. The precipitate is rinsed into 0-1N-iodine solution and 
completely dissolved in concentrated hydrochloric acid, the excess 
of iodine being titrated with thiosulphate solution. D. G. H. 


Determination of Lead in Minute Quantity. W. W. Scott 
(Chem. News, 1925, 131, 17—20).—To determine minute quantities 
of lead in baking powder, food, etc., the lead in the material under 
investigation is generally converted into sulphate, extracted by 
means of ammonium acetate, converted into sulphide, and the latter 
determined colorimetrically by comparison with standard solu- 
tions. To determine lead in water, aluminium sulphate and 
sulphuric acid are added, and then ammonia; the lead is occluded 
in the precipitated aluminium hydroxide, and may be determined 
as above. ([Cf. B., 1925, 654.] B. F. 


Inexpensive Method for Determining Lead. W. W. Scott 
(Ind. Eng. Chem., 1925, 17, 678).—The sample is prepared as for 
the chromate—iodide method and the liberated chromic acid titrated 
directly by adding excess of ferrous sulphate solution in the presence 
of diphenylamine, and determining the excess with potassium 
dichromate or permanganate solution until the green colour is 
changed‘ to blue. If lead is precipitated the end point will be 
navy-blue and in the presence of excess of hydrochloric acid, dark 
green. D. G. H. 


Gravimetric Determination of Copper and its Separation 
from Cadmium and Zinc. A. JiteK and J. Luxas (Chem. Listy, 
1925, 19, 275—-277).—-Copper (especially in small quantities) may 
be determined in the presence of cadmium and zinc by adding to 
the warm, neutral solution of the cupric salt four times its volume 


ents 

‘ion 

een 

ons 

Ye | 

ive | 

ain 

— 

nd 

OE 

in- 

ith 

de 

re 

eS, | 

| 

im. 

yl 

nd 

or 

n- 

i; 

1d 

5, 

n 

ic 


ii. 904 ABSTRACTS OF CHEMICAL PAPERS. 


of a 1-4% alcoholic solution of ethyl acetonedioxalate, when there 
is precipitated only the brown-yellow substance C,,H,.0,Cu. This 
precipitate may be weighed as such, or converted into cupric oxide 
by calcination. B. F. 


Volumetric Determination of Copper with Potassium 
Iodide. M. Herscuxovirscx (Z. anorg. Chem., 1925, 146, 132— 
140).—In the reaction between cupric sulphate and potassium 
iodide, cupric iodide is first produced according to the reversible 
reaction CuSO,+2KI—=Cul,+K,80,. If free iodine is present 
copper polyiodides are also formed, but both these and normal 
cupric iodide react with excess of potassium iodide to form cuprous 
iodide and potassium polyiodides. To obtain accurate results by 
titration with thiosulphate, 3 g. of potassium iodide should be 
taken for each 100 c.c. of solution, which should not contain more 
than 0-5% of copper. Low results are obtained, especially in 
dilute solutions, if sufficient potassium iodide is not present, owing 
to some of the cupric iodide remaining unchanged. W. H.-R. 


Potentiometric Standardisation of Potassium Perman- 
ganate Solution with Sodium Oxalate. C. DEL FREsNo (Anal. 
Fis. Quim., 1925, 23, 231—241; cf. this vol., ii, 602)—When 
potassium permanganate solution is gradually added to an acid 
solution of sodium oxalate at 70°, the difference of potential between 
a platinum electrode immersed in the solution and a normal calomel 
electrode changes gradually until the oxidation of the oxalate 
approaches completion, when there is a very rapid increase. The 
critical potential corresponding with the completion of the reaction 
is +0-74 volt. This rapid increase in potential may be used as the 
basis for potentiometric standardisation of permanganate _— 

G. W. R. 


Colorimetric Determination of Cobalt in the Presence of 
Nickel. B. S. Evans (Analyst, 1925, 50, 389—393).—Cobalt 
may be determined by matching the intense rose-pink colour 
produced on treating the solution with ammonium chloride solu- 
tion and excess of ammonia, and adding a small quantity of sodium 
peroxide, with that from a standard solution of cobalt ammonium 
sulphate. In the presence of nickel, the blue colour given with 
excess of ammonia may be stabilised by keeping the proportion of 
ammonia low and adding sodium citrate, and the determination 
is then carried out using two pairs of tubes, one above the other, 
in a Walpole colorimeter. Details are also given for the application 
of the method to steel analysis. D. G. H. 


Use of Liquid Amalgams in Volumetric Analysis. II. 
Determination of Tungsten etc. by Means of Lead and Bismuth 
Amalgams. K. Someya (Z. anorg. Chem., 1925, 145, 168—180). 
—Liquid lead amalgam reduces ferric and urany] salts to ferrous and 
uranous salts, respectively, and molybdic, titanic, and tungstic acids 
are reduced to the tervalent state; by titrating the reduced solu- 
tions with potassium permanganate the metals may be determined. 
The reduction is usually carried out in an atmosphere of carbon 
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dioxide, and the solution is made sufficiently acid with hydro- 
chloric acid to prevent the precipitation of lead chloride; to acceler- 
ate reduction, the solution is generally warmed at 50°. When iron 
is to be determined, less acid must be used or the end-point is not 
sharp; the precipitated lead chloride does not interfere. Tungstic 
acid is also reduced to the tervalent state by cadmium and zinc 
amalgams, but the reactions are inconveniently vigorous; bismuth 
amalgam at 60—70° reduces only to the quinquevalent state. 
The liquid lead amalgam can be kept indefinitely without deterior- 
ating and reacts only very slowly with dilute sulphuric or hydro- 
chloric acid. A. G. 


Volumetric Determination of Small Quantities of Ethyl 
Alcohol. W. JEROME and F. Pepin (Can. Chem. Met., 1925, 9, 
65—66).—A modification of Nicloux’s method for application to 
blood, urine, etc. The material is distilled with steam in the presence 
of picric acid, aliquot portions of the distillate being tested by heat- 
ing with dilute potassium dichromate solution in quantity sufficient 
to yield a yellowish-green colour, and the results compared with 
those given by dilute aqueous alcohol of known concentration. 

CHEMICAL ABSTRACTS. 


Detection of Benzyl Alcohol as Benzyl Oxalate. A. S. 
Prau (Perf. Essent. Oil. Rec., 1925, 16, 190—191).—Benzyl] alcohol 
is readily converted into benzyl oxalate by warming with ethyl 
oxalate and anhydrous potassium carbonate. By this means, 
benzyl alcohol may be detected in mixtures of 25—30°% of it with 
hydrocarbons, alcohols, aldehydes, ketones, etc., unless the mixture 
contains other primary alcohols, when 50° of it must be present to 
respond to the test. ([Cf. B., 1925, 612.] B. F. 


Micro Determination of Methoxyl. J. C. Smrx (J. Chem. 
Soc., 1925, 127, 912).—Low results are obtained with a silver nitrate 
solution of the concentration recommended in the English translation 
of Pregl’s “‘ Die Quantitative Organische Mikroanalyse ” (20 g. in 
200 g. of 95% alcohol). The concentration given in the German 
edition (20 g. in 500 g. of 95% alcohol) gives trustworthy results. 

M. J. 


Detection of Plant Phenols by the Use of Nitrites or Nitric 
Acid. A. H. Warre.—(See i, 1122.) 


Reactions of Picric Acid and of Cignolin [1 : 8-Dihydroxy- 
anthranol]. P. Torti (Boll. Chim. Farm., 1925, 64, 259).—Colour 
reactions for each of these compounds are given. 


Modifications of the Ferric Citrate Precipitation Test for 
Tannins. A. H. Ware (Analyst, 1925, 50, 335—336; cf. A., 
1924, ii, 789).—The preliminary addition of boiling sodium sulphite 
solution to the extractive prevents excessive precipitation of de- 
hydrated or oxidised tannin in the form of phlobaphen. A final 
violet precipitate indicates tannin, but a brownish-black precipitate 
may be due to phloroglucinol—pyrocatechol flavones or flavonols, or 
certain phlobatannins. Tannins and phlobaphens are precipitated 
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if, after boiling with the iron and ammonium citrate solution and 
filtering, a second boiling with ammonium chloride is carried out. 
A further addition of ammonium hydroxide solution (in the absence 
of tannin) will often indicate the presence of anthoxanthins by 
formation of a deep brown precipitate. D. G. H. 


Determination of Reducing Sugars. L. Pick (Z. Zuckerind. 
Czechoslov., 1925, 49, 211—216, 219—225, 235—241, 243—250).— 
During the reduction of Fehling’s solution in the determination 
of reducing sugars, an error arises from the irregular boiling of 
the alkaline liquid, differences corresponding with 10 mg. of copper 
being observed. Superheating may be obviated almost entirely 
by the addition to the mixture of Fehling’s solution and assay 
liquid of an inert powder to promote regular ebullition, wood 
charcoal in the gravimetric and tale in the volumetric method 
being recommended. In gravimetric processes, appreciable errors 
may be caused by the use of Fehling’s solution containing insoluble 
matter, and also (when dealing with impure products) by the 
cuprous oxide being formed in colloidal solution, so as to pass the 
filter, although this latter error would appear generally to be a 
small one. o. &. 


Iodometric Determination of Reducing Sugars. L. Pick 
(Z. Zuckerind. Czechoslov., 1925, 49, 251—255, 259—263).—A 
modification of Shaffer and Hartmann’s iodometric method (A., 
1921, ii, 417) is proposed, Fehling’s solution diluted fourfold being 
used, and a small quantity of tale added to promote regular ebulli- 
tion during reduction (cf. preceding abstract). This method gives 
more accurate results than the permanganate process when organic 
matter is present in the precipitated cuprous oxide. aes 


Induced Crystallisation in Micro-chemistry. G. Drnicis 
(Mikrochem., 1925, 3, 33—37).—0-1—0-2 Mg. of a sugar or poly- 
hydric alcohol to be identified is dissolved in 1 drop of water on a 
slide, the solvent evaporated by gentle heating, and the glassy 
residue caused to crystallise throughout by scratching with a glass 
point, preferably bearing one or two tiny crystals of the substance 
believed to be that under examination. The mass is treated with 
1 drop of a mixture of acetone and acetic acid, the solvent allowed 
to evaporate, and the residue again treated in the same way. Clear, 
well-formed crystals suitable for microscopical examination and 
optical measurement are thus obtained. 8. I. L. 


Effect of Sodium Carbonate Concentration in the Deter- 
mination of Sugar by Benedict’s Method. A.J. Quicx.—(Seei, 
1115.) 


Chemical Analysis of Cotton. II. Determination of Cop- 
per Number. D. A. and A. (J. Text. Inst., 
1924, 15, vt, 27—38).—The authors have examined the various 
methods in use for the determination of copper numbers, and show 
that Schwalbe’s procedure and its modifications, the best of which 
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is that due to Knecht and Thompson (A., 1920, ii, 712), all 
fail to fulfil the ideal conditions. These are considered to be: (1)a 
“blank ” as near zero as possible, (2) a very small figure for pure 
cellulose, (3) high values for slightly modified celluloses, (4) results 
readily reproducible, and (5) simple technique. The fault in the 
above methods lies in the use of Fehling’s solution, owing to the 
absorption of copper by the cellulose, the instability of the reagent, 
and especially to its alteration by auto-reduction. Of other methods 
described in the literature, the most satisfactory is Braidy’s (Rev. 
gén. Mat. Col., 1921, 25, 35). The solution of copper sulphate is 
made alkaline with a mixture of sodium carbonate and sodium 
hydrogen carbonate, and the cuprous oxide formed is determined 
by the reduction of acidified ferric alum and subsequent titration 
with permanganate. A critical examination of the method is 
reported and a procedure is described which meets the above 
requirements. Pure cotton cellulose gives very low and constant 
figures and the effects of slight attacks by acids or oxidising agents 
are revealed by significantly high values. Results obtained with 
several raw cottons and bleached cloths are described. J. C. W. 


Determination of Pentosans in Wood. W. GizERIScH.— 
(See i, 1122.) 

Determination of Acetaldehyde in the Determination of 
Lactic Acid. P. Leone and G. B. Tarurt (Annali Chim. Appl., 
1925, 15, 206—208).—This method, which avoids the use of com- 
plicated apparatus or of standard solutions liable to deterioration 
and is applicable to the determination of quite small amounts of 
lactic acid, is based on the quantitative formation of the oxime 
when the distillate from a mixture of lactic acid and 50% sulphuric 
acid is passed into free hydroxylamine. G. L. R 


Identification of the Alkyl Derivatives of Barbituric Acid. 
A. Zamparo (Boll. Chim. Farm., 1925, 64, 257—258).—Various 
reactions are given for distinguishing the different alkyl derivatives 
of barbituric acid used as hypnotics. ([Cf. B., 1925, 651.] — 


Determination of Benzoquinone by Means of Thiosulphate. 
J. Rzymxovski (Z. Elektrochem., 1925, 31, 371—372)—When 
thiosulphate is added to benzoquinone in acid solution, reaction 
takes place in three stages and finally the quinone is reduced 
quantitatively to quinol and quinol derivatives, whilst the thio- 
sulphate is oxidised to compounds of the general formula R(S,0,H). 
Titration may be carried out by colour-indication or Te 

W. A.C. 


Separation of Aliphatic Amines from Ammonia. P. 
LeonE (Gazzetta, 1925, 55, 246—252).—The presence of ammonia 
or ammonium salt in the solution of an amine salt may be detected 
by addition of excess of an aqueous alcoholic solution of sodium 
cobaltinitrite and sodium nitrite, this giving a turbidity or precipitate 
with the ammonia. If the volatile alkali is determined both before 
and after precipitation in this way, the difference between the two 
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results represents the amine present. A solution of an amine salt 
may be freed from ammonia by neutralising with acetic acid, treating 
with sodium cobaltinitrite and nitrite, filtering, adding sodium 
hydroxide, and distilling. [Cf. B., 1925, 612.] 


Determination of Urea in Dog’s Blood. (Mitez.) E. Varrr. 
JEANU.—(See i, 1113.) 


Determination of Urea and Sugar in Blood. B. Grusxin.— 
(See i, 1113.) 


Determination of Urea in Blood and Urine. T. Appis.— 
(See i, 1113.) 


Use of Acetylene for the Determination of Hemoglobin. 
H. R. Mitter.—(See i, 1112.) 


Iodometric Determination of Methylene-blue. T. Sasa. 
LITSCHKA and W. ERDMANN (Chem.-Ztg., 1925, 49, 561).—Excess of 
iodine—potassium iodide solution precipitates a dark-brown solid ap- 
proximating to a tetraiodomethylene-blue ; the excess is titrated with 
thiosulphate without addition of starch. When the excess of iodine 
has been removed from the solution, further thiosulphate reacts with 
the precipitate, liberating methylene-blue, so that the end-point is 
easily seen. 8.1 L. 


Proline and Tryptophan as Factors Influencing the 
Accuracy of Van Slyke's Method for the Determination of 
Nitrogen Distribution in Proteins. R.A. GortNER and W. M. 
Sanpstrom (J. Amer. Chem. Soc., 1925, 47, 1663—1671).—Van 
Slyke’s method for the determination of the distribution of nitrogen 
in proteins (A., 1911, ii, 944) yields accurate results in the absence 
of tryptophan and of proline if the amino-acids are not boiled pre- 
viously to analysis. Boiling for 24 hrs. with 20% hydrochloric acid 
prior to analysis leads to a loss in amino nitrogen of the bases and a 
gain in the ammonia nitrogen, only 64:5% of the cystine nitrogen 
being precipitated by phosphotungstic acid. Addition of tryptophan 
to a similar mixture of 14 amino-acids (containing no proline) leads 
to appreciable errors in the basic fraction, and in the amino nitrogen 
and the total nitrogen of the filtrate from the bases, the errors in the 
basic nitrogen chiefly affecting the arginine fraction. Analysis of 
the boiled mixture when tryptophan is present shows high results for 
histidine and low results for cystine (37-9% unprecipitated), and 
further errors in the ammonia fractions and in the filtrate from the 
bases. The addition of proline (in the absence of tryptophan) pro- 
duces errors in the analysis of the unboiled mixture, both in the basic 
fraction and in the fractions in the filtrates from the bases. Part 
of the proline appears to be precipitated by phosphotungstic acid 
with the diamino-acids and distributed between the arginine and 
histidine fractions. Owing to its entire lack of amino nitrogen, the 
calculations of Van Slyke’s method cause the lysine fraction to show 
aloss. Analysis of the mixture after 24 hrs.’ acid boiling shows that 
proline produces high results in the basic nitrogen fractions and a 
corresponding decrease in the filtrate fractions. Ammonia nitr 


ogen 
is high and only 73-3% of the cystine is precipitated. R. B. 


A 
li 
te 
te 


Ri 
vo 
sel 
th 
R 
19 
ti 
lir 
hy 


salt 


ti 


ii. 909 


General, Physical, and Inorganie Chemistry. 


Structure in the Secondary Hydrogen Spectrum. O. W. 
RIcHARDSON (Proc. Roy. Soc., 1925, A, 108, 553—561; cf. this 
vol., ii, 469).—Thirty-seven more lines have been arranged in 
series. Attention is directed to the numerical relations with 
especial reference to the principle of combination. The causes of 
the combinations found are discussed. L. F. G. 


Structure in the Secondary Hydrogen Spectrum. O W. 
RicHARDSON (Proc. Roy. Soc., 1925, A, 109, 35—56; cf. A., ii, 
1924, 217, also preceding abstract).—A continuation of the reduc- 
tion of this spectrum into groups of related lines, starting from the 
lines which are selectively weakened in electron discharges in 
hydrogen at low pressures. 


Wave-lengths of Additional Lines in the Many-lined 
Spectrum of Hydrogen. T. Tanaka (Proc. Roy. Soc., 1925, 
A, 108, 592—606; cf. preceding abstract)—Data for 560 weak 
lines in the secondary spectrum, not previously recorded, are 
tabulated. The measurements were made on spectrum plates 
taken by Merton, as the spectral lines were there better resolved 
than on plates taken, under different conditions, by the author 
and Richardson. A list is given of lines recorded by other experi- 
menters, but missing from the plates of both Merton and the 
author. L. F. G. 


Secondary Spectrum of Hydrogen at Higher Pressures. 
I. SanpEMAN (Proc. Roy. Soc., 1925, A, 108, 607—616; cf. Kiuti, 
Phys. Math. Soc. Japan, 1922, [iii], 5, No. 2).—The lines of the 
spectrum given by an arc between tungsten electrodes in an atmo- 
sphere of hydrogen have different intensities from those recorded 
by Merton and Barratt (A., 1922, ii, 461). The method suggests 
the possibility of detecting regularities among the lines. A band 
has been found with head at 4582-58 A., shading towards the 
violet. The value of the initial moment of inertia of the molecule 
emitting the band agrees with the value deduced by Allen from a 
static model of triatomic hydrogen (A., 1923, ii, 679). The lines 
of the P, Q, and R combination discovered by Richardson and 
Tanaka (this vol., ii, 11) are also present, and the intensity dis- 


tribution found for them agrees with that found for the new band. 
L. F. G. 


Measurement of the Fine Structure of Hydrogen Lines 
with the Lummer-Gehrcke Plate. P. H. van Cirrert (Ann. 
Physik, 1925, [iv], 77, 372—380).—In measuring intervals between 
spectral lines with the Lummer-Gehrcke plate errors other than 
personal ones must be considered. The reflection coefficient 
is not uniform, but decreases from the centre of the interference 


VOL. CXXVITI. ii. 33 


| | 
_| 
P, 
RTE. 7 
in, 
Ba- 
s of 
ap- 
“ith 
ine 
ith 
t is 
le 
he 

of 
M. 
an 
en 
ce 
re- 
id 
a 
on 
mn 
1e 
of 
d 
e 
4 
t 
1 
1 

© 


ii. 910 ABSTRACTS OF CHEMICAL PAPERS. 


image towards the edges of the plate. As a result, a line near the 
edge appears enhanced, has a rather flat intensity maximum, and js 
evaluated as brighter than a similar line lying nearer the centre, 
A bright symmetrical line is rendered asymmetric, with its intensity 
maximum somewhat displaced from its centre. The brightening of 
an outer line makes the interval between two lines appear smaller 
than it is, and it is very probable that in all measurements with 
the Lummer-Gehrcke plate the recorded intervals have been too 
small because the above effects have been disregarded. For this 
reason, a decision as to the correctness of Sommerfeld’s theory is 
not possible on the basis of such measurements. A further correc. 
tion is necessary owing to a transformation of the intensity gradation 
in a line as a result of a difference of phase of the light in the plate. 
When the values for the separation of the hydrogen lines obtained 
by Gehrcke and Lau (A., 1921, ii, 565) are subjected to the above 
corrections, values are obtained which agree with those calculated 
by Janicki from Shrum’s measurements (this vol., ii, 449). Measure- 
ments with the Fabry and Perot interferometer are simpler and 
more accurate because the distortion of the original intensity grad- 
ation is less, the reflection coefficient changes less rapidly, and the 
relation between the intervals in the photograph and the phase 
difference in the instrument is less complicated than when use is 
made of the Lummer-—Gehrcke plate. The conditions in order to 
obtain accurate measurements with an interferometer are sum- 
marised. F. G. T. 


Behaviour of Some Spark Lines of Carbon in an Electric 
Field. §. Nakamura and Y. Fusioxa (Sci. Papers Inst. 
Phys. Res. Tokyo, 1925, 3, 155—162).—The doublets 4267 and 
3921 A. attributed to singly and positively icnised carbon atoms 
are enhanced and broadened symmetrically in a high electric field. 
Transverse observations in a discharge tube containing helium 
show that the amount of broadening of these lines depends chiefly 
on the field strength and not on either the pressure of helium or 
the exposure of the plate. Measurements are also recorded for 
several ultra-violet lines. Longitudinal observations show that the 
two lines split into sharply defined “‘ components,” but the original 
lines are totally absent. No definite conclusion is drawn as to 
whether the broadening is due to an unusual Stark effect or not 
owing to the intrusion of the Déppler effect. R. A. M. 


Production of Atomic Nitrogen and its Arc Spectrum: 
K. T. Compton (Phil. Mag., 1925, [vi], 50, 512—516).—Attempts to 
dissociate nitrogen thermally into atoms have yielded negative 
results due to the abnormally high value of the heat of dissociation, 
440 kg.-cal./mol. It is suggested that the dissociation might be 
brought about by inducing collisions of the second kind with excited 
atoms of helium. The value of the heat of dissociation of the 
nitrogen molecule corresponds with 19-05 volts, whilst helium has 
minimum excitation states of 19-73 and 20-56 volts. The con- 
ditions for securing the collision of the second kind would then be 
that the gas mixture should be at a relatively high pressure and 
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have only a small partial pressure of nitrogen, that a high current 
density be used in the discharge, and that the gases be very pure. 
These conditions are those given by Merton and Pilley (this vol., 
ii, 333) in obtaining a new line spectrum of nitrogen attributed to 
nitrogen atoms. Failure to produce the spectrum when argon 
is substituted for helium points to the fact that the heat of dis- 
sociation of nitrogen is greater than 280 kg.-cal./mol. and adds 
support to the value given above. A. E. M. 


Series in the Arc Spectrum of Nitrogen. C. C. Kress (J. 
Opt. Soc. Amer., 1925, 11, 1—9).—Merton and Pilley (this vol., ii, 
333) have recently found conditions under which the are spectrum 
of the nitrogen atom can be observed, unobscured by the molecular 
band spectra. The lines measured by them, with the addition of 
others, have now been arranged into doublet and quartet series, the 
existence of which in the arc spectrum of nitrogen was predicted by 
the displacement law, as the spark spectrum is known to contain 
series of odd multiplicity. S. B. 


Spectra of Neon and Argon in the Extreme Ultra-violet. 
T. Lyman and F. A. Saunpers (Nature, 1925, 116, 358).—The 
spectrum of argon contains a pair of lines at 1048-28 and 1066-73 
(40-2) A., similar to those observed with neon (Physical Rev., 
1925, [ii], 25, 886) corresponding with Hertz’ resonance potential 
of 11-5 volts, and another pair corresponding with his value of 
140 volts. The complete argon spectrum is probably like that of 
neon. The neon line 735 A. is normally stronger than the line 
743 A., but when a small quantity of neon is present as an impurity 
in helium the intensities are reversed. It is supposed that the 
collisions between atoms of neon and helium render the atomic 
state yielding the line 735 A. less probable than when neon alone 
is present. A. A. E. 


Line Breadths and Absorption Probabilities in Sodium 
Vapour. G. R. Harrison and J. C. Siater (Physical Rev., 
1925, [ii], 26, 176—188; cf. this vol., ii, 734).—From data recorded 
previously, the theoretical half-breadths of the lines 2 to 8 are 
calculated, together with the half-breadths in frequency units 
P/2x which are proportional to the probabilities. The broadening 
of the first line is 100 times as great as that to be expected from 
the Stark effect and collision broadening, and the breadths of suc- 
ceeding lines decrease rapidly with increasing term number at the 
saturated vapour pressures over the temperature range 450—600°, 
a result contrary to that found at low vapour pressures. The high 
pressure broadening is ascribed to diatomic sodium molecules, the 
perturbation being greater the lower the quantum state. The 
proportion of diatomic molecules increases with the temperature, 
suggesting that the energy of dissociation of Na, at absolute zero 
may be negative. R. A. M. 


Regularities in the Spectra of the Alkaline Earths. H. N. 
RussELL and F. A. SAUNDERS (Astrophys. J., 1925, 61, 38—69).— 
Tabulated data are given of the wave-lengths and wave numbers 
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of 97 calcium lines, 55 strontium lines, and 95 barium lines, not 
included in the ordinary series, which have been identified as 
combinations between known spectroscopic terms and new terms, 
A number of new lines, mainly of calcium, are also recorded, 
Calcium affords a new series of five groups of 6 lines each, including 
the strong groups near 4300 and 3000 A. and new groups near 
2560, 2360, and 2260 A. There is evidence in favour of other 
series, and of similar series in the case of strontium and barium, 
The inner-quantum properties of the new terms are normal; the 
azimuth-quantum properties are sometimes normal and sometimes 
correspond with a change of the usual azimuth-quantum number 
by --1. Some of the terms have negative values; apparently a 
neutral atom can contain more than enough energy to ionise it. 
Bohr’s suggestion that the two valency electrons are both displaced 
to outer orbits is acceptable. The limit of the new calcium series, 
which differs from that of the ordinary series, corresponds with an 
ionised and excited atom in the metastable 165 state, the normal 
state being lo; apparently all the other new series of calcium, 
strontium, and barium converge to the 16 limit. It is assumed that 
the angular momenta of the two valency electrons are quantised 
in space with respect to each other, and their resultant is quantised 
with respect to that of the residue of the atom. Methods of spectro. 
scopic notation are considered, and a tentative scheme is developed 
in which the series is denoted by Roman capitals, the system by an 
index on the left, giving the multiplicity, and the component of a 
multiple term by a subscript figure on the right, giving the inner 
quantum number. The index position on the right is reserved for 
indices denoting the “ anomalous ” terms, and the serial number 
is denoted by a prefixed integer; thus, the calcium line 5270-3 A. 
is denoted by 13D,—1°P,”’. A. A. E. 


Magnetic Resolution of the Scandium Spectrum. I. §$. 
GoupsmiT, J. vAN DER Mark, and P. Zeeman (Proc. K. Akad. 
Wetensch. Amsterdam, 1925, 28, 127—-141).—The lines of the scand- 
ium spectrum are classified, and the classification is confirmed by an 
examination of the magnetic resolutions of a number of the lines. A 
concave Rowland grating was used as spectrograph, and a vacuum 
trembler as source of light. The spark was formed in hydrogen 
under low pressure between a tungsten electrode and a specially 
prepared carbon electrode previously soaked in a solution of 
scandium chloride. A magnetic field of about 41,000 gauss was 
produced by a Weiss magnet with water cooling. The magnetic 
resolutions of a number of lines of the Sc I doublet system and the 
Se II triplet system are tabulated. A. B. M. 


Interpretation of Complicated Spectra Particularly of the 
Elements from Scandium to Nickel. F. Hunn (Z. Physik, 
1925, 33, 345—371).—The author extends the methods which have 
been found applicable to the short periodic groups to the elements 
from scandium to nickel and assigns to them quantum numbers 
for the electrons in the normal state of the atom and for the positive 
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in. The relationship between the type of spectrum and the 
position in the periodic table is established. E. B. L. 


Multiplets in the Spectrum of Ionised Vanadium. W. F. 
MeceErs (Z. Physik, 1925, 33, 509—528).—Although the spectrum . 
of vanadium II resembles that of titanium I, in accordance with 


the displacement law, the ground term is a quintuplet f-term and 


not a triplet. Widely separated terms with azimuthal quantum 
numbers up to six are found. For the vanadium spark spectrum, 
thirty-three multiplets are ascertained to be combinations of 
uintuplet and triplet terms. Tables are given containing a list of all 
the classified lines, their wave-lengths, combinations, and intensities, 
and the class in which they are placed by King according to their 
appearance by thermal excitation. KE. B. L. 


Arc Spectrum of Nickel. K. Becnert and L. A. Sommer 
(Ann. Physik, 1925, [iv], 77, 351—371).—The intensities and com- 
binations are tabulated for 354 lines of the arc spectrum of nickel 
between the wave-lengths 10530-09 and 2244-5 A. The ground term 
of this spectrum, which has odd multiplicities, is an f-term belonging 
to the triplet series, and has an azimuthal quantum number 4. All 
the terms are inverted, and the magnetic moment in the ground 
state has the value 5 Bohr magnetons. Jumps in azimuthal 
quantum number of 2 units are frequent in the nickel spectrum, and 
occur in the singlet as well as in the triplet series. BD. Es 


Order of Appearance of certain Lines in the Spark Spectra 
of Cadmium and Magnesium. F. L. Brown and J. W. Beams 
(J. Opt. Soc. Amer., 1925, 14, 11—15).—The order in which the 
various visible lines in the spark spectra of cadmium and magnesium 
appear after the striking of the spark has been determined. A 
“shutter”? device, consisting of a Kerr cell filled with carbon 
disulphide, and two suitably disposed Nicol prisms, is placed in the 
same circuit as the spark, and the light from the latter is observed 
through the cell. The ‘“ shutter ’ permits the passage of light only 
when an electric field is applied to the carbon disulphide. By 
altering the lengths of the leads in the apparatus, the shutter can be 
“opened ” at different intervals, subsequent to the passage of the 
spark, and the variations in the spectrum observed. ‘The method is 
being applied to other spectra. Similar observations show that the 
interval between the appearance of the spark lines of cadmium and 
that of the arc lines is longer than 3 x 10° sec. S. B. 


Series Spectrum of Gold. J.C. McLEnNAN and A. B. McLay 
(Proc. Roy. Soc., 1925, A, 108, 571—582; cf. A., 1924, ii, 4).—A 
method has been developed of obtaining the absorption spectrum 
of metallic vapours in the Schumann region, and has been applied 
to the vapours of gold, silver, and copper. The second members of 
the principal series of doublets in the gold arc spectrum are 
4=1646-71 and »1=1665-75. ‘The term scheme for the arc series 
of gold is discussed. Attention is directed to the similarity that 
exists between the term systems of Au I, Cu I, and Zn II in 
respect to their inverted 5 terms, and to the similarity of the term 
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systems of Au I and Cu I in respect to certain + terms. The 
ionisation potential of the gold atom is 9-25 volts. L. F. G. 


Absorption Spectrum of Lead Vapour in the Ultra-violet. 
R. V. Zumstein (Physical Rev., 1925, [ii], 26, 189—194; cf. A, 
1921, ii, 474; 1924, ii, 455).—In the region 5000—2000 A. at temper- 
atures up to 1600° a 3 cm. column of lead vapour exhibited absorption 
of 34 lead lines. The are spectrum of lead with a current of 100 
amperes was photographed. Between 2255 and 2020 A. all the 
15 recorded lines (A., 1923, ii, 672, 710) were reversed; three new 
lines were measured. The classification of lead lines given by 
Grotrian (A., 1923, ii, 710) has been extended and confirmed; the 
2p, term, however, is eliminated. Absorption occurs from the 
normal state 2p, and the metastable states 2p, and 2p,. Most of 
the 20 new lines lie on the short-wave side of 2400 A. and the only 
one unclassified (2393-802) is regarded as 2p,—Xs, where X, is a 
new term (10232). Values are given for 3p,, 3p5, 43, 3d,, 
2x, 3x, 4x, 5a. New lead combination lines are calculated, and a 
new series 2p,—mz is suggested. R. A. M. 


Effect of Chemical Constitution on the X-Ray Spectrum of 
Sulphur. B. Ray (Phil. Mag., 1925, [vi], 50, 505—511).— 
Measurements of the wave-lengths of the K-lines of sulphur and a 
large number of sulphur compounds have been made. Within the 
experimental error, the wave-lengths are the same for sulphur and 
sulphide compounds, but for sulphite and sulphate compounds the 
lines Ka, and Ka, are shifted to shorter wave-lengths and have their 
distance apart considerably diminished. For sulphur and sulphides, 
the distance between Ka, and Ka, is 3X-units, whilst for sulphites 
and sulphates the value is 2-4X-units, the shift of Ka, being 3-0X- 
units toward the shorter wave-lengths. No such displacements 
occur with the lines Ka, and Ka,. The results are discussed in 
connexion with the theory of the origin of doublets. A. E. M. 


New K®, Doublet of the Elements Manganese and 
Chromium. N. SeiaxKov and A. Krasnixov (Z. Physik, 1925, 
33, 601—605).—Photographs were obtained showing the separation 
of the doublets into K®, and K®’, the latter having only half the 
intensity of the former as measured by a Koch microphotometer. 
The wave-lengths for K®’ were : Mn 1910-24, Cr 2085-01 ce" 

E. B. L. 


Doublet Ka, of the Lighter Elements and the Dependence 
of the X-Ray Spectra on Chemical Combination. E. BAckLIN 
(Z. Physik, 1925, 33, 547—556).—The distance between the two 
lines was measured for the elements from aluminium to calcium, 
using a very large angle of incidence. The lines for aluminium oxide 
are displaced towards shorter wave-lengths relative to aluminium 
metal; similarly for sulphur in sulphates as compared with the 
element, and for phosphorus compared with the pentoxide. The 
effect is much more pronounced with barium sulphate than with 
calcium sulphate. E. B. L. 


_ 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 915 


Energies of Multiple X-Ray Ionisation of Light Atoms. 
L. A. TURNER (Physical Rev., 1925, [ii], 26, 145—149).—Wentzel 
(A., 1924, ii, 368, 434) considers that the weak lines accompanying 
the K emission lines of some light elements are due to multiply 
ionised atoms. The author assumes that the removal of a K 
electron exerts the same effect on the energies of the outer electrons 
as an increase in the nuclear charge of one unit. The energy 
required for the successive removal of a K and an L electron is 
calculated for elements of atomic numbers 11—19 (Na—K) and 
thence by means of Wentzel’s theory multiple ionisation terms are 
calculated from the ordinary K and L terms and the ag, «4, «;, and 
a, lines. The square roots of the energies for the successive re- 
moval of the first, second, and third L electrons plotted against 
atomic numbers give three parallel straight lines, indicating that the 
screening constant is reduced from 7-27 to 6-65 and then to 6-0. 
The lines obtained for the two K electrons are similar. The results 
are extended to show that the experimental value for the K absorp- 
tion limit of phosphorus is in error. R. A. M. 


Quantum Number Relations in Series Spectra. R. B. 
Linpsay (J. Opt. Soc. Amer., 1925, 11, 17—30).—A theoretical 
paper in which the effective quantum numbers corresponding with 
the entire series of stripped atoms in the third group of the periodic 
system (Bohr’s arrangement) are calculated. It is further shown 
that if a spectrum of a given atom is compared with that of another 
atom one unit greater in atomic number, but at a higher stage of 
ionisation (e.g., Mg* with Al**), the ratio of the quantum defects for 
corresponding orbits is nearly the same for different pairs of atoms 
as one passes along a group in the periodic system. This fact, it is 
suggested, may be used in the prediction of unknown spectral 
terms. S. B. 


Fine Structure of Optically Excited Spectrum Lines. 
E. Gross and A. TERENIN (Nature, 1925, 116, 280).—The spectrum 
lines emitted by mercury vapour illuminated by an intense mercury 
lamp have a much simpler fine structure than is usual. The absence 
of some of the satellites suggests that these are not due to — 

A. A. E. 


Measurement of Intensity Ratios of Doublets of Alkali 
Metals in the Principal Series. F. W. Oupt (Z. Physik, 1925, 
33, 656—657).—The ratio of the lines in the rubidium doublet in 
the Bunsen flame is 1:2. For cesium, the ratio in the arc is 1 : 2, 
but in the blow-pipe flame the results were not constant, varying 
from about 1 : 5 to 1: 2. E. B. L. 


Intensity Ratios of Some Inter-combination Lines. T. 
Bouma (Z. Physik, 1925, 33, 658—659).—The inter-combination 
lines show a more rapid decrease in intensity with increasing 


series number than the diminution found for the singulets. 
EK. B. L. 
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Intensity of Multiple Spectral Lines. L. 8S. ORNSTEIN (Proc, 
Physical Soc., 1925, 37, 334—347).—A review of the experimental 
and theoretical investigations of the author and collaborators. 

F. G. T. 


pp’ Groups in Atoms of the Same Electronic Structure. 
I. S. Bowen and R. A. MiniiKan (Physical Rev., 1925, [ii], 26, 
150—164).—It is shown that two electrons may simultaneously 
change their energies within an atom and integrate their joint 
energy-change into a monochromatic emission. By the methods of 
hot spark spectroscopy and high dispersion applied to the two 
series of atoms (a) Mg I, AlII, SilII, PIV,SV,CIVI; (6) Bel, BI, 
CIll, NIV, OV, a quintuplet of nearly equally spaced lines has 
been observed for all these atoms. The group is really a sextuplet, 


but the two middle lines are not separated. The pp’ group arises: 


from an electron jump from the lowest p to the lowest s orbit, com- 
bined with a simultaneous jump of the other electron between the 
Pi» Po, Pz orbits. The frequency differences between the groups of 
successive atoms obey the irregular doublet law, showing that the 
jumps are between levels of the same total quantum number. A 
new quadruplet pp’ group is found in the three-valency electron 
atoms AlI, Sill, PITI,SIV,ClV,andCIT, NIII,O1IV. Therelative 
intensity increases with the effective nuclear charge from AlI to 
ClV. These quadruplet pp’ groups are due to the return of one 
of the s electrons after displacement to a p position combined 
with the simultaneous interchange of the p electron between 
— Py, P2, orbits. The groups also obey the irregular doublet 
aw. 


The earlier work of Wentzel (A., 1924, ii, 434) and of Russell and 
Saunders (A., 1924, ii, 800) on pp’ groups in calcium led to negative 
term values. Bohr (Physikal. Z., 1922, 24, 106) first suggested the 
simultaneous jump of a second electron as an explanation. The 
present work supplies a rigorous proof, although the mechanism of the 
integration of complex vibrations remains unknown. It follows from 
the work that the ionisation potential must depend on the state in 
which the ionised atom is left after removal of an s electron. There 
will thus be several ionisation potentials differing according as the 
p electron is left in the p,, p», ps, or P orbit. R. A.M 


Excitation of Forbidden Spectral Lines. P. D. Foor, 
T. Takamine, and R. L. Cuenautt (Physical Rev., 1925, [ii], 26, 
165—175).—The following lines which are forbidden on the selection 
principles of Bohr have been observed in the positive column of a 
hot-cathode low-gradient discharge at low pressure : 1S—2p, (Aj=2) 
for mercury, cadmium, and zine at 2270-0, 3141-1, and 3039°8 A, 
respectively, and 18—2p, for cadmium at 3320-0 A. A cadmium 
pp’ multiplet has also been measured. The general applicability of 
the azimuthal-quantum number rule and the inner-quantum rule is 
not questioned, but the increasing number of forbidden lines 
observed makes an investigation of the effects of varying electric 
and magnetic fields necessary. R. A. M. 
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Joining the Infra-red and Electric-wave Spectra. E. F. 
Nicuots and J. D. TEar (Astrophys. J., 1925, 61, 17—37).—The 
spectrum of a quartz mercury arc, when examined in the long 
wave region, exhibits radiation at wave-lengths approximately 
228, 292, 412, 420, and possibly 685 p, as predicted by the quantum 
theory, when the moment of inertia of the source (HgH molecules) 
is assumed to be 5-7 x 10°. A. A. E. 


Anomalous Electrical Double Refraction of Sodium Vapour. 
R. LapENBURG and H. KoprerMann (Sitzungsber. Preuss. Akad. 
Wiss. Berlin. 1925, 420—424; cf. this vol., ii, 79).—Electrical 
double refraction of the D,-line of sodium vapour has been observed. 
Passage of light through a layer of sodium vapour 2-8 cm. thick 
at a pressure of 105 mm. causes a phase difference of the com- 
ponents of the D,-line, parallel and transverse to the field, of 6° 
for a field strength of 30,000 volt/em. No electrical double re- 
fraction of the D,-line was observed and it is certainly less than one- 
tenth of that of the D,-line. The electrical double refraction causes 
the D,-line to light up under crossed Nicols and a quarter wave- 
length plate on switching on the field, whilst the D,-line remains 
invisible. The difference in the electrical displacements of the 
parallel and transverse components of the D,-line is evaluated, the 
parallel component being 10 times as much displaced as the trans- 
verse. On the basis of Kramers’ theory, the electrical separation of 
the levels of the p- and s-terms of sodium is calculated. F.G.S. 


Intensity of Multiplets and their Zeeman Components. II. 
R. DE L. Kronie (Z. Physik, 1925, 33, 261—272; cf. this vol., ii, 
458)—An extension of the former treatment to more complicated 
cases. The effect of inter-combinations on the spacing of the 
multiplets is considered, and also the case in which the magnitude 
of the effect of the core on the outer electrons is comparable with 
that of mutual action of these electrons. For neon, the calculations 
agree satisfactorily with experimental data. E. B. L. 


Intensities of the Zeeman Components. §S. GoupsmIT and 
R. DE L. Kronia (Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 
418—422)—A mathematical paper in which, employing Ornstein 
and Burger’s rule, 27, +-i9-++2i_=C (this vol., ii, 340; Z. Physik, 1924, 
29, 241), formule for the intensities of the Zeeman components for 
small quantum numbers are deduced corresponding with similar 
formule obtained for large quantum numbers by Sommerfeld and 
Heisenburg (ibid., 1922, 11, 131). J. W. B. 


Zeeman Effects Contrary to the Rule for Multiplets of the 
First Stage. E. Back (Z. Physik, 1925, 33, 579—600).—The 
influence of magnetic fields on the spectrum of calcium has been 
studied and a relation found to exist between the terms which do and 
those which do not conform to Landé’s rule. The application of the 
Principle of correspondence is considered for magnesium and a 
modification introduced. A partial Paschen—Back effect was 
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observed for sodium using a vacuum arc and a field of 38,782 
gauss. E. B. L. 


Zeeman Effect in Strong Magnetic Fields. P. Kapirza and 
H. W. B. Skinner (Proc. Roy. Soc., 1925, A, 109, 224-239; cf. ibid., 
1924, A, 105, 691; A, 106, 602).—Details are given of a method of 
utilising for the study of the Zeeman effect transient magnetic fields 
up to 130,000 gauss, produced by accumulator discharges of about 
3000 amp. through a coil. The magnetic constant of the field was 
determined from the force exerted by it, under standard conditions, 
on a specially constructed solenoid. The field strength was obtained 
from oscillograms of the current passing through the magnet coil. 
As the field was not constant for more than 1/300 sec., the spectrum 
was photographed with a high-dispersion quartz spectrograph, by 
using a localised spark obtained by the use of a large condenser 
battery. The method of synchronising the spark with the occurrence 
of the field is described. The results of photometric measurements 
of the Zeeman separations indicate that in most cases the splitting 
is approximately proportional to the field strength, but for the triplet 
p-s combinations of zinc and mercury evidence was obtained that 
the splitting was not strictly proportional to the field strength 
between fields of 70,000 and 130,000 gauss, being 10° greater than 
was anticipated for the latter field. The total separations in a field 
of 120,000 gauss were from 0-3 to 0-15 mm. on the plates, the 
maximum separation (for Zn 4680) corresponding with 5-8 A. In 
most cases, lines in the longitudinal effect split into two components, 
the intensities of these and of the unaffected line showing that both 
complex and simple splitting may occur. The splitting in some cases 
appears not to occur exactly about the position of the unaffected 
line, but to show a slight shift, non-reproducible, and apparently 
of secondary origin, towards the red. Reasons are given for attri- 
buting this shift to pressure changes. The splitting of the sp 
combinations in doublet and singlet spectra seems to be normal. 
Three examples of the Paschen—Back effect were observed, namely, 
the Ca IT diffuse doublet (3159, 3179, 3181), the Mg pp’ group (2783-0, 
2781-5, 2779-8, 2778-3, 2776-8), and the Bepp’ group (2650-88, 
2650-81, 2650-75, 2650-72, 2650-66, 2650-57). In the last case, the 
splitting is normal, exhibiting the complete Paschen—Back effect. 
The first example is of an incomplete Paschen—Back effect, and an 
intermediate stage of the effect is observed in the case of the Mg pp’ 
group, a field of 120,000 gauss causing the appearance in the longi- 
tudinal effect of six components, the positions of which are susceptible 
to small changes in the field strength. F.G.T 


Ionisation Potential of Ionised Manganese. D. R. HARTREE 
(Nature, 1925, 116, 356).—T'wo independent estimates of terms 
from some triplets of the spectrum Mn II, one from the position of 
a line of the triplet and the other from triplet separations, are In 
satisfactory agreement and indicate that the 1s term of the MnII 
septet system lies within the limits 118,000+-3000, whence the ionis- 
ation potential corresponding with the removal of the 4, electron 1s 
14:5+0-4 volts. A. A. E. 
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Ionisation of Mercury Vapour by Ultra-violet Light. G. F. 
RousE and G. W. Gipprngs (Proc. Nat. Acad. Sci., 1925, 11, 514— 
516).—The work of Steubing (Physikal. Z., 1909, 10, 787) has been 
repeated with an improved technique. The hot mercury arc does 
not produce ionisation of mercury vapour. With a water-cooled 
arc and high vapour pressures true ionisation of the vapour is 
indicated. According to the quantum relation, Ve=hv, there is no 
single wave-length of sufficient energy to cause ionisation and hence 
some cumulative action occurs. Various possibilities regarding 
this cumulative effect are considered. J.8.C. 


Ionisation Produced in Gaseous Reactions. A. K. BREWER 
(Proc. Nat. Acad. Sci., 1925, 14, 512—514; cf. A., 1924, ii, 745).— 
When ethyl alcohol and oxygen react between gold electrodes 
below the ignition temperature, the current flowing is proportional 
to the applied voltage (the mean potential gradient varied between 
Qand + 2400 volts/cm.) and increases exponentially with the temper- 
ature. With aluminium electrodes, the current is almost zero. 
Glass electrodes give a current for both positive and negative applied 
potentials; copper electrodes give a current only when the hot outer 
electrode is negatively charged. Noapproach toa saturation current 
isobserved. lons are formed in the gas layer in immediate contact 
with the conducting surface and not in the gas space between the 
electrodes. Positive and negative ions are formed in equal amounts 
on the same surface. The currents observed are due to the ions 
removed by the field against the attractions in the neighbourhood 
of the conducting surface. J.8.C. 


Relative Ionisation in Different Gases for Slow-moving 
Electrons. W. P. JESSE (Physical Rev., 1925, [ii], 26, 208—220). 
—A uniform beam of electrons in a thermionic tube was made to 
ionise the gas to be studied. Secondary effects were eliminated by 
low pressures. With increasing electron energies, the ionisation 
reached a maximum at the following voltages: helium 140, neon 
220, argon 100, carbon monoxide 120, nitrogen 100. For 200 volts, 
the relative ionisations at 1 mm. pressure, taking that of neon as 
unity, are hydrogen 0-91, helium 0-48, methane 3-5, nitrogen 3-2, 
carbon monoxide 3-45, argon 4-1. The results, except for argon, are 
in agreement with those of Hughes and Klein (A., 1924, ii, 375). 
A second maximum at 350—400 volts appeared in each case, but it 
is not completely understood. R. A. M. 


Photo-electric Ionisation of Cesium Vapour. P. D. 
Foorr and F. L. Monier (Physical Rev., 1925, [ii], 26, 195—207).— 
A sensitive method has been devised for the measurement of photo- 
electric ionisation in gases. A small cathode is almost enclosed by 
the anode and the imprisoned ions increase the current in a filament. 
Changes in thermionic current with unresolved light have been 
measured as functions of applied voltage, filament temperature, 
and vapour pressure. The photo-electric effect has been studied 
as a function of wave-length, using a quartz monochromator. The 
lonisation increases with increasing wave-length to a sharp maximum 
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at the limit 1s=3184 A. of the principal series as required by the 
Bohr theory. The ionisation decreases to 10% at 3400 A.” The 
data support the view that radiation on the long-wave side of 
3184 A. produces excited atoms which acquire sufficient energy to 
become ionised by collisions with other atoms. Hence the photo- 
ionisation is not sharply discontinuous at the true threshold for 
direct ionisation as postulated in the simple theory. R. A. M. 


Saha’s Ionisation Formula, and the Theoretical Value of 
the Photo-electric Absorption Coefficient. E. A. Minne 
(Phil. MJag., 1925, [vi], 50, 547—550).—As modified by Fowler, 
(tbid., 1923, [vi], 45, 21), Saha’s formula for the degree of ionisation 
is correct only when the ionised atom possesses no energy other 
than translational and requires a factor which is a partition function 
of the weights of the various stationary states of the ionised atom. 
The formula for the photo-electric absorption coefficient requires 
also a similar factor for the weight of the lowest state of the ionised 
atom in addition to that for the neutral as given by Kramers (ibid., 
1923, [vi], 46, 843), Becker (A., 1923, ii, 820), and the as 


Passage of Electrons through Photo-electrically Active 
Crystals. H. Lenz (Ann. Physik, 1925, [iv], 77, 449—476).— 
Measurements of the Hall effect have been made with diamond and 
zine sulphide crystals. In agreement with the theory of the Hail 
effect developed by the author, the Hall potential was found to be 
proportional to the strength of the applied magnetic field, and 
independent of the photo-electric current strength. Calculations of 
the electron free-path, time of collision, and electron velocity in the 
case of a diamond, with an electric field of 400 volts, Hall potential 
62 volts, and magnetic field of 4000 gauss, gave, respectively, 3-4 x 10% 
em., 107° sec., and 6-8x10° cm./sec. The dependence of the 
primary photo-electric current on temperature was determined 
between —191° and 80°; with both diamond and zinc sulphide, the 
temperature coefficient at first increases with temperature, but later 
becomes constant, with diamond at about —90°, and with zinc 
sulphide at about —35°. Experiments are described showing that 
the electron stream through unilluminated crystals cannot be 
attributed to diffuse reflected light, and that no change of diamag- 
netism through irradiation is detectable. 


Thermionic Effect from the Point of View of the Phase Rule. 
N. von Rascuevsky (Z. Physik, 1925, 33, 606—612).—The emission 
of electrons cannot strictly be regarded as a simple evaporation ; the 
evaporation of molecules and the existence of positive ions must also 
be considered. A purely thermodynamical formula of the thermionic 
current is deduced which contains Richardson’s formula as a special 
case. A relation between electron emission, vapour pressure, and 
specific heat of a body is obtained. E. B. L. 

. Kinetic Theory of the Thermionic Effect. N. P. RasHEvskyY 
(Physical Rev., 1925, [ii], 26, 241—246).—Theoretical. Different 
assumptions are made regarding the behaviour of electrons inside a 
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solid body and statistical deductions are drawn for the thermionic 
currents ineachcase. All the expressions are of the type i=AT¢e¥T? 
and differ only in the values of the constants A anda. The experi- 
mental results are not accurate enough to decide which assumptions 
are correct. R. A. M. 


Sodium by Electrolysis through Glass. R.C. Burt (J. Opt. 
Soc. Amer., 1925, 11, 87—91).—It is possible to introduce pure 
metallic sodium into the high vacuum of an electric light bulb by 
using the thermionic emission from the filament. The exterior of 
the bulb is partly immersed in a bath of molten sodium nitrate, 
between which and the filament a potential difference is maintained, 
the filament being negative. Currents up to 0-3 amp. may be passed 
through the glass, and 0-3 g. of sodium per hour deposited in the 
bulb. Sodium lamps may be prepared in this way, giving a sodium 
spectrum free from impurity lines, even those of potassium. Ions 
other than those of sodium will not pass through the glass, and if 
potassium nitrate or lithium nitrate is substituted in the bath of 
molten salt, the bulb breaks after passage of a current for a short 
period. S. B. 


Apparent Transmission of Low-velocity Electrons through 
Aluminium Foil. H. E. Harrie (Physical Rev., 1925, [ii], 26, 
221—231).—Aluminium foil 0-0003 cm. thick shows apparently a 
transparent atom effect for slow electrons similar to that observed 
in rare gases. The effect was reduced to 10 of the original by a 
second foil, and was then probably largely photo-electric. A 
promising method for the determination of critical potentials from 


the photo-electric effect of soft X-rays from a metal foil is described. 
R. A. M. 


Electric Discharge in Gases at Low Pressure. B. N. 
BanERJI (Nature, 1925, 146, 429—430).—Polemical and explanatory 
(cf. McCurdy, A., 1924, ii, 808; Compton, Turner, and McCurdy, 
this vol., ii, 86). The phenomenon of discharge is intermittent, the 
conditions at the anode and cathode being of the same kind but 
different intensity. An alternative explanation of the selective 
reduction of the oxide W,0, is put forward. A. A. E. 


Recent Researches in Positive Rays. W. WIEN (Proc. 
Physical Soc., 1925, 37, 324—333).—A lecture, reviewing the author’s 
work on this subject. 


Isotopic Composition and Atomic Weight of Chlorine in 
Meteorites. W. D. and B. Stone (Nature, 1925, 
116, 426).—The atomic weight of meteoric chlorine is identical with 
that of terrestrial chlorine, e.g., from wernerite, apatite, and _ 


mercial hydrochloric acid. A. A. 


Isotopes of Uranium. 0. Haun (Z. anorg. Chem., 1925, 
147, 16—23).—The possibility of the existence of unknown isotopes 
of uranium is discussed and the difficulties of extending knowledge 
on this subject are pointed out. J.8. C. 
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Elements which are ‘‘Electron-Isomerides.’’ R. Swinyg 
(Z. Elektrochem., 1925, 31, 417—423; cf. Meyer, this vol., ii, 173)— 
A discussion of the structure of the rare earths in terms of the Bohr 
atom. When the inner orbits are fully occupied by electrons, a 
relation between elements becomes possible to which the name 
* electron-isomerism ”’ is given, differing from isotopy in that the 
nuclei remain the same. 


Electric Charge Carried by Thorium-X and Thorium 
Emanation Recoil Atoms in Gases. G. H. Brices (Phil. 
Mag., 1925, [vi], 50, 600—612).—Two simple, satisfactory methods 
for obtaining thorium-X by recoil are described. In helium, 
oxygen, hydrogen, nitrogen, carbon dioxide, nitrous oxide, and 
acetylene, all the thorium-X recoil atoms are positively charged at 
the end of their recoil path. In ethyl ether, methyl acetate, ethyl 
acetate, acetone, methylol, and hexane vapours, and ammonia 
from 84 to 94% of the recoil atoms were positively charged. It is 
concluded that in these gases also all the recoil atoms are initially 
positively charged. Atoms of thorium emanation recoiling from 
thorium-X in air, oxygen, hydrogen, and carbon dioxide are all 
neutral. The factors determining the probability of a recoil atom 
being positively charged or neutral at the end of its recoil path are 
discussed and a mechanism is suggested. A. E. M. 


Capture and Loss of Electrons by «-Particles. G. H. 
HENDERSON (Proc. Roy. Soc., 1925, A, 109, 157—165 ; cf. ibid., 1922, 
A, 102, 496).—The ratio of the number of doubly charged to the 
number of singly charged «-particles in equilibrium has been found 
quantitatively, by an ionisation method, under various conditions. 
With «-particles of initial velocities of 1-922 x 10°—0-769 x 10° 
cm./sec., it was found that the above ratio at any velocity was 
independent of the material (gold, mica, aluminium, silver, or 
copper) through which the «-particles have passed. The variation 
of the ratio with the velocity of the «-particles was determined and is 
given approximately by n=6-4—4-2V/V>, where V is the velocity 
of the «-particle, and V)—1-922 x 10° cm. /sec. G. 


8-Ray Spectra of Thorium Disintegration Products. D. H. 
Brack (Proc. Roy. Soc., 1925, A, 109, 166—176).—An analysis of 
the @-ray spectra of thorium-B and thorium-C’+D has been made 
by separating the §-rays into a spectrum by a magnetic field, using 
a focussing method. For thorium-B, 17 lines were measured, that 
at Hp 1398 being of extremely high intensity. Of these lines, 4 are 
ascribed to the conversion of the ordinary K X-radiation of 
thorium-8. For thorium-C+D 16 lines were measured, the 
strongest being at Hp 541. A group of lines of energies more than 
2-510® volts was recorded, probably due to thorium-D, and 
arising from the conversion of a single y-ray in the K and L levels 
of the atom. The analysis of these spectra affords strong support 
for the hypothesis that the lines of the 8-ray spectra are due to the 
conversion of y-rays in the various absorption levels of the atoms 
concerned. ¥..G. 
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Absorption and Scattering of y-Rays. N. Anmap (Proc. 
Roy. Soc., 1925, A, 109, 206—223; cf. A., 1924, ii, 440, 582).— 
Experiments have been made to test the hypothesis suggested by 
Compton (Physical Rev., 1923, [ii], 21, 483) and by Debye (Physikal. 
Z., 1923, 24, 161) by comparing the theoretical total absorption due 
to scattering with that given by the general absorption relation 
characterising each beam. A further test was made by comparing 
direct measurements, obtained by means of a conical ionisation 
chamber capable of rotation about the middle of the radiator, of the 
intensity of rays scattered within a small cone with that given by 
theory. The results of these experiments were in general agree- 
ment with the formule obtained by Compton on a classico-quantum 
basis. The y-rays from a radium standard were hardened by filters 
of iron, lead, or mercury, and their absorption by aluminium, copper, 
tin, and lead investigated by a modified form of balance method. 
In every case the atomic absorption coefficient, y,, is closely repre- 
sented by the expression »,=AZ-+BZ*, where A and B are con- 
stants for a particular beam, although decreasing steadily as the 
rays become harder, and Z is the atomic number. The right-hand 
terms represent the scattering and fluorescence absorptions, respect- 
ively. The y-rays, in their absorption by the elements investigated, 
thus obey the same general law as X-rays of much lower frequency. 
By assuming the validity of the 2° law, the mean effective wave- 
lengths of the beams were calculated, values being obtained only 
slightly less than those deduced on Compton’s theory from the 
scattering terms. Determinations of the spectral distribution of 
energy indicate that the homogeneous y-rays are superimposed on 
a background of general radiation which contains a considerable 
fraction of the total y-ray emission, with a maximum near 0-02 A. 
Measurements of the intensities of the rays scattered within a 
definite cone for two positions of the revolving ionisation chamber 
gave results one-third to one-fifth of those predicted by classical 
theory, but only about 10% lower than those calculated from 


Compton’s formula for the angular distribution of the scattered rays. 


Heating Effects of the y-Rays of Radium-B and Radium-C. 
C. D. Exits and W. A. Wooster (Phil. Mag., 1925, [vi], 50, 521— 
536).—In an apparatus automatically compensated for the heating 
due to «-particles, the heating effect of the total y-rays emitted 
by one curie of radium-B and radium-C has been found to be 
8-6+0-4 cal./hour. From the value of the ratio of the y-ray 
energies 0-10 determined from the absorption coefficient measure- 
ments of Ahmad (A., 1924, ii, 440, 582) 0-86 cal./hour is attributed 
to radium-B and 7:7 cal./hour to radium-C, corresponding with 
1-85 x 105 and 16-6 x 10° volt per disintegrating atom, respectively. 

A. E. M. 


Atomic Disintegration by «-Particles. G. Kirscu (Physikal, 
Z., 1925, 26, 457—465).—In amplification of the “ explosion ” 
theory, it is suggested that atomic disintegration by means of 
«-particle bombardment occurs in two steps. The first is the 
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assimilation of the «-particle into the nucleus, and the second the 
immediate expulsion of the H-particle. These two processes are 
nearly simultaneous ; the life of the intermediate product, which, in 
the case of a nitrogen nucleus, is a fluorine isotope, is of the order of 
101° second. The energy with which the H-particle is emitted is 
regarded as independent of its direction, and the impulse law is 
assumed to hold in each stage of the process. Calculations are madé 
of the differences of energy content of fluorine isotopes formed by the 
assimilation into the nitrogen nucleus of «-particles of various 
initial velocities. Comparison of these differences with those of the 
energy contents of H-particles emitted by the disintegration of these 
fluorine isotopes shows that the emission is accompanied by just as 
much energy as was contributed by the «-particle, so that, in all 
circumstances, the final product has the same energy content. 
These assumptions are supported by a study of the absorption curves 
of the H-particles from nitrogen under various conditions of bom- 
bardment by «-particles. The absorption curves of H-particles 
from aluminium differ markedly from those from nitrogen, in that 
some particles of very long range are emitted, the energy of which, in 
some cases, is double that predicted by theory. Several reasons are 
suggested for this fact, and the conclusion is reached that the 
emitted H-particles are not derived from protons situated in a 
single energy level, but that an innermost level, of maximum energy, 
exists which can receive energy only from those «-particles which 
have a maximum velocity and which strike the nucleus centrally. 
The emission of H-particles from nitrogen, aluminium, and other 
elements is considered on the basis of the structure of the kernel 
suggested by the author (A., 1921, ii, 150; 1924, ii, 380), and the 
existence of the group of four protons and -two electrons as a sub- 
sidiary unit is supported. It is further suggested that in building 
up the kernel from such units (‘‘ quasi H-particles’”’) and free 
electrons, levels of energy exist in the nucleus equal in number to 
the electron shells external to the nucleus, so that the periodicity 
of the elements is a property directly related to the kernel- 
structure. In considering the forces which bind the kernel together, 
it is shown that if the charges in the nucleus are regarded as rotating 
with an impulse moment mvr=h/2z, the field-energy of negative 
charges becomes many times greater than that of stationary elec- 
trons, and that, in such circumstances, a proton in a one-quantum 
orbit of 10°? cm. radius may be in equilibrium with an attracting 
point-charge of magnitude 2-88e. 


Atomic Weight of the Gold obtained from Mercury by 
Miethe and Stammreich. O. H6nicscumip and E. ZINTL 
(Z. anorg. Chem., 1925, 147, 262—264; cf. Miethe and Stammreich, 
A., 1924, ii, 874; Naturwiss., 1924, 12, 597, 1211).—The atomic 
weight of the gold so obtained was determined by the authors’ 
potentiometric method and agrees with that of ordinary gold. ‘ 

J. 8. C. 


Transformation of Mercury into Gold. A. S. RussELL 
(Nature, 1925, 116, 312).—Theoretical considerations lead to the 
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suggestion that the transformation of lead into thallium is as 

ssible as that of mercury into gold. If the masses of the thallium 
isotopes are 203 and 205, and its atomic weight, as recently deter- 
mined, is 204-4, that element is an exception to the rule whereby, 
when any element of odd atomic number possesses two isotopes, 
the heavier is never in excess. Possibly, therefore, the excess of the 
isotope 205 may be due to a natural process involving absorption 
of an electron by the nucleus of the lead isotope 205. A. A. E. 


Transmutation of Uranium into Uranium-X. A. GASCHLER 
(Nature, 1925, 116, 396—397).—Priority is claimed against Miethe 
for the transmutation of mercury into other elements. The be- 
haviour of uranium and thorium and their salts in the electric are 
and in the glow discharge in evacuated tubes has been examined, 
but no alteration in the radioactivity or chemical activity could be 
observed. When, however, strong rushes of momentary high- 
tension currents are passed, during 30 hrs., between tungsten 
electrodes in a silica tube containing mercury and uranium oxide, 
increasing radioactivity was observed, due to the production of 
uranium-X. A variation of the experimental conditions allows of 


the production of relatively large quantities of uranium-X in 30 mins. 
A. A. E. 


Occurrence of Helium and Neon in Vacuum Tubes. R. W. 
Riprne and E. C. C. Bary (Proc. Roy. Soc., 1925, A, 109, 186—193). 
—By bombardment of a hollow anticathode coated with the nitride 
of magnesium or of aluminium and placed in the focus of a concave 
cathode in a tube containing oxygen, the nitrogen atoms are dis- 
integrated, helium, hydrogen, and neon being found as products. 
Previous failures to repeat the results of Collie and Patterson 
(T., 1913, 103, 419) are attributed to the strong occlusion of the 
rare gases in the electrode splash. By heating the powdered 
discharge tubes, after 60 hrs’. discharge, at 800° in a vacuum a 
considerable amount of helium was obtained. With a single 
induction coil giving a 6-inch spark, the rare gases were always 
obtained, only minor variations in their amounts being observed 
when the hammer break was replaced by a mercury break and 
when a condensed discharge was used. Negative results were 
obtained when a larger coil was used. F. G. T. 


Chemical Activity of Helium. E. H. Boomer (Proc. Roy. 
Soc., 1925, A, 109, 198—205; cf. Manley, this vol., ii, 144).— 
When helium is subjected to an intense electronic bombardment 
(1000 volts, 5—10 milliamp.) at low pressures in the presence of a 
heated tungsten filament, both helium and tungsten disappear 
and a black deposit isformed. In general, the atomic ratio between 
the loss in weight of the filament and the loss of helium was 1: 2, 
but the proportion of tungsten was increased when a large amount 
of mercury was present in the discharge tube. In nitric acid or 
potassium hydroxide, the black deposit was decomposed with the 
evolution of helium, and the formation of tungstic oxide or a clear 
solution. If the ratio of tungsten to helium which had disappeared 
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was greater than 1:2, only the amount of tungsten necessary to 
form WHe, was dissolved from the black deposit in potassium 
hydroxide, the tungsten in excess of this ratio remaining in the 
metallic state. The rate of disappearance of helium was greatest 
in the pressure range 0-1—0-45 mm., reaching a value 4—5 mm.3 
helium at V.7'.P. per minute. The velocity of the reaction decreased 
as the discharge voltage was decreased, and was markedly affected 
by the material composing the leads, or by the presence of mercury 
vapour. Strong evidence has been obtained for the existence of the 
distinct and stable compound WHe,, tungsten helide, and less certain 
evidence, by analogous methods, that helium unites with the 
vapours of mercury, iodine, phosphorus, and sulphur to form com- 
pounds which are stable at the temperature of liquid air, and 
decompose at slightly higher temperatures. 


Nature of Radiation. J.C. SiaTerR (Nature, 1925, 116, 278).— 
Discussion. A. A. E. 


Equilibrium between Matter and Radiation. O. Srery 
(Z. Elektrochem., 1925, 341, 448—449).—On the basis of the funda- 
mental relativistic equation U mec? and of Nernst’s heat theorem, 
an expression is developed for the number of atoms per cm.® in 


equilibrium with black radiation at a given temperature. 
W. A. 


Equilibrium between Radiation and Matter. W. WestTpHaL 
(Z. Physik, 1925, 33, 557—562).—The distribution of energy is 
calculated for an enclosed space containing stationary radiation and 
molecules of a perfect gas in a stationary state and possessing a 
single specific frequency. E. B. L. 


Theory of Atomic Structure. P. Jorpan (Z. Physik, 1925, 
33, 563—570).—Pauli’s arrangement (this vol., ii, 339) of the com- 
plex terms of the spectrum of an atom in weak and strong magnetic 
fields and of the multiplicity of states of the atom, leads to more 
definite grouping of the valency electrons than was previously 
possible. EK. B. L. 


Equilibrium Principle of G. N. Lewis. M. L&rontovicz 
(Z. Physik, 1925, 33, 470—474).—Lewis’ principle is investigated in 
connexion with Einstein’s derivation of Planck's formula for black 
body radiation and is found to lead to Wien’s formula, unless it is 
assumed that there is association of quanta. E. B. L. 


Serious Difficulty in the Determination of the Number of 
Vibrations Radiated from a Bohr Atom. R. K. CHATURVEDI 
(Z. Physik, 1925, 33, 660—663).—The difficulty is to account for 
the emission of a coherent train of waves in the time allowed by 
the leap from one Bohr orbit to another. E. B. L. 


Structure of Zinc. H.Cottins (Chem. News, 1925, 131, 145— 
149).—Speculative. From the laws of relative volume and of heats 
of formation the structure of zinc is deduced as KCN. A. R. P. 
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Absorption Spectra of Mixed Metallic Vapours. II. 
Spectra of Volatile Compounds of Magnesium and the 
Alkali Metals. S. Barratt (Proc. Roy. Soc., 1925, A, 109, 194— 
197; cf. A., 1924, ii, 138)—Measurements have been made, at 
about 1000°, of the absorption of the mixed vapours magnesium- 
sodium, magnesium—potassium, magnesium-rubidium, and mag- 
nesium—cesium. The magnesium-sodium spectrum consists of a 
single band in the green region,’ degraded towards the blue, and 
with a head at 5290-8 A. Magnesium—potassium vapours of moderate 
density exhibit two bands, one in the red, degraded towards the 
long-wave side, with the head at 6549-7 A., and the other in the blue, 
degraded towards the short-wave region, with the head at 4611-6 A. 
In much denser vapours a third band appears in the green, degraded 
towards the blue, with the head at 5150-4 A. The magnesium- 
rubidium spectrum has a band at 4728-1 A., degraded towards the 
blue. Magnesium—cesium vapours show two bands, one shading 
off on either side of a maximum at 5706 A., the other, with a head at 
4839-2 A., degraded towards the blue. Reasons are advanced for 
attributing these bands to the molecules of volatile compounds 
of magnesium and the alkali metals. 


Absorption of Light by Vapours of Lead, Tin, Bismuth. 
Antimony, and Magnesium. A. L. Narayan and K. R. Rao 
(Phil. Mag., [vi], 1925, 50, 645—649).—The absorption spectrum 
of non-luminous lead vapour shows, in addition to the fundamental 
line at 2833 A., a faint banded spectrum, appearing at about 1100°, 
extending from 3100 to 3400 spaced at intervals of about 32 A. 
That of tin vapour showed a faint reversal of the line 2706-6 A. 
That of bismuth at 800° showed the typical line at 3067 A., a banded 
spectrum extending from 2600 to 2900 with a spacing of 15 A., and 
fine lines at 2721-5, 2730, and 2745 A., and at 1200° a further banded 
spectrum extending from 6500 to 4500 with the spacing varying from 
90 to 35 A. in passing from the red to the blue. That of antimony 
shows fine lines at 2312 and 2306 A., and a banded spectrum extend- 
ing from 2305 to 2250, with an interval of about 15 A.; with 
increasing temperature a band spectrum in the region 2830 to 3000 
and a fine line at 2770 A. appear. That of magnesium at high 
temperatures shows a line at 4571 A. corresponding with the change 
in energy level 1S—2pz,. A. E. M. 


Structure of the Ultra-violet Bands of Water Vapour. G.H. 
Dreke (Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 174—181).— 
The lines of the water vapour bands at 3064 and 2811 are classified. 
By making use of Watson’s measurements of the band 2811 (this 
vol., ii, 349) and a modification of Heurlinger’s arrangement of the 
band 3064 (“‘ Untersuchungen iiber die Struktur der Bandenspektra,” 
Lund, 1918), a complete analysis of the bands is shown to be possible. 
The question of the origin of the bands, whether due to H,O or to 
OH molecules, is still open. A. B. M. 


Band Spectra Associated with Carbon. F. Baupert (Nature, 
1925, 116, 360).—A claim for priority. A. A. E. 
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Flame Spectra of Carbon Monoxide and Water-gas. I. 
F. R. Weston (Proc. Roy. Soc., 1925, A, 109, 176—186).—The 
flame spectrum of carbon monoxide, and the effect on it of admixture 
of hydrogen in varying proportions, have been determined. The 
spectrum of pure undried carbon monoxide consists of a banded 
radiation extending from 5000 to 2200 A., on which a continuous 
spectrum and some steam lines are superimposed. As the carbon 
monoxide in the burning gas is progressively replaced by hydrogen, 
both the banded and continuous parts of the spectrum fade away 
until, at an equimolecular mixture of the gases, they nearly disappear, 
only steam lines remaining visible. The intensity of these lines 
increases with the amount of hydrogen, reaching a maximum in the 
spectrum of pure hydrogen. At the same time, a rapid shortening 
of the ultra-violet end of the continuous spectrum occurs. The 
spectrum of carbon monoxide burning in various supporting 
atmospheres (air, “‘ argon air,” dried, undried, and 6% ozonised 
oxygen, nitrous oxide) was photographed. With undried air, the 
continuous part of the spectrum is intensified and prolonged. Dried 
oxygen has the effect of diminishing the intensity of the steam lines. 
By burning carbon monoxide in oxygen at various pressures it was 
found that as the pressure is reduced the banded spectrum becomes 
more distinct and the continuous part less intense, without any 
alteration of the positions of the bands. Measurements are given 
of the intensity and distribution of the band spectrum of carbon 
monoxide burning inair. It is concluded that in the flame of undried 
carbon monoxide two sets of independent reactions occur simul- 
taneously, (a) direct combination of carbon monoxide and oxygen, 
exciting radiations which give rise to the continuous and banded 
parts of the spectrum and to the blue colour of the flame, and (bd) re- 
action between carbon monoxide and oxygen molecules giving rise 
to steam lines in the spectrum. Addition of hydrogen causes the 
second reaction to predominate. 


Red Cyanogen Spectrum in Daniel’s Comet (1907). F. 
Baupet (Compt. rend., 1925, 181, 331—333).—Re-examination of 
plates taken in 1907 shows that the red band of the comet originates 
in the red group of bands due to cyanogen which are observed in the 
carbon arc. In the comet the bands are very intense and are 
superimposed on a fairly intense continuous spectrum. R. A. M. 


Infra-red Absorption Spectra of Organic Derivatives of 
Ammonia. I. Aniline and some Mono- and Di-alkyl- 
anilines. F.K. Brett (J. Amer. Chem. Soc., 1925, 47, 2192—2207). 
—tThe absorption spectra of aniline, methyl- and dimethyl-, methyl- 
ethyl-, ethyl- and diethyl-, -propyl- and di-n-propyl-, n-butyl- 
and di-n-butyl-, and isoamyl-anilines between 1-0 and 12-0p have 
been measured and plotted, the accuracy of the absorption curves 
being within 0-05z. The main conclusions are as follows: am- 
monia shows a single deep band at 2-98 (Coblentz, Carnegie Inst. 
Pub., 1905, 35, 53), whilst in aniline this shifts to 2-8u and the 3-25z 
band of benzene appears. In the monoalkylanilines, the 2-8. band 
becomes shallower and the 3-25 band shifts to 3-3u and is con- 
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sistently deeper than the 2-8 band, whilst in the dialkylanilines the 
latter almost disappears and the 3-34 band becomes deeper. Thus 
with progressive substitution in ammonia the specific influence of 
tervalent nitrogen on absorption in the region 2-84 progressively 
diminishes. In the region 2-7—3-4u, therefore, the absorption 
permits a pronounced qualitative differentiation between aniline, 
mono- and di-alkylanilines. J. W. B. 


Absorption Spectra of Pyruvic Acid. Existence of Tauto- 
meric Forms. V. HENRI and C. Fromaceort (Bull. Soc. chim., 
1925, [iv], 37, 845—853)—The study of absorption spectra 
gives a ready method of proving the presence of tautomeric forms, 
since the ultra-violet absorption by a molecule with a double bond 
between two carbon atoms is much stronger than that by a molecule 
with a double bond between a carbon and anoxygenatom. Inconcen- 
trated solutions of pyruvic acid the acid is almost entirely in the keto 
form, but the intensity of absorption increases with dilution, and the 
presence of a double bond between two carbon atoms is indicated. 
A formula is given for calculating the growth of the enol form with 
dilution, from which it appears that the growth of the enol form 
increases tenfold when the concentration drops from 0-1N to 
0-01N, and is only increased one and a half times on dropping from 
0-0LN to 0-002N. <A study of the influence of the pg of the medium 
shows that the amount of the enol form increases with the alkalinity 
ofthe solution. The biological significance of these results is pointed 
out. L. L. B. 


Ultra-violet Absorption Spectra of Mono- and Di-deriv- 
atives of Benzene. F. W. Kuinastept (Acta Acad. Aboensis 
Math. Phys., 1924, 3, 1—82; from Chem. Zentr., 1925, i, 2286; 
ef. A., 1923, ii, 48).—The absorption of ultra-violet radiations up to 
1944 A, has been examined quantitatively for toluene, phenol, 
aniline, the xylenes, cresols, toluidines, and dihydroxybenzenes. 
All compounds which show narrow absorption bands in the vapour 
state give also in indifferent solvents spectra with narrow (10—30 A.) 
bands similar to the spectra of their vapours. The characteristics 
of the absorption spectra of the compounds mentioned are described, 
Substitution in the benzene nucleus by methyl, hydroxyl, or amino 
groups results in a displacement of the selective absorption towards 
the red, an increased total absorption in the inner ultra-violet, an 
increase in the molecular absorption coefficient of the strongest inner 
bands, and a change in the number, form, and distribution of the 
different bands. Similar effects are observed in substituted toluene 
derivatives. The selective absorption of para derivatives is dis- 
tinguished, apart from the nature of the substituent, by a large 
number of sharply defined narrow bands, begins at longer wave- 
lengths, and is more marked in the extreme ultra-violet than is the 
case with the other isomerides. Ortho and meta derivatives are 
similar in the middle ultra-violet and to a certain extent in the outer 
ultra-violet. The absorption spectra of the hydrocarbons examined 
have no definite benzene character. The absorption spectra of the 
phenols, apart from those parts of the spectra of para derivatives 
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which contain numerous bands, are generally similar. The amines 
are generally similar in their absorption spectra up to the outer 
ultra-violet, except that aniline and p-toluidine have narrow bands 
in the inner ultra-violet. G. W. R. 


General Nature of Band Spectra. J. W. NicHoxson (Phil, 
Mag., 1925, [vi], 50, 650—662).—A theoretical discussion of band 
spectra, directing attention to the relationships between line and 
band spectra. A formula is suggested which contains as a funda- 
mental constant a Rydberg constant only. Some terms arise from 
ordinary quantum theory as applied to electronic orbits, whilst 
others arise from the quantising of the degrees of freedom of the 
nuclei. A. E. M. 


Complementary Researches on the Structure and Distri- 
bution of Band Spectra. H. DESLANDRES (Compt. rend., 1925, 
181, 265—271; cf. this vol., ii, 736)—The infra-red bands of 
the simple gases oxygen, carbon monoxide, hydrogen cyanide, 
ammonia, water, and methane can be expressed by the relation 
v=qd,/rs, where d, is a universal constant 1062-5 and q, r, and s are 
integers. The data for ammonia are examined in detail and are 
found to agree with the relation very well. Hydrogen fluoride, 
chloride, and bromide also exhibit bands related to the uni- 
versal frequency. Although the data are incomplete, a tentative 
analysis is put forward suggesting that the constant frequency- 
differences characteristic of sub-groups are also small sub-multiples 
of the constant. The author agrees with Baly (“‘ Spectroscopy,” 
vol. 1, 1924) that the infra-red region is of primary importance for 
radiation theories of reaction. R. A. M. 


Experimental Determination of the Critical Excitation 
Frequency for the Production of Fluorescent X-Radiation. 
8S. K. Atitison and W. Duane (Proc. Nat. Acad. Sci., 1925, 11, 
485—489; cf. Physical Rev., 1925, [ii], 25, 581).—Experiments in 
which the fluorescent radiation was excited in a silver plate by 
primary radiation from a tungsten target show that to produce a 
fluorescent line spectrum the primary radiation must contain X-rays 
of frequency at least as great as that of the corresponding critical 
absorption, this frequency being the same for all lines in the series. 
The wave-lengths of the Ka, and Kaz lines in the fluorescent silver 
spectrum are 0-55834 and 0-56266 A., respectively. J.8.C. 


Photographic Sensitometry with Fluorescent Oils. G. R. 
Harrison (J. Opt. Soc. Amer., 1925, 14, 113—123).—The changes 
in sensitivity and contrast produced in several brands of photo- 

aphic plates by coatings of fluorescent oils have been studied 
through the wave-length range 2200—3800 A. Characteristic 
curves are given for the coated plates. Some plates show a maximum 
sensitivity increase with a thick coating of oil, others with a thin 
coating. Clear paraffin oil gives the maximum sensitivity increase, 
whilst light lubricating oil has more effect on the contrast. The 
exposures required may be cut down 400-fold by oil treatment. 
With some oils, a gain in sensitivity is achieved only when the 
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intensity of the incident light is above a certain value, below which 
the sensitivity is diminished. The sensitivity is generally decreased 
for wave-lengths longer than 2500 A. Contrast improvement may 
be obtained even up to 3800 A. The sensitivity of a plate uniformly 
oiled is constant over its surface to within 1°. S. B. 


Activating Element in Luminescent Boron Nitride. E. 
TrepE and H. Tomascuex (Z. anorg. Chem., 1925, 147, 111—122; 
ef. A., 1921, ii, 74; Z. Elektrochem., 1923, 29, 303).—Experiments 
are described which show that specimens of boron nitride exhibit 
luminescence only when small quantities of carbon are present. 

J.8.C. 


Economy Coefficients of Phosphorescent Substances. F. 
ScHMIEDER (Ann. Physik, 1925, [iv], 77, 381—416).—The 
economy coefficient, defined as the ratio of the energy of the emitted 
to that of the exciting light, has been measured for three phos- 
phorescent calcium sulphide preparations, employing exciting light 
of wave-lengths 365 and 435 yu. A method is described, based on 
Lenard’s differential equation for the light emission of phosphorescent 
substances, in which the total transmitted and phosphorescent light 
emerging from a monochromatically illuminated layer of a phos- 
phorescent substance’ is measured by a photo-electric cell. The 
transparency of the layer is determined by measuring the trans- 
mission of light of the non-exciting wave-length 546 uz. Measure- 
ments were made of the intensity of the phosphorescent bands of 
the preparations CaBix, ZnCu«, CaCux, at a series of temperatures. 
The possible sources of error in the method are investigated in detail, 
and all assumptions subjected to experimental tests. For the above 
phosphorescent substances, in the order given, the mean economy 
coefficients for exciting light of wave-length 435 yy are 0-97, 0-835, 
0-75, and for light of wave-length 365 uy, 0-82, 0-731, 0-63, respect- 
ively. The results confirm Lenard’s conclusion that for each 
quantum of exciting light absorbed, one quantum of emitted light 
appears. Evidence was obtained that some of the emission centres 
are able under certain conditions to emit more light energy than they 
absorb, the excess energy arising possibly from the kinetic energy 
of the atoms composing the emission centre, or from the thermal 
energy of the centres. F. G. T. 


Dependence on Temperature of the Internal Friction and 
Electrical Conductivity of Aqueous Solutions. M. Wien 
(Ann. Physik, 1925, [iv], 77, 560—586; cf. Physikal. Z., 1924, 25, 
559).—A review of data for the effect of temperature on the elec- 
trical conductivity of aqueous solutions supports the view that the 
initial temperature coefficient comprises the two effects of a change 
of viscosity of the solvent, which occurs in an imperceptibly short 
time, and of a second effect, which is not instantaneous, and is 
dependent on the ions in solution. The temperature coefficient of 
the fluidity of water and of aqueous solutions can be expressed by 
the formula «=1/(a+bi), where @ and } are constants. The 
temperature coefficients of the electrical conductivity of these solu- 
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tions, plotted against temperature, lie on curves which are parallel 
to those for the temperature coefficients of the fluidity, so that in 
the range 0—100°, the expression B=a-+y holds, where 8 and « 
are the temperature coefficients of the conductivity and the fluidity, 
respectively. With the exception of sodium carbonate solutions, 
y is negative. It has values for neutral salts between —0-2 and 
—0-:3, for bases between —0:5 and —0-7, and for acids between 
—0-8 and —1-6; it is a characteristic of a given ion. For most 
solutions, y is, within the limits of experiment, independent of 
temperature, and only slightly, if at all, dependent on the concen. 
tration. Except with phosphoric and hypophosphorous acid solu- 
tions, the constancy of y holds over the range 0-0001—0-05./-solu- 
tions. The chief deviations from constancy of y with temperature 
change are shown with solutions of sulphuric and hydrochloric 
acids, and of copper sulphate. The significance of y is discussed, 
and it is shown that most theories of solution afford simple explan- 
ations for it. By integration of the expression B=«-+-y, the expres- 
sion 2,=A7{1+-9,(t—r)\?ev*-? is obtained for the conductivity of 
the solution, where {1-+-q¢,(t—7)!}? represents the dependence of the 
fluidity of the solution on temperature, and the term e7-7) 
depends on the nature of the ions. This expression accords extremely 
well with experimental data, for such .diverse solutions as 


0-00097.U-sodium chloride and 1-014M acid. 
> 


Dependence of Dielectric Constant of Aqueous Solutions on 
Temperature. L. Kockrent (Ann. Physik, 1925, [iv], 77, 417— 
447).—A sensitive apparatus is described by which measurements 
may be made of the dielectric constants of liquids with conductivi- 
ties up to 5x10 mho. Numerous measurements were made with 
water, and with sucrose solutions containing up to 40% of sucrose at 
temperatures between 0° and 100°, and with carbamide solutions 
containing up to 15° of carbamide between —4-3° and 63°. The 
following values were obtained for the mean temperature coefficients 
of sucrose solutions between 0° and 100°: 10%, 0-392%; 20%, 
0-395%; 30%, 0-403%; 40%, 0-412%. The values for water 
between 0° and 100° may be represented by the expression «= 
87-9e-00047, =A more accurate value of the coefficient in this 
expression is 0-00481 between 0° and 50°, and 0-00445 between 50° 
and 100°. The behaviour of carbamide is abnormal in that its 
presence raises the dielectric constant of water, and the alteration of 
dielectric constant of its solutions on heating above 35° is irre- 
versible, although no decomposition can be detected in the solution. 
The results for water show no agreement with Debye’s theory (Verh. 
phys. Ges., 1913, 45, 777) and only an approximate one with that of 
Gans (Ann. Physik, 1921, [iv], 64,498). The variation of dielectric 
constant with concentration is in qualitative agreement with the 
results of other workers. 

Molecular Fields and their Volumes. A. BatscuinskI (Bull. 


Acad. Sci. St. Pétersbourg, 1918, [6], 1l—22 ; from Chem. Zentr., 19235, i, 
2528).—The volume of an atom is only accounted for to a small extent 


5, Ue 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 933 


by the nucleus and the electrons, the greater part consisting of 
electrical fields. Similarly, the volumes of molecules consist largely 
of interstitial spaces. Molecular volume is thus rather the sum of 
the volumes of the linkings than of the volumes of constituent 
atoms. The following mean values in c.c. are given for the mole- 
cular volumes of different linkings at the b. p. of compounds 
in which they occur : C—C and C—H, 7:37; double linkings, twice 
the value for single linkings; benzene linkings, 51-2; C—Cl, 25-2; 
C—Br, 31-1; C—I, 41-9. G. W. R. 


Contraction Regularities in the Formation of Solid 
Chemical Compounds. I. I. SastavsKy (Z. anorg. Chem., 
1925, 146, 315—323).—The molecular volumes WV of a large num- 
ber of compounds are compared with the sums of the atomic volumes 
SAV. The quantity C=MV/SAV, the * contraction,” is calcu- 
lated in each case. When similar salts are compared, this quantity 
C is seen to exhibit regularities which lead to the rule: each metal 
and each acid radical which enters into a compound has its own 
specific effect on the contraction. The observed regularities are 
illustrated graphically. A. B. M. 


Refractive Power of Atoms for X-Rays. H. Mark and §. 
TotksporF (Z. Physik, 1925, 33, 681—687).—Anhydrous strontium 
chloride crystallises in the cubical system of the type of fluorite, 
the length of the edge of the unit cube being 7-00 A. The intensities 
of the interferences indicate that the deflection produced by the 
ions is not simply proportional to the number of electrons they 
possess. KE. B. L. 


Critical Potentials and the Refractive Indices of Elements 
and Compounds. B. Davis (Physical Rev., 1925, [ii], 26, 232— 
240).—The Lorentz dispersion formula involves terms of the type 
N,/(v;2—v?) +N * ++, where v is the frequency of the 
light and y, and v, are natural frequencies characteristic of the 
refracting atom or molecule; v, and v, are identified with critical 
resonance frequencies. For hydrogen, the observed refractive 
index is obtained if the critical resonance potential is accepted as 
16-4 volts. The observed values are 16-0 and 16-9. Unexcited 
molecular hydrogen should therefore have an absorption band at 
760 A. For the vapours of zinc, cadmium, and mercury the observed 
refractive indices are reproduced if the following critical resonance 
potentials at the outer levels are assumed: 4-77, 4:38, and 5-21 
volts, respectively. These values in each case lie between values 
corresponding with two strong absorption lines. For other gases, 
the potentials observed and those assumed in order to fit the 
theoretical work are given below :— 

Carbon. Nitrogen. Oxygen. Sulphur. Chlorine. Bromine. Iodine. 


Observed : 11:5, 35 3617, 29-99 15:5, 52 12-2, 35 13-2, 46 11-3, 32 10, 21 
Calculated : 15, 35 17, 29-9 185,52 12-2, 16-2 13-2, 35:3 11-3, 25-8 10, 13-8 


The experimental values for carbon, nitrogen, and oxygen cannot 
all be correct. The values assumed lie on a straight line in a Moseley 
diagram. For helium, neon, and argon, the observed potentials 
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cannot be used to calculate the refractive index correctly with the 
equation of Lorentz and Lorenz. 

The calculations are extended to compounds. It is assumed that 
the heat of formation is associated with an equal energy-change of 
the valency electrons. For water and ice if the heats of formation 
are added to the critical potentials of hydrogen, the calculated values 
of the refractive index are within 0-5°% of the observed values. A 
number of inorganic and organic compounds has been studied in this 
manner and excellent agreement between observed and calculated 
values found. R. A. M. 


Tests on the Accuracy of Measurement with the Rotatory 
Dispersion Colorimetric Photometer. K. 8. Gipson (J. Opt. 
Soc. Amer., 1925, 11, 75—79).—The rotatory dispersion photometer 
previously described by Priest (A., 1924, ii, 247) has been subjected 
to tests of its performance, chiefly in the determination of intensities 
from incandescence lamps etc. The results are highly satisfactory. 

8. B. 


Rotatory Dispersion Power of Organic Compounds. XVI. 
B- and z-Sulphonic Derivatives of Camphor. E. M. Ricuarps 
and T. M. Lowry (J. Chem. Soc., 1925, 127, 1503—1514).—The 
rotatory dispersion and absorption spectra of a series of {- and 
x-sulphonic derivatives of camphor have been determined in the 
visible and ultra-violet regions. As in previous cases, there is a 
discrepancy of nearly 100 A. between the characteristic frequencies 
deduced for the low-frequency term by the two series of observations. 
The rotatory dispersion of these camphor derivatives can be 
expressed in general by a two-term Drude equation containing a high- 
frequency and a low-frequency term, the former being identified 
with the fixed asymmetric atoms and the latter with the induced 
asymmetry (A., 1924, ii, 373) of the ketonic group. In the z-deriv- 
atives the high-frequency term is suppressed or becomes negligible 
in comparison with the enhanced low-frequency term. In camphor- 
8-sulphonanhydramide the elimination of the ketonic group results 
in the suppression of the low-frequency term together with the 
selective absorption with which this term has been correlated. 
An explanation of these and other related facts is sought in a critical 
examination of the symmetry of the camphor molecule and of its 
derivatives. The rotation for light of any wave-length between 
the limits mentioned can be calculated from the Drude equation 
in which the first term represents 
the partial rotation due to the low-frequency absorption and the 
second that due to the high frequency. The numerical values of the 
constants follow (2,—% is the difference between the wave-length 
of the low-frequency band as determined from the Drude equation 
and the absorption data respectively, expressed in A.). Ammonium 
a-bromocamphor-z-sulphonate in water: C=13-936, £,—22-015, 
242=0-09668, 2, —2%.=90 A. (26708 to 4010); ammonium «-chloro- 
camphor-z-sulphonate in water: C=20-440, k,=17-677, 2°= 
0-09946, A. (A=6708 to 4055); «-bromocamphor-r- 
sulphonethylchloroamide in chloroform: C=14-287, k,=25-889, 
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1,2=0-09969 (46708 to 4358) ; «-bromocamphor-7-sulphondichloro- 
amide in chloroform : C=10-872, k,=23-897, 4,2=0-10719 (~=6708 
to 4358) ; camphor-8-sulphonic acid in water : C=28-636, k,;=22-17, 
142=0-08515, k,=—18-32, 2.?=0-04945, 2;—A,=70 A. (~=6708 
to 3969); potassium «-chlorocamphor-$-sulphonate in water : 
0=12-386, k,=12-060, 2,2=0-09768, k,=—5-1354, 2.2=0, 
125 A. (A=6708 to 3952); potassium «-bromocamphor-$-sulphonate 
in water: C=16-206, k,=18-78, 4,2=0-09517, k,=5-569, 
=55 A. (aA=6708 to 4041); camphor-$-sulphonanhydramide in 
acetone: C=4-941, k,=—10-696 to 
4220). E. E. W. 


Calculation of Rotatory Power of a Tetrahedral Molecule. 
R. DE MALLeMANN (Compt. rend., 1925, 481, 298—300).—An 
expression for the rotatory power of an asymmetric compound is 
derived. Atoms are assumed to be situated at the apices of a 
trirectangular tetrahedron. J.8.C. 


Production of Optical Activity in Silver by Circularly 
Polarised Light. H. ZocHeErR and K. Coprr (Sitzwngsber. Preuss. 
Akad. Wiss. Berlin, 1925, 426—431).—A layer of silver chloride, 
about 0-15 thick, was formed on a glass plate by the action of 
chlorine on a silver film. The plate was exposed to circularly 
polarised light for 1 hr. and after this treatment exhibited perma- 
nently circular asymmetry. The source of light was a very powerful 
arc lamp and the light was circularly polarised by Nicol prisms and a 
Fresnel total reflection epiped. ‘The film not only rotated the 
plane of linearly polarised light to the extent of 0-25°, but also 
caused the light to become elliptically polarised. The rotation of 
the plane of polarisation was unaffected by rotation of the plate 
through 90°. Circularly polarised light in nature is considered a 
possible cause of the asymmetry of organic structure. F. G.S. 


Thermal Expansion of Crystals and Chemical Constitution. 
F. A. Henoriers (Z. Elektrochem., 1925, 34, 424—428).—The 
expansibilities of alkali halides have been measured in the ranges 
0° to —79° and —79° to —184°. All decrease with temperature. 
For a given cation, the expansibility increases as the atomic weight 
of the anion rises; for a given anion it diminishes as the atomic 
weight of the cation rises. Fluorides, however, do not obey this 
rule. W. A. C. 


Chemical Constitution and K Absorption Spectra. II. 
Investigation of certain Compounds of Phosphorus. 
0. Stettine (Z. physikal. Chem., 1925, 117, 161—174; cf. A., 1924, 
ii, 139).—The X-ray K absorption spectra of a number of quinque- 
valent and tervalent compounds of phosphorus and also of additive 
compounds of tervalent phosphorus compounds were studied. A 
systematic connexion between constitution and the positions of 
absorption bands is shown to hold in most cases. L. F. G. 


Chemical Constitution and K Absorption Spectra. III. 
0. STELLING (Z. physikal. Chem., 1925, 117, 175—193; cf. preced- 
ing abstract).—Lindh’s data of the X-ray K absorption spectra of 
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elements and compounds are correlated with chemical constitution 
(cf. Z. Physik, 1925, 31, 210). The wave-lengths of the absorption 
bands of elements are higher than those of their compounds; 
sulphur is an exception. With the same element, the absorption 
bands become shorter-waved as the valency rises, provided that 
the successively attached atoms or radicals are the same. With 
constant valency, the position of the absorption bands of an atom 
depends on the atoms or radicals directly combined with it. The 
results are discussed from the point of view of the deformation theory 
(Fajans, Z. Kryst., 1925, 61, 18), and the use of X-ray absorption 
spectra in the solution of problems in chemical constitution is con- 
sidered. The experimental methods of Lindh and of the author 
are compared. L. F. G. 


Chemical Constitution and K Absorption Spectra. IV. 
Constitution of Phosphorous Acid and Some Derivatives. 
O. SteELLING (Z. physikal. Chem., 1925, 117, 194—208; cf. preced- 
ing abstracts).—Previous investigations of the constitution of the 
phosphorous acids are reviewed, and it is shown that the hypothesis 
of Rosenheim, Schapiro, and Italiener (A., 1924, ii, 51) that these 
acids exist in double molecules in aqueous solution is based on an 
incorrect interpretation of their results. A study of the X-ray 
K absorption spectra leads to the conclusion that structural formule 
may be ascribed to derivatives of phosphorous acid as follows: 
(RO),PH:O for phosphorous acid, its diesters, triphenylmethy]l- 
phosphorous acid, and ferric monopropyl phosphite (cf. A., 1918, 
i, 479); (EtO),PNa:O for sodium diethyl phosphite; (EtO),P-OAg 
for silver diethyl phosphite ; (HO),PAc:O for monoacetylphosphorous 
acid. It is probable that the diesters and metal esters form taut- 
omeric mixtures in solution. L. F. G. 


The Parachor and Chemical Constitution. I. Polar and 
Non-polar Valencies in Unsaturated Compounds. SuGpDEy, 
J. B. Reap, and H. Wiixrns (J. Chem. Soc., 1925, 127, 1525—1540). 
—The parachor (A., 1924, ii, 662) is calculated from the orthobaric 
densities and the surface tension and affords a means of comparing 
molecular volumes under equal surface tensions. The parachor 
is an additive function of certain atomic and structural constants. 
It has been found that there are two values for the double bond ; the 
one contributes 23-2 (mean value) to the molecular parachor and the 
other reduces this quantity by 1-6 (mean value) units. The former 
is characteristic of the groups >C—C< and >C—O, and the latter 


of the groups >P=0, >S=0O, in which = represents what 


the authors call a semi-polar bond (Lowry’s “‘ mixed” or “‘ ionised” 
double bonds, cf. A., 1923, ii, 480). The nature of the double linking 
in a number of compounds containing carbon, nitrogen, phosphorus, 
and sulphur has been investigated. In all the cases examined by 
the authors, semi-polar bonds (as detected by the parachor) are 
formed only when each atom, except hydrogen, has attained a com- 
plete octet. The octet is never exceeded and semi-polar bonds are 
not found when their existence would necessitate the presence of a 


— 


n 
ti 
b 
b 
a 
fi 


+ 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 937 


sextet around one or other of the atoms concerned. New measure- 
ments of the surface tension and density of sixteen substances have 
been made, using for the former the method of maximum bubble 
pressure (cf. Sugden, A., 1924, ii, 154). E. E. W. 


The Parachor and Chemical Constitution. II. Geo- 
metrical Isomerides. S.SuGpEN and H. Chem. 
Soc., 1925, 127, 1868—1874).—By means of the parachor, a distinc- 
tion can be drawn between the non-polar and semi-polar double 
bond (cf. A., 1924, ii, 662, and preceding abstract). To determine 
the type of linking in geometrical isomerides, measurements have 
been made of the surface tension and density of methyl cinnamate, 
methyl allocinnamate, methyl «-bromocinnamate, methyl «-bromo- 
alocinnamate, methyl $-bromocinnamate, methyl $-bromo-alio- 
cinnamate, methyl mesaconate, methyl citraconate, methyl 
fumarate, and methyl maleate. All the substances examined 
contain a non-polar double bond, adding 23-2 units to the molecular 
parachor. In each case, the cis-compounds, in which two bulky 
groups are adjacent, give values for the parachor closely approximat- 
ing to the theoretical figure, whilst the trans-compounds give values 
which are lower by from one to four units. L. L. B. 


Theories of Polar and Non-polar Free Affinities. Reply 
to some Recent Criticisms and Comparisons. G. N. BuRK- 
HARDT and A. Lapworts (J. Chem. Soc., 1925, 127, 1742—1750).— 
The contention of Ingold and his co-workers (A., 1924, i, 322, 323, 
1116), that the results of their recent studies of certain reactions of 
nitrosobenzene provide evidence in favour of the Thiele—Flirscheim 
non-polar theories of valency, and against the polarity theories, is 
freely criticised. It is contended that Ingold and Weaver have 
given a ring formula to the product of the interaction of nitroso- 
benzene and ethyl methylenemalonate without sufficient evidence. 
The same compound has now been prepared from ethyl hydroxy- 
methylenemalonate and §-phenylhydroxylamine in cold methyl 
aleohol. The compound is thus dicarbethoxymethyl-N-phenyl- 
nitrone, O.NPh:CH-CH(CO,Et),, or the enolic form of this compound. 
It is claimed that the formation of this substance is in accordance 
with the prediction of the polarity theories of Lapworth and 
Robinson, but quite contrary to the predictions of the Werner- 
Flirscheim theory. E. E. W. 


Valency Relations of Boron, Carbon, and Nitrogen from 
the Standpoint of the Bohr Atomic Model. W. A. Want (Z. 
anorg. Chem., 1925, 146, 201—224).—The valency relations of boron, 
carbon, and nitrogen are explained by a development of the Bohr 
theory. It is assumed that different arrangements of the orbits 
of the electrons outside the stable inert gas kernel can exist, corre- 
sponding with the different possible valencies of the atoms, that the 
atom can pass from one of these arrangements to another under 
suitable conditions, and that in some cases two such arrangements 
can exist together in dynamic equilibrium; e.g., the orbits of ter- 
valent nitrogen are arranged thus: two 1,, two 2,, three 2,. This 
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arrangement is shown to be in accordance with the spectroscopic — 


evidence. In quinquevalent nitrogen, the orbits become two 1, 
one 2,, four 2,. Both nitrogen and boron tend to form the especially 
stable electron configuration of carbon, and this tendency is shown 
to lead to the formation of the stable complex ions of quinquevalent 
boron and quinquevalent nitrogen. Thus the addition of KF to BF, 
is explained by the boron atom taking up a fourth electron with 
the consequent production of the complex ion [BF,]-. Nitrogen, 
on the contrary, forming a stable four-electron arrangement, forces 
the fifth electron to move in an eccentric outer orbit similar to that 
of the outer electron in the atoms of the alkali group, so that a 
positive quinquevalent ion is readily produced. The theory is applied 
to other valency phenomena of these three elements. A. B. M. 


Problems of Boron Chemistry. W. A. Want (Z. aiorg. 
Chem., 1925, 146, 230—238).—The quadrivalency of boron cannot be 
assumed from the existence of such compounds as B,H, and B,H,p. 
These compounds are more closely related in their chemical beha- 
viour to the hydrides of nitrogen than to those of carbon. This 
comparison leads to a suggested structure for these compounds, 
which does not need the assumption of quadrivalent boron, but to 
substantiate which requires further experimental evidence. 

A. B. M. 


Regularity in the Rare Earth and Titanium Groups. 
G. von Hevesy (Z. anorg. Chem., 1925, 147, 217—232).—The 
properties of the rare earth elements are considered from the point 
of view of the quantum theory of atomic structure. The molecular 
volumes of the isomorphous octahydrated sulphates of praseodym- 
ium, neodymium, samarium, europium, gadolinium, dysprosium, 
holmium, erbium, ytterbium, and lutecium decrease with increas- 
ing atomic number, from which it is concluded that the binding 
forces of the valency electrons increase as the series is ascended. 


J.8.C. 


Distribution of Intensity in the X-Ray Spectra of certain 
Long-chain Organic Compounds. G. SHEARER (Proc. Roy. 
Soc., 1925, A, 108, 655—666).—The carbon chain with its attached 
hydrogens is regarded as a uniform distribution of scattering material 
for X-rays. A methyl group at the end of the chain will result in 
a low scattering power at the end of the molecule on account of the 
small mass of the hydrogen atoms. <A carboxyl group will have a 
scattering power in excess of the average scattering power of the 
chain. In esters and ketones the ketonic oxygen attached to one 
of the carbons of the chain will result in an increase in scattering 
power at this point. On the basis of the above assumptions and 
of ideas previously developed regarding the spacing of molecules 
(this vol., ii, 366, 367), the theoretical distribution of intensities in 
the spectra of a number of organic compounds is calculated ; the 
calculated values agree fairly well with those observed. Attention 
is directed to the possibility of using such methods to elucidate 
problems in chemical constitution. L. F. G. 
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Dimensions of the Molecule and Molecular Weight of 
Crystalline Egg-albumin. P. L. pu Noiy (J. Biol. Chem., 
1925, 64, 595—613).—The author’s surface tension method (this 
vol., ii, 109) for the study of molecular dimensions has been applied 
to crystalline egg-albumin; the two most prominent groups of 
surface tension minima were observed at concentrations of 1/140,000 
and 1/190,000; from these, the dimensions of the ‘* phantom shape ” 
of the molecule are calculated as 41-7 x 10°§ cm. and 30-8 x 10°8 cm., 
which, assuming the shape to be that of a parallelepiped with a 
square base and the specific gravity to be a property of all the space 
occupied by the molecule, gives for the volume occupied by a mole- 
cule 39-6 x 10°! c.c. and for its weight 51-310"! g. Taking the 
constant of Avogadro, N, to be 6-004 x 103 this leads toa molecular 
weight of 30,800, which agrees well with the figure (31,406) obtained 
by doubling the minimal molecular weight as determined by analysis. 
The figures receive further support from the fact that the volume 
occupied by one carbon atom (vol. of molecule+number of carbon 
atoms) calculated from them is 28-45 x 10 c.c., which is in close 
agreement with the mean value obtained similarly from eight 
compounds of which the molecular dimensions have been deter- 
mined by Langmuir (A., 1917, ii, 525). C. R. H. 


Two New Elements of the Manganese Group. W.Noppack, 
I. TackE, and O. Bera (Sitzungsber. Preuss. Akad. Wiss. Berlin, 
1925, 400—409).—From theoretical considerations, it was concluded 
that the missing elements of the manganese group, of atomic num- 
bers 43 and 75, respectively, occur in platinum ores and in the 
mineral earths. Examination of platinum ores led to the separation 
of a volatile oxide, probably the highest oxide of element 75. Its 
identity was established by examination of its X-ray spectrum. 
Both elements occur in columbite, and a product was obtained con- 
taining 5% of element 75 and 0-5% of element 43. The sublimate 
from this product gave the lines of the new elements. Small 
amounts of element 43 occur in sperrylith, gadolinite, fergusonite, 
and zircon, and traces of element 75 in tantalite and tungstite. The 
following lines have been measured in the X-ray spectrum of element 
43: Ka,—0-672, Ka,—0-675, K8,—0-601 A.; those measured for 
element 75 are L8,—1-2048, L8,—1-216, L8,=1-2352, Lx, =1-4299, 
Ia,=1-4407 A. The positions of these lines agree well with the 
calculated values, and their relative intensities are as expected 
from those of the neighbouring elements. 

The names “ masurium ” (Ma) for element 43 and “ rhenium ” 
(Re) for element 75, have been chosen. Their estimated total 
amount is between 10!? and 10° of the earth’s crust. F. G. S. 


X-Ray Investigation of the Structure of Alloys. A. Sack- 
LovskI (Ann. Physik, 1925, [iv], 77, 241—272; cf. A., 1923, ii, 519; 
1924, ii, 110).—The Bohlin-Seeman method (A., 1920, ii, 214) of 
investigating powdered materials using a cylinder has been employed 
with alloys. The technique is described and its advantages and 
disadvantages fully discussed. The crystallographic results for the 
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following sets of alloys, silver-copper, lead—magnesium, tin-mag. 
nesium, copper-nickel, fully confirm the conclusions based on phase 
diagrams, and in particular the non-existence of the compounds 
Ag,Cu, and NiCu is reaffirmed. 

The rule given by Vegard (A., 1916, ii, 405) that the lattice con- 
stants in mixed crystals are purely additive is found to be valid for 
the silver-copper and copper-nickel systems. Bain has advanced 
the view that the lattices of inter-metallic compounds exhibit lower 
symmetry than those of their components. Becker and Ebert 
have already denied the validity of this generalisation, and the 
author shows that the compounds PbMg, and SnMg, are also in con- 
flict with Bain’s rule. These compounds both exhibit a regular face- 
centred structure, A. From the densi- 
ties (PbMg, 5-542, SnMg, 3-591) the calculated values are 6-75 and 
6-77 A., respectively. R. A. M. 


Application of X-Rays to the Study of Alloys. H. Weiss 
(Proc. Roy. Soc., 1925, A, 108, 643—654).—The «-bronzes and the 
silver—gold alloys were examined by the powder-photograph method. 
The spectra of the «-bronzes follow the same laws of position and 
intensity as the spectrum of pure copper, the side of the cell increas- 
ing, however, with increase of tin until the limiting solid solution is 
reached (about 10% Sn). The results suggest that one atom of 
tin takes the place of several atoms of copper. With the silver- 
gold alloys all the results are again in accordance with a face-centred 
cubic lattice. From silver to gold the size of the cell varies con- 
tinuously, the sudden increases recorded by McKeehan (A., 1923, 
ii, 428) not being observed. L. F. G. 


Determination of Intensity Ratios in Systems of Debye- 
Scherrer Rings. Application to the Investigation of the 
Photographic Process. R. Biunck and P. P. Kocn (Ann. 
Physik, 1925, [iv], 77, 477—494).—An X-ray camera of the Debye- 
Scherrer type is described, with a photometer device consisting of a 
sectional cylinder rotating against the lower half of the film, so 
that the illumination of that portion of the film may be proportion- 
ately reduced, compared with that of the upper half. A series of 
measurements with X-rays of wave-length 0-71 A. showed that the 
density of the image was proportional to the intensity of the X-rays. 
X-Ray analysis of the silver in a photographic plate which had been 
developed in artificial daylight indicated a face-centred cubic lattice 
with an elementary cell of edge 0-403 A., agreeing with the value for 
massive silver. Measurement of the intensity-distribution im 
individual rings of the X-ray photograph gave values, by Scherrer’s 
method (A., 1919, ii, 274), of 1—2u for the diameter of individual 
silver crystals in the exposed photographic film. Comparison was 
made of the measured intensity-distribution in single rings with 
that calculated from the geometry of the instrument. The meas 
intensities were slightly higher than the calculated. X-Ray 
absorption measurements of an exposed photographic film corre- 
sponded with a silver content of 0-00065 g./cm.? F. G. T. 
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Separation of Silver from Silver Halides through Intense 
Irradiation. P. P. Kocu and H. Vocier (Ann. Physik, 1925, 
liv], 77, 495—-502).—The assumption that the formation of the latent 
photographic image, if due to the passage of an electron from the 
bromine ion to the silver ion, and the separation of free silver, should 
be associated with a derangement of the crystal lattice of silver 
bromide has been investigated by the photometric X-ray analysis 
method of Blunck and Koch (ef. preceding abstract). Measurements 
with silver bromide prepared in red light from a dry plate or by 
precipitation, indicated a cubic lattice, with lattice-constant a= 
289x108 cm., agreeing with previous measurements. Slight but 
definite differences in the intensity-distributions were found in the 
Debye-Scherrer rings for these two preparations. The ratio of the 
intensity of the innermost (001), to that of the second (011) ring 
was 0-99. for the technical silver bromide and 1-16 for the gelatin- 
free product. With specimens of silver bromide exposed to sun- 
light for a day, or under 5% sodium nitrite for 1} hrs., a second series 
of rings, corresponding with the silver lattice, was superimposed 
on the silver bromide rings in the X-ray photograph. 

An X-ray photograph of a dry plate, exposed in sunlight, un- 
developed, but fixed in an acid fixing bath, showed the rings corre- 
sponding with the silver lattice with great clearness. Measure- 
ments of the absorption of X-rays by a plate so treated, corrected for 
the absorption by the gelatin, gave a free silver content in the plate 
of 000024 g./em.? Similar results were obtained with silver chloride, 
but no development of the rings of the silver lattice was observed with 
silver iodide, even after 4 months’ daily exposure to sunlight. 


Compton's Theory of X-Ray Scattering. H. Fricke (Nature, 
1925, 116, 430—431).—Two methods are briefly described whereby, 
for very hard X-rays (2<0-15 A.), Compton’s theory of scattering 
has been verified within an experimental error of about 10%. 

A. A. E. 


Crystal Structure of Thallium Chloride and Thallium 
Bromide. G. LuNDE (Z. physikal. Chem., 1925, 117, 51—56).— 
Debye-Scherrer diagrams for these substances were obtained. 
The data for thallium chloride obtained by Davey and Wick (Physical 
Rev., 1921, [ii], 17, 403) are corroborated. The thallium bromide 
unit cell contains about 1 mol.; the side is 3-968 A.; the structure 
is cubic body-centred, as found by Niggli (A., 1922, ii, 4 wa 


Permutoid Structure. H. Kautsky and G. HERzBERGe (Z. 
anorg. Chem., 1925, 147, 81—90).—The concept of permutoid struc- 
ture is considered in relation to the siloxen derivatives (A., 1924, 
ii, 674), graphitic acid (Kohlschiitter and Haenni, A., 1919, ii, 152), 
and silicic acid from biotite. These substances behave as if the 
molecules are arranged in a series of surfaces. They all show the 
same structure and consist of a series of lamelle of thickness of the 
order of molecular magnitudes. In the several cases, the original 
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substances for the preparation of these compounds possess a struc- 
ture of this type. The reaction between calcium silicide and 
hydrochloric acid takes place exclusively along the basal surfaces, 
the side surfaces being unattacked. Rapid diffusion occurs only 
within the spaces between the lamelle. J.8.C. 


The Molecule in Crystals. R.O.HeErzoc and K. 
(Kolloid-Z., 1925, 37, 23——-24).—The name “ dynad ”’ is given to a 
unit within which each atom is held by forces stronger than those 
between the atom and any atom outside the unit. Two broad 
groups are recognised : microdynes, which are never larger than the 
elementary cell, and macrodynes, which may be of the order of a 
whole crystal. Determination of the dynads should replace at 
present attempts to define the molecule in crystals. E. M.C. 


Crystallography of Methyldiphenylmethyldichloroamine. 
D. J. FisHer (Amer. J. Sci., 1925, [v], 10, 201—203).—The crystals 
(from light petroleum and from alcohol) are monoclinic—prismatic, 
a:b:c=0-402:1:0-365; 8=67° 16’. They are acicular along the 
c-axis and have a strong cleavage along (010). They are optically 
positive, with refractive indices approximately «1-64, 6=1-68, 
and y=1-74. W. A. C. 


Dissolution Velocity and Etched Figures on Crystals. G. 
TAMMANN (Z. anorg. Chem., 1925, 146, 413—419).—The kinetics 
of the dissolution of a crystal is considered in relation to the figures 
produced by etching. A theory of the phenomena observed is 
briefly outlined. A. B. M. 


Orientation of Etched Figures and the Distribution of the 
Atoms in the Space Lattice. G. TammMann and W. Krines 
(Z. anorg. Chem., 1925, 146, 420—432; cf. preceding abstract).— 
The etched figures produced on a number of crystals are compared 
in the light of our knowledge of the structure of the crystals. It is 
shown that the crystal surface is first attacked along the lines of 
the crystal lattice in which the atoms entering into the reaction 
are most closely packed. On continued etching, figures appear 


the outlines of which are parallel to the primary grooves. ‘ 
A. B. M. 


Theory of Metallic Conductivity. H. Cassen (Z. Physik, 
1925, 33, 477—478).—The specific conductivities of the elements 
are multiplied by the atomic volume raised to the power 3 and the 
results exhibited in connexion with the periodic table of en 


Theory of Electrical Conduction in Metals. A. Wor 
(Physical Rev., 1925, [ii], 26, 256—260; cf. Frenkel, this vol., ii, 
479; Hojendahl, A., 1924, ii, 647).—The electrons are assumed to 
have kinetic energy corresponding with the thermionic work function 
W and to move in orbits which form a space lattice with a constant 6 
of the same order as that of the positive ions §,. At each critical 
point of an orbit, each of the six directions is taken as equally 
probable. It is then deduced that o, the specific conductivity, is 
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given approximately by 0-6Ne?(6?/h)eW /H1, where is the mean 
heat content of one degree of freedom of the metal. Fair agreement 
between observed and calculated values is obtained. R. A. M. 


Electron Conduction in Crystals. B. Guppzn and R. PoHL 
(Physikal. Z., 1925, 26, 481—483).—Lenz (ibid., 365) found that 
the stationary photo-electric current in zinc sulphide crystals or 
the diamond was very much less at the temperature of liquid air 
than at the ordinary temperature. From the contrast with ordinary 
metallic conduction in which falling temperature increased the 
conductivity up to super-conductivity, Lenz concluded that the 
so-called photo-electric current was not caused solely by illumin- 
ation, but that thermal effects also occurred. The present authors 
have examined the photo-electric current per unit of light-intensity 
of various wave-lengths falling on a crystal of sodium chloride at 
(a) 20° and (b) —180°. Over the range 410—490yu, the current 
is larger at —180° than at 20°, but over the ranges 340—410up 
and 410—600uy it is smaller. Lenz takes little account of the 
wave-length of the light used, so that whilst his observations 
are doubtless correct, they by no means justify his generalisation. 


_ Photo-electric currents were also observed with zine sulphide and 


diamond at —180°. The work is discussed theoretically and a 
mechanism in harmony with the results is put forward. 
, R. A. M. 


Photo-resistance Effect for Metals at Low Temperatures. 
R. 8S. BartLetr (Physical Rev., 1925, [ii], 26, 247—255).—Thin 
films of metals were prepared by means of electrode splashing. and 
after ageing were exposed to ultra-violet radiation at the temperature 
of liquid air. The resistances of gold and silver were unchanged, 
that of platinum decreased to a very small extent, and those of 
bismuth, palladium, and copper decreased by 16, 14, and 1-6 parts 
ina million, respectively. The effect increased with time and the 
original value was slowly regained in the dark. Tellurium, which 
was sensitive at the ordinary temperature, showed a 70°, greater 
efiect at —185°. For bismuth, the temperature coefficient of 
resistance decreased from 0-0014 at 0° to approximately zero at 
—185°. The results are in accord with the predictions of Water- 
man’s equilibrium theory of resistance (‘bid., 1923, 22, 259). 

R. A. M. 


Magneton Numbers of Iron in Some Complex Salts. L. A. 
Wexo (Nature, 1925, 116, 359—360).—Preliminary data indicate 
that the magneton numbers for ferrous iron can have the values 
0 and 10 as well as 26, 26-5, 27, and 27-5 (cf. Jackson, this vol., ii, 
732, and following abstract), and that the values for ferric iron are 
Yand 10 as wellas 29. The magnetic moment of iron is thus extremely 
variable, and is not uniquely defined by a statement of its valency. 
The iron in iron carbony] is diamagnetic. Thus the electron system 
of the iron atom may have at least seven main configurations. 

A. A. E. 
34—2 
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[Magneton Numbers of Iron in Some Complex Salts,] 
L. C. Jackson (Nature, 1925, 116, 360; cf. preceding abstract) — 
Paramagnetic substances do not obey Curie’s law, K7' = C, but the 
more general law K(/’+A)=C; hence Welo’s magneton numbers 
need correction. Further, Welo’s, method of calculating the Bohr 
magneton numbers is not permissible. A. A. E. 


Magnetisation Numbers of the Rare Earth Elements. 
S. Meyer (Physikal. Z., 1925, 26, 478—479).—The magnetisation 
numbers previously reported (this vol., ii, 173) in some cases require 
correction, owing to the discovery of impurities in the specimens 
examined. The corrected values of kx10® are about 9-3 for 
ytterbium and about 4-2 for europium, instead of 8-8 and 5:6, 
respectively. F. G. T. 


Simple Characteristic Relationships among the Ferro- 
magnetics. J. R. AsHwortH (Nature, 1925, 116, 397).—The 
ratio of the critical temperature (6°Abs.) to the maximum intensity 
of magnetisation (/)) for iron, cobalt, nickel, and magnetite is, 
respectively, 0-58, 0-95, 1-19, and 1-83, or 2x, 3X3, 4x<*,, and 
6.5. Heusler’s alloy fits this scale, the ratio 6//) being 1-50 or 
5x. The numbers 2 to 6 are exactly integral within the accuracy 
with which @ and J) are known. The ratio of J/g for iron to J, for 
nickel, and that of the values for cobalt and magnetite, are both 
3°3, the respective ratios of the critical temperatures being 1-60 and 
1-67. A. A. E. 


Theory of Ferromagnetism. L. W. McKernan (Physical 
Rev., 1925, [ii], 26, 274—279; cf. ii, 945).—In ferromagnetic 
materials magnetisation involves (a) intra-atomic quantised changes 
and (5) intra-atomic stresses and strains. The interdependence of 
(a) and (b) is described as atomic magnetostriction. Hysteresis 
loss and magnetic hardness are then due to the energy required to 
produce successively the local deformations associated with changes 
in the magnetisation of single atoms or small groups of atoms. 
The high initial permeability and low hysteresis loss in ‘‘ permalloy” 
result from locally compensatory atomic magnetostrictions of the 
nickel and iron atoms in small groups. Differing atomic magneto- 
strictions account for the differences in the magnetic behaviours 
of iron, nickel, and cobalt. Mechanical properties account for other 
differences by altering the energy expended when atomic magneto- 
striction occurs. R. A. M. 


Artificial and Natural Ferromagnetic Ferric Oxide. R. B. 
Sosman and E. Posngaxk (J. Washington Acad. Sci., 1925, 15, 329— 
342).—Natural ferromagnetic ferric oxide has the same X Tay 
pattern and nearly the same magnetic susceptibility as magnetite 
and artificial ferric oxide. It gives a hysteresis curve differing from 
those of the other two oxides. Other minor differences are recorded. 
Ferric oxide loses its ferromagnetic property reversibly at a little 
above 500° and irreversibly at 650°, or lower if heated for some time. 
Lepidocrocite and goethite, Fe,0,,H,O, yield ferromagnetic and 
paramagnetic ferric oxides, respectively, on dehydration. S. K.T. 
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Paramagnetism of ‘‘ Odd Molecules.’’ N. W. Taytor and 
G, N. Lewis (Proc. Nat. Acad. Sci., 1925, 11, 456—457).—Magneto- 
chemical theory predicts that substances with an odd number of 
dectrons will exhibit paramagnetism. In support of this prediction, 
preliminary experiments with solutions of chlorine dioxide in carbon 
tetrachloride, «-naphthyldiphenylmethyl in benzene, sodium in 
liquid ammonia, and thallium in mercury indicate the existence of 
paramagnetic substances in solution. J. 8. C. 


Paramagnetic Salts. (Mme.) E. Corron-Feytis (Ann. Chim., 
1925, [x], 4, 9—78).—A more detailed, collected account of previously 
published work (cf. A., 1911, ii, 367, 1058; 1913, ii, 381). 


Optical Properties of Mixed Crystals. M. W. PorrTer 
(Proc. Roy. Soc., 1925, A, 109, 78—98).—The optical properties 
of mixed crystals of the pairs ammonium magnesium sulphate— 
ammonium magnesium chromate, and ammonium magnesium 
chromate-rubidium magnesium chromate have been examined. 
No proportionality was found between the refractive indices and 
the composition of the mixed crystals of the former pair, possibly 
owing to inhomogeneity of the crystals. For mixed crystals of the 
latter pair, the variation of the principal refractive index for vibra- 
tions along the symmetry axis is directly proportional to the com- 
position, expressed as volume or molecular percentage. The other 
two principal indices are also continuous functions of the composition, 
but the variation is not linear, the curve for the 8-axis being concave, 
and that for the y-axis convex, to the composition axis. 

F. G. T. 


Effect of Tension upon Magnetisation and Magnetic Hyst- 
eresis in ‘‘Permalloy.’’ O. KE. Buckiey and L. W. McKEEHAn 
(Physical Rev., 1925, [ii], 26, 261—273).—The effect of tension on 
magnetisation and hysteresis was determined in wires of five nickel—- 
iron alloys (permalloys) containing (a), 45, (b), 65, (c), 78-5, (d), 81, and 
(e), 84°, of nickel. Alloy (d) is nearly indifferent to tension ; (a), (b), 
and (c) are more easily magnetised and have less hysteresis under 
tension; the reverse is true for (e). In (c), an abnormally low 
saturation is observed and the low hysteresis is regarded as due to 
slight inhomogeneity. The crystals are shown by the X-ray method 
to exhibit random orientation. Alloy (e) contracts like nickel: (a), 
(), and (c) expand like iron. Thus the magnetostriction change 
of sign is confirmed (Honda and Kido, Sci. Rep. Téhoku Imp. Univ., 
1920, 9, 221). The demagnetisation factor for a wire of length 
600 times the diameter varies from a maximum of 1-6 10% toa 
low value (cf. Benedicks, Ann. Physik, 1901, [iv], 6, 726). 

R. A. M. 


Orientation of Crystals in Metal Test-pieces Subjected to 
Small Strains Followed by Heat Treatment. ©. F. Exam 
(Phil. Mag., 1925, [vi], 50, 517—520).—Examination of the orient- 
ations of the crystal axes of sixty-four crystals of aluminium, iron, 
and an aluminium-zine alloy containing 18°, of zinc, produced by a 
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process of straining followed by heat treatment, show that the 
variety of orientation is great. For aluminium, most of the crystals 
favour the (110), but not the (100) axis, and several of the iron and 
alloy crystals are oriented in the latter direction. Possibly the rate 
of growth is more rapid in some directions than in others, so that the 
majority of the largest crystals produced may favour one orientation. 
There appears, however, to be no relation between crystals in the 
same test-piece, and the direction of straining has little influence on 
the orientation of the crystals. A. E. M. 


Orientation of Crystals Produced by Heating Strained 
Iron. C. F. Exam (J. Jron and Steel Inst., Sept. 1925, advance 
copy, 2 pp.).—The crystal axes relative to the direction of straining 
have been determined by X-ray analyses and the results show that 
the orientation is very varied. Two out of ten crystals showed 
cubic etching pits, and in both of these the surface of the strip was 
parallel to a cubic (100) plane in the crystal. Crystals of other 
orientations only showed pitting on prolonged etching; it should 
therefore be possible to pick out those crystals in which a (100) 
plane lies in or near the plane of section. ([Cf. B., 1925, Se ~ 


Tensile Properties of Single Iron Crystals and the Influence 
of Crystal Size upon the Tensile Properties of Iron. C. A. 
Epwarps and L. B. Prem (J. Jron and Steel Insi., Sept. 1925, 
advance copy, 32 pp.).—The values for the tensile strength and the 
limit of proportionality given by single iron crystals were generally 
very low. Smaller single crystals gave more variable results for 
tensile strength than larger ones. Elongations were very variable, 
generally increasing with the tensile strength. Some of the types 
of fracture encountered in the work are described. ‘Tensile tests 
made on iron of varying crystal sizes revealed a discontinuity in 
properties with change in crystal size. , [Cf. B., 1925, 806.] - 

M. E. N. 


Electrical Conductivity of Some Dilute Amalgams. E. J. 
Writs (Phil. Mag., 1925, [vi], 50, 589—599).—Values obtained 
for the resistivity of mercury over the temperature range 0—300° 
are represented by the formula 

pt=po(1+-0-8879 x 10*¢+-0-975 x 10°-%?+-0-20 x 10°%3), 
which gives a value at 100° in accordance with that of Jaeger and 
Steinwehr (Ann. Physik, 1914, [iv], 43, 1165). For cadmium 
amalgams containing less than 2% of cadmium, the conductivity 
is a quadratic function of the concentration. For indium amalgams 
it is approximately a linear function of the concentration. At 14°, 
the rates of variation of the relative increase of conductivity with 
concentration at infinite dilution are 7-2, 50-7, and 7-8 for indium, 
magnesium, and cadmium amalgams, respectively. The effects of 
these metals atom for atom on the conductivity of pure mercury are 
sensibly the same, a result in agreement with that of Skaupy. The 
change of relative conductivity with the temperature is small. - 
A. E. M. 
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Change of Resistance of Platinum and Iron Wires in a 
High Vacuum Due to Absorbed Gas. H. Kierne (Z. Phystk, 
1925, 33, 391—407).—-In the preliminary experiments with iron, 
the resistance decreased as the pressure decreased and increased 
again on admitting air. In the main experiment with platinum, 
it was necessary to heat the platinum in a high vacuum and get 
rid of gas from the walls of the vessel. When the platinum was 


kept glowing for 20 hrs., the fall in resistance amounted to 12%. 
KE. B. L. 


Influence of the Gas Content on the Photo-electric 
Behaviour and Electrical Conductivity of Platinum. K. 
HERRMANN (Ann. Physik, 1925, [iv], 77, 503—536).—Methods are 
described for the measurement of the photo-electric effect and 
electrical conductivity of platinum foil under conditions such that 
the occluded gas could be removed by repeated electrical heatings 
of 10 sec. duration at 50 sec. intervals, or replaced by any desired 

as. As the gas content is reduced by heating in a vacuum, the 
photo-electric effect diminishes. For effective outgassing the 
temperature of the foil must be near the m. p. After 1500 such 
heatings, the photo-electric effect was reduced to about one-seventh, 
and, by subsequent exposure for 34 days to a pressure less than 10° 
mm., to about one-twentieth its original value. At the same time, 
the resistance of the foil increased. Both these results are in agree- 
ment with the view that these properties are due to the free electron 
content of the foil, the number of such electrons decreasing with 
diminishing gas-content. The admission of oxygen to the outgassed 
foil, followed by repeated heatings at 1700°, and further evacuation, 
resulted in an additional fall of the photo-electric effect to a constant 
value. 

Hydrogen was then admitted at 30 mm. pressure, and the foil 
reheated 800 times at 1700°, a sharp rise of photo-electric effect 
occurring. The oxygen treatment caused a rise in the electrical 
resistance. This was attributed to a dual cause, the formation of 
pores through the heat treatment, which facilitated the escape of 
occluded gas, and the oxidation of occluded hydrogen by the 
oxygen, followed by the removal of the less easily occluded water 
vapour. Microscopical examination of the foil after heating sup- 
ported the above suggestion. The rise of photo-electric effect on 
the admission of hydrogen was accompanied by a marked fall in 
resistance, both effects being attributable to the increase of free 
electrons in the foil as a result of occlusion of hydrogen. 

The experiments of Velo were repeated, and it was shown that 
complete outgassing of the foil could not have been attained by his 
method, and that his interpretation of his results is thus invalid. 
The photo-electric effect measured by Velo is not a purely metallic 
effect, but is due mainly to the presence of dissolved gas, the removal 
of which reduces the photo-electric current. 

The minimum in the photo-electric sensitiveness observed between 
300° and 400° is now shown to be due to mercury vapour adsorbed 
on the foil. 
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Electrical Resistance of Thin Films of Organic Liquids 
on.Paper. S.S. Boatnacar, M. Prasap, N.G. Mirra, and D. L. 
Surivastava (Z. physikal. Chem., 1925, 117, 88—96 ; of. Reinold 
and Riicker, Phil. Trans., 1893, A, 184, 505).—Measurements were 
made of the resistances of thin films and of the specific resistances 
of thick films of methyl acetate, propyl, isopropyl, butyl, and iso- 
butyl! alcohols, and of mixtures of acetone with acetic and propionic 
acids, respectively. The resistances of thin films of other sub- 
stances investigated were too high to be measured conveniently. 
The resistances of thin films are roughly inversely proportional to 
their thicknesses. The observed resistances of thin films were 
greater than those calculated from the data for thick films. 

L. F. G. 


Physical Properties of Aniline and its Aqueous Solutions. 
M. P. AppLeBry and P. G. Davigs (J. Chem. Soc., 1925, 127, 
1836—1840).—Pure aniline has f. p. —5-98°, b. p. 184° (approx.), 
dz; 1-02315, nf 1-58685. These values are compared with those 
of Timmermans (A., 1910, i, 533), Knowles (A., 1920, i, 834), 
Schwers (J. Chim. physique, 1911, 9, 15), and Tyrer (T., 1912, 101, 
84). The lower values obtained by other workers for the f. p. are 
ascribed to the presence of traces of moisture. Freezing-point 
curves are given for aniline—water solutions (eutectic at 2-575% 
water), and evidence is given for the association of water in aniline 
solution and of aniline in aqueous solution. Water has little effect 
on the density, that of a saturated solution of water in aniline at 
20° being 1-02393. Measurements of the refractive indices of 
aqueous solutions of aniline show that this property is a linear 
function of the percentage composition. The viscosity of aniline 
decreases with time, that of a freshly distilled sample being 1% 
higher than that of a week-old sample. L. L. B. 


Pseudo-symmetry of Racemic Potassium Chlorosulpho- 
acetate. F. M. Jarcer (Proc. K. Akad. Wetensch. Amsterdam, 
1925, 28, 423—425).—Detailed crystallographic data for racemic 
potassium chlorosulphoacetate, CHCl(SO,K)CO,K, are given. The 
symmetry is apparently thombic-bipyramidal with a close approx- 
imation to tetragonal, the parameters being 0-9973 : 1 : 2-7650, but 
examination by polarised light shows that it is really a twin 
produced by almost perpendicular crossing of monoclinic lameile, 
suggesting that the salt is not a true racemate, but a pseudo- 
racemic inter-growth of equal proportions of the d and / antipodes. 

J. W. B. 


Approximate Calculation of Atomic Frequencies of the 


Inert Gases. J. Narsutt (Physikal. Z., 1925, 26, 470—471).— 


Theoretical. In calculating the ratio of the atomic frequencies of 
an element in the solid and liquid states more terms must be con- 
sidered than are included in Ratnowsky’s equation (Verh. Phys. 
Ges., 1914, 16, 1033) when, as in the case of the inert gases, the 
absolute m. of the ‘element is not very considerably 
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greater than the product 4:77x10y. The above ratio, for 
monatomic elements, is usually not constant, and shows marked 
variations even in adjacent groups of the periodic table. The 
values of the ratio are about + for the alkali metals, and about } for 
the inert gases. 


Buffer Method in High-temperature Calorimetry. W. A. 
Rotu (Z. Elektrochem., 1925, 31, 456).—In determining the specific 
heats of solids at high temperatures, the calorimeter is charged with 
a stable salt or mixture of salts melting at a suitable temperature, 
which is partly melted when the test-piece is dropped in. The 
temperature of the calorimeter cannot rise above the m. p. of the 
salt. Hence liquids such as paraffin can be used in the calorimeter ; 
also the allowance for heat-exchange with the atmosphere can be 
calculated more accurately. W. A. C. 


Atomic Heat Capacities of Iron and Nickel at Low Tem- 
peratures. W. H. RoprEBusH and J. C. MicHALEK (J. Amer. 
Chem. Soc., 1925, 47, 2117—2121).—The specific heats of iron and 
nickel at liquid-air temperatures were determined with the apparatus 
previously described (A., 1923, ii, 532). The results for nickel differ 
only slightly from those for iron; the latter agree almost exactly 
with the figures of Griffiths and Griffiths (A., 1913, ii, 753), but 
not with those of Giinther (Ann. Physik, 1917, [iv], 54, 828). The 
calculated entropies at 25° are 6-87 units for iron and 7-24 for nickel. 
At higher temperatures, the atomic heat curves deviate from the 
theoretical Debye curve (A., 1918, ii, 149; 1924, ii, 666), possibly 
due to crystal structure. 6. T. 


Thermal Data on Organic Compounds. II. Heat 
Capacities of Five Organic Compounds. Entropies and Free 
Energies of some Homologous Series of Aliphatic Com- 
pounds. G.S. Parks and K. K. Kewiey (J. Amer. Chem. Soc., 
1925, 47, 2089—2097).—The specific heats over the approximate 
temperature range 70° to 290° Abs., m. p., and latent heats of fusion 
per gram (2) of the following compounds have been determined by 
the method previously described (this vol., ii, 491): dsopropyl 
alcohol (A=21-08), acetone (A=23-42), ethylene glycol (A=44-76), 
acetic acid (146-68), and palmitic acid. The entropies and free 
energies are calculated and it is suggested that, in organic compounds, 
these quantities are related to the constitution. In an homologous 
series of liquids there is an average entropy increase of 9+1 units 
for each additional CH, group, though in the fatty acid series the 
free energies remain approximately constant. In each case formic 
acid is an exception. In the series ethylene glycol, glycerol, etc., 
each additional CH-OH group causes an entropy increase of 7 
units for the solid state. In the change: *CH,*OH 
‘CO.H <oiia) there is an entropy decrease of 6-4 units. Substitution 
of H by OH in a liquid involves a free energy decrease of about 
35,500 cal. The free energy of »-propyl alcohol is predicted to be 
—44,200 cal. S. 
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Metastability of the Elements and Chemical Compounds 
as a Consequence of Enantiotropy or Monotropy. E. Coney 
and A. L. T. MoEsvetp (Proc. K. Akad. Wetensch. Amsterdam, 1925, 
28, 347—354; cf. A., 1924, ii, 234, 382, 383, 449, 450, 521, 603) —A 
criticism of the determinations of the specific heats of white and 
grey tin by Wigand (A., 1914, ii, 99), Bronsted (A., 1915, ii, 221), 
and Lange (this vol., ii, 96). It is pointed out that in no case was 
the physical purity determined, and that probably the materials 
used were mixtures of two modifications. 8. I. L. 


Thermal Expansion of Alkali Halides at Low Temperatures. 
Il. F. A. Henecrern (Z. physikal. Chem., 1925, 117, 285—292; 
cf. this vol., ii, 375).—-The densities of the fluorides of lithium, sodium, 
and potassium, and of the chlorides, bromides, and iodides of 
lithium and rubidium were determined at 0°, —79°, and —184°; 
from these measurements the coefficients of expansion between 0° and 
—79° and between —79° and —184° were calculated. As the 
lithium and rubidium salts were not quite pure, Baxter’s data for 
the densities at 0° were used in conjunction with the above coefficients 
of expansion (which were not appreciably affected by the impurities) 
to calculate the true densities of these salts (except lithium fluoride) 
at —79° and —184°. L. F. G. 


Thermal Expansion of Fused Salts. R. Lorenz and W. 
Herz (Z. anorg. Chem., 1925, 147, 135—141).—The values of the 
product «7’, where « is the coefficient of expansion in the neighbour- 
hood of the m. p. and 7' the m. p. on the absolute scale, have been 
calculated for a number of fused salts from existing data. For an 
ideal substance this product has the value 0-077 and for “ ordinary ” 
substances the value 0-230. The calculated values of «7’ range 
from 0-103 (silver nitrate) to 0-934 (aluminium rs as 


Critical Constants and Vapour Pressures of Hydrogen 
Cyanide. G. Brepic and L. TricHmann (Z. Elektrochem., 1925, 
31, 449—453).—Determinations of critical data by the usual 
methods on carefully purified materials give the following results : 
T .=183-5°+0-1°, P,=53-2-L0-5 atm., d,=0-195. Vapour pressures 
have been determined from —15°. to 180°; they are given by the 
formula log p=—)/4:5717' 1-75 log T—«T'/4-571+-C satisfactorily 
if 49=7790, «=0-021675, and C=2-789. From the data at hand, 
the molecular latent heat of evaporation is calculated to be 6-76 
kg.-cal. at 25-6° (b. p.) and 7-22 kg.-cal. at —13-4° (m. p.). The 
calculated gaseous specific heats agree with the experimental values 
of Partington and Carroll (this vol., ii, 373). The degree of associ- 
ation of the liquid varies according to the method of calculation 
from 2-0 to 2-4. W. A. C. 


Simple Formula for Determining the Critical Temperature 
from the Coefficient of Expansion of the Liquid Phase, and 
the Cause of its Non-applicability for many Molten Salts. 
J. J. vaN Laar (Z. anorg. Chem., 1925, 146, 263—280).—From the 
straight-line law connecting the mean density of a liquid and its 
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saturated vapour with the temperature, a formula for determining 
the critical temperature from the coefficient of expansion of the liquid 
phase is deduced. This fails with the alkali halides because the 
straight line law fails. This failure is shown to be related to the 
very considerable volume contraction in the liquid phase in com- 
ison with the sum of the atomic volumes. Other methods of 
arriving at the critical temperature are suggested. These require 
the value of Dp, i.e., the density of the liquid extrapolated to 7=0. 
These values are calculated for the alkali halides from Jaeger’s 
results, and their bearing on the abnormal behaviour of these sub- 
stances is discussed. The theory is to be developed further in later 
papers. A. B. M. 


Theory of State of Matter. I. Internal Pressure, Vapour 
Pressure, and Critical Data. F. Scuuster (Z. anorg. Chem., 
1925, 1446, 299—304).—-An expression for the internal pressure in 
terms of the critical pressure and temperature is deduced: B= 
41.047'.T . log The internal pressures are calcu- 
lated for a large number of compounds. In general, associated 
compounds possess higher internal pressures than non-associated, 
but there are exceptions to this rule. A distinction between the 
two classes of substances, however, is shown clearly in the temper- 
ature coefficient of the internal pressure. For non-associated liquids 
the temperature coefficient amounts to 2 to 3 atm.; for the others it 
is much higher, thus for ethyl alcohol it is 5-9 and for water 8 to 10. 

A. B. M. 


Vapour Pressures of Organic Crystals by an Effusion 
Method. T. H. Swan and E. Mack (J. Amer. Chem. Soc., 1925, 
47, 2112—-2116).—The following vapour pressures of the crystalline 
solids over the range 10° to 30° were obtained by a modified Knudsen 
method (Ann. Physik, 1910, [iv], 32, 809) : naphthalene, log p(mm.) 
=— 29,820/7'— 200-682 log 7'+-595-642; p-chloroaniline, log p= 
—22,332/T — 138-475 log 7'+-416-007 ; p-chloronitrobenzene, log p= 
—4339-2/7'+12-918; p-bromonitrobenzene, log p=35,611/7'+- 
305-935 log 7'—879-254. The calculated molar heats of evaporation 
at 20° are 19600, 21600, 19900, and 21200 (at 30°) cal., respectively. 


Statistical Definition of Entropy of an Ideal Gas. E. 
ScHRODINGER (Sitzungsber. Preuss. Akad. Wiss. Berlin, 1925, 434— 
441)—Theoretical. Various definitions of entropy and Planck’s 
recent work (this vol., ii, 495) are discussed. It is shown that by 
making Planck’s assumption that the interchange of energy types 
is negligible, a form of gas statistics results which is similar to 
that evolved by Einstein (this vol., ii, 495). F. G. S. 


Statistical Definition of Entropy. M. PLanck (Silzungs- 
ber. Preuss. Akad. Wiss. Berlin, 1925, 442—451; cf. preceding 
abstract).—Mathematical. An extension of previous work (this 
vol., ii, 495) on the energy content and the free energy of - 

F. G. 
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Entropy of Supercooled Liquids at the Absolute Zero. 
L. Paviine and R. C. Torman (J. Amer. Chem. Soc., 1925, 47, 
2148—2156).—Theoretical. It is shown that the entropy of a glass 
exceeds that of the corresponding crystal by a term R log a, where 
a is a small number, mathematically defined, which increases with 
the complexity of the molecule. Different crystalline forms of a 
substance have the same entropy at the absolute zero, irrespective 
of the number of atoms in the crystal unit (cf. Eastman, A., 1924, ii, 
143). K. 


Capillary and Photo-electric Properties of Mercury. J. G. 
Poprsco (Ann. Physique, 1925, [x], 3, 402—464).—The surface 
tension of mercury has been found to be 436-3 dynes/cm. when the 
drop of mercury is formed and kept in a vacuum. Exposure of the 
drop formed in a vacuum to various common gases leads to a 
diminution of the surface tension. When the surface is formed in a 
gas, the surface tension is greater than when the surface is formed 
in a vacuum, but decreases within twenty-four hours to the same 
lower value. These effects have been investigated with different 
gases and at different temperatures and pressures. They are 
ascribed partly to adsorption and partly to a change in the orient- 
ation of the surface molecules of the mercury (cf. Langmuir, A., 
1917, ii, 525; Frenkel, ibid., 191). The initial velocity of photo- 
electrons from mercury is similarly modified when the drop formed 
in a vacuum is exposed to a gas. There is a close parallelism 
between surface tension effects and photo-electric phenomena. 


A. R. 


Scattering of Light by Liquid Boundaries and its Relation 
to Surface Tension. II. C. V. Raman and L. A. Rampas (Proc. 
Roy. Soc., 1925, A, 109, 150—157).—Strong evidence of the molecular 
origin of the surface scattering of incident light at a liquid boundary 
and of its relation to the surface tension of the liquid has been 
obtained by a comparative study of some 64 organic liquids. Sur- 
face scattering is observed most conveniently with liquids such as 
the lighter paraffins, ether, and the alcohols, which show a small 
internal scattering. In liquids of approximately equal internal scatter- 
ing powers, the surface opalescence varies inversely with the surface 
tension. Transparent liquids show an effect 30—50 times more 
intense than that of mercury. The intensity and state of polarisation 
of the scattered light depend on the angle of incidence of the primary 
beam and on the direction of observation. When the light is 
incident from above, the surface opalescence is seen most con- 
spicuously from below. The scattered light has a maximum intensity 
and a sudden complete polarisation, with the electric vector parallel 
to the liquid surface, when viewed from below from a direction 
inclined to the vertical at the critical angle of the liquid. When 
the light is incident from above, the light scattered upwards exhibits 
a polarisation, partial for small angles of incidence, but complete, for 
practically all angles of observation, when the incidence is at the 
polarising angle. F. G. T. 
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Influence of Chemical Constitution on the Thermal 
Properties of Binary Mixtures. Triazine and Benzene 
Derivatives. P. Pascat (Bull. Soc. chim., 1925, [iv], 37, 836— 
840).—Binary mixtures of triphenylbenzene, triphenyltriazine, 
methyl 1 : 3-diphenyl-5-methyltriazine, ethyl 1 : 3 : 5-benzenetri- 
carboxylate, and ethyl 1:3: 5-triazinetricarboxylate have been 
studied. The m. p. curves are said to indicate that the inter- 
atomic bonds in the benzene and triazine nuclei are identical. 
Complete isomorphism is still found to exist when the nature of the 
substituted radical is slightly altered (e.g., diphenylmethyltriazine 
and triphenylbenzene) ; but if the difference between the substituted 
radicals becomes too great, isomorphism gives place to isodi- 
morphism, as with the mixture triphenyltriazine and ethy] triazine- 
tricarboxylate. L. L. B. 


Calculation of Points in the Ethyl Alcohol-Water Distill- 
ation Curve. E. Oman and A. Gunnewius (Tekn. Tidsk., 1925, 
55, 33; Ind. Eng. Chem., 1925, 17, 964).—If the composition of a 
water-alcohol mixture is known, the composition of any vapour 
obtained by its distillation may be calculated as follows. The b. p. of 
the mixture is obtained by reference to a table (given in the original), 
and the partial pressure of water vapour above the mixture at the 
b. p. is calculated from the known molar percentage of water in the 
liquid and the vapour pressure of water at this temperature. From 
this, the partial pressure of the alcohol is found by difference and the 
product of the partial pressure and molecular weight of the vapour 
of each substance gives the relative proportions of the two in the 
vapour. The molecular weight of the vapour above an aqueous 
solution containing 10% of alcohol is 43-15, and above one con- 
taining 70% of alcohol 26-05, the variation for each 1% of alcohol 
being 0-285. 


Critical Miscibility and Elevation of B. P. C. DRucKER and 
H. WeissBacu (Z. physikal. Chem., 1925, 117, 209—241; cf. Tim- 
mermans, A., 1907, ii, 229; Drucker and Wagner, A., 1923, ii, 612).— 
The change in the b. p. of mixtures of carbon disulphide and methyl 
alcohol on the addition of sodium iodide, carbamide, succinic acid, 
water, diphenylamine, naphthalene, azobenzene, and acetanilide 
has been measured. The initial molecular composition of the solvent 
varied from 36-8 (critical composition) to about 100% methyl 
alcohol in most cases. The results obtained are not explicable by 
Nernst’s theory (Z. physikal. Chem., 1893, 11, 1), the deviations 
from this being especially great in the case of mixtures with high 
alcohol concentrations. To elucidate this point the following 
determinations were made. The heats of mixture and the specific 
heats of a wide range of mixtures of carbon disulphide and methyl 
alcohol were measured at 20° and 36°. The data of Biichner and 
Prins for the total vapour pressure of such mixtures were supple- 
mented by additional measurements. The partial vapour pressures 
of the components were calculated from the total vapour pressures 
with the aid of data for the composition of the vapour phases, for 
which a method of determination is described. It is shown that the 
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inapplicability of Nernst’s theory is not due to his neglect of 
the comparatively small heats of mixture, but to the fact that 
the composition of the vapour is not independent of the nature and 
concentration of the solute, as required by the theory. The 
“ salting-out ”’ phenomena which result are quantitatively inter- 
preted by the use of a new equation, derived theoretically. The 
shifting of the temperatures of critical miscibility is shown to be 
related to the salting-out effect. L. F. G. 


Colloidal Separations in Alloys. J. H. ANDREW and R. Hay 
(J. Inst. Metals, Sept. 1925, advance copy, 3 pp.).—Passage of an 
alternating current through $-brass gt a temperature just below 
the transformation point causes the gradual appearance of an 
eutectoidal structure, presumably owing to the neutralisation of the 
charge on the colloidal particles present after normal cooling. The 
ageing of ‘‘ duralumin ” after quenching is somewhat accelerated by 
an alternating current, suggesting that the phase the separation of 
which is suppressed during cooling is present in a colloidal form. 
[Cf. B., 1925, 809.] A. R. P. 


Tensile Tests of an Aluminium-Zinc Alloy. C. F. Exam 
(Proc. Roy. Soc., 1925, A, 109, 143—149).—Tensile tests have been 
made on large crystals of an alloy containing 18-6% Zn, representing 
a solid solution near the limit of solubility of zinc in aluminium. 
X-Ray examination indicated a structure of cubic symmetry, similar 
to pure aluminium, but with a larger lattice, 4:18A% The 
appearance of slip bands on the surface, and a study of 
the movement of the axis of the test piece relative to the crystal 
axes indicate the probability of a slip occurring normally on an 
octahedral (111) plane in the (110) direction as in aluminium. 
There was a variation of from 16 to 21 tons/in.? in the breaking loads 
for different crystals, but all values for single crystals were higher 
than for a polycrystalline test-piece. The elongation during test 
was 10—15%. Compared with aluminium, this alloy has a very 
much greater hardness, and the amount of slip that can occur before 
fracture is much reduced. The orientation of the crystal relative 
to the axis of the test-piece affects the breaking stress and type of 
fracture. Fracture occurs on planes at approximately 45° to the 
axis, on the plane of maximum shear. In some cases, however, 
fracture occurs along the slip plane. y. G. F. 


Effect of Composition on the Viscosity of Glass. II. 
Some Four-component Glasses. S. EneuisH (J. Soc. Glass 
Tech., 1925, 14, 83—98).—In continuation of viscosity determin- 
ations between 750° and 1400° with a series of glasses, the successive 
replacement of lime in the parent glass 1-2Na,0,0-8Ca0,6Si0, by 
0-2, 0-3, 0-4, 0-5, and 0-6 mol. of magnesia, respectively, was found 
to render the rate of increase of viscosity with falling temperature 
more uniform, all the glasses having a viscosity lower than that of the 
lime glass at the upper and lower temperature limits, but approx!- 
' mately the same value between 1100° and 1200°. A series in which 
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of the lime of the glass 1-1Na,0,0-9Ca0,6Si0, was replaced 

equimolecularly by 0-1, 0-2, and 0-3 mol. of alumina gave glasses 

which all set more slowly than the parent glass. [Cf. B., 1925, 715.] 
A. C. 


Solubility of Carbamide in Water. L. A. Prnok and M. A. 
Key (J. Amer. Chem. Soc., 1925, 47, 2170—2173).—The solubility 
of carbamide in water is redetermined over the range 0° to 70°.. 
The results agree more or less with those of Speyers (A., 1902, ii, 
388) up to 10°, but get consistently higher as the temperature 
increases. &.. 


Solubility of Proteins and Proteoses in Aldehydes and Other 
Organic Solvents. E. A. Cooper and S. D. Nicnoxas (Biochem. 
J., 1925, 19, 533—537).—Benzaldehyde dissolves hydrolytic pro- 
ducts of proteins, but not the proteins themselves. Proteoses are 
only soluble in aldehydes of the aromatic type, but not in the 
aliphatic and heterocyclic aldehydes. Acetophenone, but not 
acetone or benzophenone, dissolves proteoses. Previous treatment 
of proteoses with formaldehyde and nitrous acid destroys their 
solubility in benzaldehyde. Although proteoses are insoluble in 
chloral, they are soluble in fused chloral hydrate and butylchloral 
hydrate. They are insoluble in the alkoxides. Gelatin, albumin, 
gliadin, and lecithin are also soluble in chloral hydrate, from which 
they can be precipitated by paraldehyde, but not by alcohol. 
Lecithin is precipitated from an ethereal solution by anisaldehyde, _ 
acetophenone, acetaldehyde, paraldehyde, phenylacetaldehyde, and 
cinnamaldehyde, but not by benzaldehyde, m-tolualdehyde, 
salicaldehyde, and n-heptaldehyde. Acetaldehyde reacts much less 
readily than formaldehyde with glycine and alanine, whilst acetone 
has no chemical action on them. Below and above a certain critical 
range of acetone concentration there is no evidence of any absorp- 
tion of acetone by the protein. From experiments on the solubility 
of gelatin and egg-albumin in molten phenols and cresols, the 
following facts are deduced: The solvent action of the phenols 
diminishes as the homologous series is progressively ascended. 
The introduction of a chlorine atom into phenol diminishes the 
solvent power, but to a less degree than a methyl group. The 
solvent action is diminished by introduction of the ‘CO,Me group 
and inhibited by that of -CO,C;H,,, CO,Ph, nitro, and methoxy 
groups, and by hydrogenation of the benzene nucleus. «-Naphthol 
and benzyl alcohol have no solvent action on proteoses and 
gelatin. With amines and their derivatives the following results 
were obtained. Aniline, o-toluidine, m-xylidine, methylaniline, 
chloroaniline, anisidine, and phenylhydrazine dissolve proteoses 
on warming, but not at the ordinary temperature. Dimethylaniline 
and ethylaniline, however, dissolve proteoses at the ordinary 
temperature, but not on warming. Proteoses are slightly soluble 
in formanilide, but insoluble in benzylamine, dichloroaniline, 
phenylethylamine, diphenylamine, «-naphthylamine, azobenzene, 
urethane, pyridine, and camphylamine. 
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Absorption of Carbon Dioxide by Salt Solutions under 
Pressure. W. Ipatiev and A. ANDRJUSCHTSCHENKO (Buil. 
Acad. Sci. St. Pétersbourg, 1917, [6], 851—862; from Chem. Zentr., 
1925, i, 2525—2526).—Carbon dioxide is more soluble in a solution 
of nickel acetate than in water, the difference decreasing with the 
pressure (5 to 26 atmospheres). No precipitation of nickel carbonate 
occurs. G. W. R. 


Salts of certain Aromatic Carboxylic Acids and their 
Solubility. F. Eparam and A. Prister.—(See i, 1148.) 


Distribution of Surface-active Substances between Water 
and Organic Solvents. R. G. Scuuiz (Koll.-Chem. Beihefte, 
1925, 21, 37—54).—In the distribution of a solute at a liquid- 
liquid boundary the relationships between the surface activity and 
distribution are similar to those at a liquid-solid boundary. The 
distribution is said to be determined by the relative surface activities 
of the solute in the two solvents. EK. M. C. 


Beryllium Compounds as Adsorption Media. J. KLEEBERG 
(Kolloid-Z., 1925, 37, 17—18).—Beryllium hydroxide adsorbs 
Congo-red and pancreas amylase more strongly and yeast invertase 
less strongly than does aluminium hydroxide. Dextrose, tri- 
butyrin, and acetic acid are not adsorbed, but eosin and methylene- 
blue are adsorbed slightly. The adsorption is greatly increased 
when the substance to be adsorbed is added before the beryllium 
. hydroxide is precipitated, and the sedimentation of the precipitate is 
accelerated. In 14 days, a beryllium hydroxide precipitate com- 
pletely loses its adsorptive power. KE. M. C. 


Influence of Salt Content on the Adsorptive Power of an 
Active Charcoal and a Review of the Chief Properties of the 
More Important Technical Active Charcoals. H. HeErgst 
(Koll.-Chem. Beihefte, 1925, 21, 1—36).—The true static adsorptive 
power of active charcoal is reduced on impregnation with water, 
dry salts, or solutions of salts and alkalis to an extent which is 
approximately proportional to the amount added and becomes zero 
for additions of 50—60%. The adsorption velocity falls off more 
rapidly. A comparison is made of the density and adsorptive 
powers towards carbon dioxide, sulphur dioxide, and succinic acid 
solutions for a number of active charcoals of different origins. [Cf. 
B., 1925, 697.] K. M. C. 


Absorptive Power of Cellulose Nitrate for Gases. D. Costa 
(Gazzetia, 1925, 55, 540—548; cf. A., 1920, i, 16; 1924, i, 714).—Dry 
cellulose nitrate containing 12-95% of nitrogen corresponding with 
the formula C,,H,,0,(0H).(O-NO,),9 was used in the experiments 
made at 18—24° at atm. pressure. The results indicate that each 
nitro group fixes 1 mol. of ammonia, forming a true ammonium salt. 
Denitration and dehydration of the cellulose nitrate complex 
follow, and each molecule of ammonium nitrate set free takes 
up 2 mols. of ammonia. After careful washing with boiling 
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water, the product contains no nitrogen. Both volumetric and 
avimetric measurements point to the formation of the compound 
9,20NH,; titration of the absorption product 
shows that the free ammonia is not more than two-thirds of the 
total ammonia absorbed. In order to prove that the absorption of 
ammonia depends on the nitro groups present, similar experiments 
were made with a cotton collodion containing 11-31% of nitrogen, 
corresponding with the formula C,,H,,0,.(0°NO,),. In this case 
saturation with ammonia gives the compound 
When cellulose nitrate is saturated with hydrogen chloride, all the 
nitro groups are replaced and the product, soluble in water, reduces 
Fehling’s solution and is optically active. The results obtained 
in the absorption of sulphur dioxide and carbon dioxide are tabu- 
lated; oxygen and hydrogen are not appreciably absorbed. The 
absorptive powers of cellulose and cellulose nitrate for different 
gases are compared. W. E. E. 


Adsorption [fof Alkali from Alcoholic Solutions by 
Cellulose]. II. S. Liepatov (Kolloid-Z., 1925, 37, 112—116).— 
Some of the experiments previously described (this vol., ii, 385) are 
repeated in 40°, and 90% aqueous-alcoholic solutions. The velocity 
of adsorption by cellulose of sodium hydroxide in 40°, alcohol 
follows the equation kt=log,a/(a—yx), where y is a constant. In 
the stronger solution, the velocity is greater and approximates to 
that for an aqueous solution. The character of the adsorption 
curve is unaltered by duration of time. The adsorption of sodium 
and barium hydroxides from alcoholic solutions is much greater than 
from pure water and increases with the alcohol content. Adsorption 
from such solutions is an irreversible chemical process, the presence 
of the alcohol hindering the hydrolysis. 


Adsorption of Acids by Filter-paper. 8. G. MokruscHIN 
(Kolloid-Z., 1925, 37, 144—146).—A theoretical explanation of the 
constants K in Holmgren’s equation (A., 1909, ii, 25), and z in 
Schmidt’s equation (Kolloid-Z., 1913, 13, 146) is given in which a 
unimolecular layer of acid on the capillary walls of the filter-paper 
is assumed in agreement with Langmuir’s adsorption theory. 
Since the constants are independent of the degree of dissociation of 
the acid, adsorption of the molecules is indicated, and this finds 
support in the work of Schulov and Lepin [Ann. d. Lomonosoff. phys.- 
chem. Ges. (Moscow), 1919, 1, 56—65, 66, 67]. The theoretical con- 
clusions are borne out by experiments with hydrochloric, nitric, 
sulphuric, oxalic, and tartaric acids in 1/4 to 1/1024 molar solutions. 

N. H. H. 


Mechanism of the Adsorption of Sugar by Colloidal 
Solutions and Precipitates. M.Prasap, D. L. Srivastava, and 
R. 8S. Gupta (Kolloid-Z., 1925, 37, 101—104).—The adsorption of 
certain sugars from solution by sulphide sols and precipitates is 
investigated (cf. A., 1924, i, 942). Except in the case of xylose and 
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arsenic trisulphide and of levulose and antimony trisulphide, 
Freundlich’s adsorption equation is not followed. The amount 
of sugar adsorbed always decreases with diminishing concentration 
of the adsorbent. Practically no adsorption occurs in presence 
of powdered substances, such as magnesium oxide, zinc oleate, ets. 
8. K. T. 


Adsorption. XI. Life Period of Organisms and its 
Dependence on the Concentration and Volume of the Toxic 
Medium and on the Concentration of the Organisms. P. N. 
Pavuiov (Kolloid-Z., 1925, 37, 105—111).—The toxic effect of a 
medium on the life period, 7’, of an organism is expressed by the 
“life period depression ”’ (7')—7')/7’, 7 being the value of /” in the 
natural medium, and not by 1/7’ (cf. Ostwald, A., 1910, ii, 592). 
Combining this with the adsorption formula, equations are derived 
connecting the life period with the concentration of the toxic 
substance, the volume of the medium, and the number of 
organisms in unit volume. According to the nature of the 
relations involved the toxic effect is said to be chemical or 
physical. Experiments carried out with Gammarus (at high salt 
concentrations) and Artemia salina in common salt solutions support 
the chemical explanation of toxicity. At lower salt concentrations 
(16—19°%,) the results with Gammarus support a physical explanation. 
Some of the equations deduced are numerically 


Adsorption and Surface Energy at the Boundary of 
Different Phases. B. Inmn (Physikal. Z., 1925, 44, 497—501).— 
Szyszkowski’s equation (A., 1908, ii, 1018) leads to the relation 
Q=b log,.(ac+1), in which Q is the heat of adsorption, C the 
concentration of the capillary-active substance, and a and b are 
constants. This has been tested by reference to the data of Titoff 
(A., 1910, ii, 1041) on nitrogen, carbon dioxide, and ammonia, and by 
Lamb and Coolidge (A., 1920, ii, 471) on carbon disulphide with 
excellent agreement between observed and calculated values of Q. 
The theoretical treatment is also supported by the results of Reh- 
binder (A., 1924, ii, 662) for solutions of valeric acid, butyric acid, 
and tetrapropylammonium chlorate. R. A. M. 


Electrical Theory of Adsorption. B. Inmn (Z. Physik, 1925, 
33, 435—469).—On the assumption that adsorption forces are 
purely electrical a formula is developed connecting the heat of 
adsorption and adsorptive capacity with the dielectric constant and 
surface energy of the adsorbent. The electrical moment of the 
polarisation is found to be about 10719, and the thickness of the film 
about 10° cm. From the formula for the adsorptive capacity the 
value 2 is obtained for the gas constant, R. A relationship is estab- 
lished between the critical temperature of the adsorbed gas, the van 
der Waals attraction constant, and the adsorption constant. The 
effective surface of 1 g. of charcoal is found to be about 
105cm.2 In the case of charcoal and mica, for gases of about the 
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same heat of absorption, the amount of adsorption is much the 
same, from which it is concluded that adsorption is not a specific 
property. E. B. L. 


Derivation of Adsorption Isotherms. A. GORBATSCHEV 
(Z. physikal. Chem., 1925, 117, 129—142).—It is assumed that 
lines of force originate from the surface of an adsorbent, adsorbed 
molecules being thereby attracted and held. The effective radius 
of attraction is less than the diameter of a molecule. On this 
assumption equations are derived which correspond with adsorption 
isotherms obtained by Langmuir, Freundlich, and co-workers, 
Reichinstein (A., 1924, ii, 22), Schmidt (A., 1911, ii, 969), Williams 
(A., 1919, ii, 496), Lockemann and Paucke (A., 1911, ii, 720), and 
with extended forms of Henry’s law (cf. Williams, A., 1919, ii, 392 ; 
Abderhalden and Fodor, A., 1921, ii, 21; Fodor and Schénfeld, 
A., 1922, ii, 688). L. F. G. 


Theories of Liesegang Ring Formation. N. R. Duar and 
A. C. Coatrersi (Kolloid-Z., 1925, 37, 89—97; cf. this vol., ii, 865). 
—Criticism of previous work is continued. The coagulation of 
silver chromate sol is brought about by potassium chromate within 
certain concentration limits; outside these limits a yellow sol is 
produced. This phenomenon, it is shown, offers a complete 
explanation of Liesegang ring formation. No rings are formed when 
the protective colloid has a very small or a very large peptising effect 
on a sparingly soluble substance, provided, in the latter case, that a 
peptised sol of the substance is not coagulated by either of the 
reactants from which it isformed. Rings are only formed when the 
peptising action is of medium strength. ae oe 


Precipitates with Siratified Structures. I. P. P. von 
WemaRrn (Kolloid-Z., 1925, 37, 73—88).—From a consideration of 
the dispersion curves for some precipitates with stratified structures 
it is shown that Liesegang rings result from the periodic variations 
in the concentrations of the dispersed and dispersing phases caused 
by the mixing of the appropriate precipitating agents; these are 
tracks indicating the places of contact of the vessel and the surface 
skin of the precipitate. The points of contact move downwards as 
evaporation proceeds. 


Structure of Films of Water on Salt Solutions. I. Surface 
Tension and Adsorption for Aqueous Sodium Chloride 
Solutions. W. D. Harkins and H. M. McLauGauin (J. Amer. 
Chem. Soc., 1925, 47, 2083—2089).—The surface tensions of 0-1 to 
5N-sodium chloride solutions have been measured by the drop 
method, and by an application of the Gibbs adsorption equation, 
modified by the introduction of the activity coefficient, the thickness 
of the water film on the solutions is shown to decrease from 4-00 to 
2-30 A. as the concentration rises. The thickness is of the order of a 
linear dimension of a water molecule, but some molecules of the 
type (H,O), may be involved. As the concentration increases 
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diffusion pressure forces the ions closer and closer to the surface 
and the surface tension rises. A small departure of the water 
molecule from perfect symmetry is sufficient to account for the 
observed variation in the thickness of the water film, but probably 
other factors are also effective. TF. 


Composition of Soap Films. M. E. Larne (Proc. Roy. Soc., 
1925, A, 109, 28—34).—The nature of the material which accumu- 
lates in soap films has been investigated by determining the concen- 
tration changes in a sodium oleate solution as a result of foam 
formation. The concentration changes were followed by conductivity 
measurements, and by analysis of the condensed foams and of the 
residual soap solutions. In every case, the foam is more concentrated 
than the bulk of the solution. The analytical data show that an acid 
sodium soap, and not free oleic acid, collects in the interfacial film. 
From neutral or acid soap solutions, the material adsorbed has the 
composition 1 mol. sodium oleate + 0-61 mol. oleic acid. Excess of 
alkali in the solution converts this material into neutral sodium 
oleate. The absolute amount of substance adsorbed is least from 
neutral solution, and increases with addition of either oleic acid or 
alkali. These results are in accord with the suggestion of Bragg that 
the black spot in soap films is due to the actual contact of the two 
adsorbed layers, except that it consists of an acid sodium soap, in- 
stead of free fatty acid. The presence of this colloidal material is 
suggested as the cause of the stability of soap films. F. G. T. 


Kinetic Theory of Surface Films. I. Surfaces of Solutions. 
R. K. Schorretp and E. K. Ripgat (Proc. Roy. Soc., 1925, A, 109, 
57—77).—When Gibbs’ equation, modified by the introduction of the 
activity in place of the mole fraction of the solute, is applied to the 
surface tension—concentration curves for aqueous solutions of 
capillary-active organic substances, evidence is obtained that the 
adsorbed film is unimolecular in the case of dilute solutions. The 
analogy between J’, the lowering of surface tension, and a three- 
dimensional gas or osmotic pressure as postulated by Traube has 
been critically examined and it is shown that whilst existing theories 
account for the proportionality between F and the mole fraction 
of the solute for low values of F’, the lack of proportionality for large 
values of F is unexplained. It is possible that the latter anomaly 
is due to the same causes which render the gas laws inapplicable to 
compressed gases. Weak solutions, for which F exceeds about 10 
dynes/cm., and in which the surface phase is relatively highly con- 
densed, conform to the equation F(A —B)=aRT, where A is the area 
occupied by a g.-mol. as surface excess, B the limiting area of a 
g.-mol. under high compression, and 1/z a measure of the lateral 
molecular cohesion of the film. This relation has been tested at 
three interfaces: for a number of the lower fatty acids at a water- 
air interface, for n-butyric acid at a water-benzene interface, and for 
tertiary butyl and amy] alcohols, sucrose, and pyridine at a water- 
mercury interface. The above equation, which fits existing data 
within the limits of experimental error, yields values for the limiting 
areas of the adsorbed molecules in close agreement with those 
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anticipated from measurements of molecular dimensions. At 
water-air and water-benzene interfaces the common value of B, 
24—25 A., found for normal fatty acids, supports Langmuir’s 
orientation hypothesis. The values of x for a series of fatty acids 
show that at a water—air interface the lateral molecular cohesion 
increases with the length of the hydrocarbon chain. The iso- 
acids have a slightly larger value of x than the corresponding normal 
acids, indicating an apparently smaller cohesion between branched 
chains than between normal chains with the same number of carbon 
atoms. Ata water—benzene interface the value of x for butyric acid 
is almost unity, indicating that there is little or no cohesion between 
such molecules at that interface. The similar value of x for sucrose 
shows that sucrose molecules do not cohere at a water—mercury 
interface. Strong support is found for the view that the molecules 
of the capillary-active substances examined are adsorbed from a weak 
solution in a unimolecular layer, and that the effect they produce 
on the surface tension is due to their thermal agitation alone. 
At a given temperature their activity depends solely on the surface 
concentration, the interfacial area occupied, and on the lateral 
cohesion. 


Capillary Chemical Phenomena. R. Dusrisay (Bull. Soc. 
chim., 1925, [iv], 37, 996—1008).—An account of work previously 
abstracted (A., 1918, ii, 368; 1923, ii, 741; 1924, ii, 154, 731). 

&. 


Effect of Capillary-active Substances on the Surface 
Tension of Salt Solutions. Its Relation to Ionic Hydration. 
W. Serra (Z. physikal. Chem., 1925, 117, 257—284).—Measurements 
were made by Stocker’s method (A., 1920, ii, 593) to ascertain the 
effect of different capillary-active substances (methyl, ethyl, iso- 
propyl, isobutyl, and isoamyl alcohols, and aniline) on the surface 
tension of pure water and of aqueous solutions of salts (lithium, 
sodium, potassium, magnesium, and barium chlorides and mag- 
nesium sulphate) and carbamide. The lowering of surface tension 
increases with concentration of salt. When surface tension is 
plotted against concentration of capillary-active substance, the 
curves obtained for different concentrations of the same salt 
cut each other at a point. The concentrations of the capillary- 
active substances in the surface films are calculated. A method of 
calculating the hydration of the salt ions from the lowering of surface 
tension is described. The degrees of hydration thus obtained agree 
with those calculated from the effect of the salts on the sofubilities 
of non-electrolytes in water (see Armstrong and others, A., 1907, 
ii, 848). L. F. G. 


Surface Tension of Aqueous Phenol Solutions. II. 
Activity and Surface Tension. A. K. Goarp and E. K. RIDEAL 
(J. Chem. Soc., 1925, 127, 1668—1676).—Measurements of the 
surface tensions of mixtures of water, sodium chloride, and phenol 
in various proportions have been made by the drop weight method 
(cf. this vol., ii, 510), and of the partition of phenol between paraffin 
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oil and water or aqueous sodium chloride solution. From the latter 
and freezing-point data the activities of phenol in water and aqueous 
sodium chloride solution have been deduced. Using the differential 
equation of Gibbs determining the surface adsorption of substances 
in solution and taking into account the activity of the phenol, the 
surface adsorption has been calculated. The maximum surface 
adsorption is found to be independent of the concentration of the 
sodium chloride and equal to 69-2(+1)x10™ g.-mol./em.2_ Assum- 
ing that the surface layer consists of a unimolecular film of phenol 
molecules, the cross-sectional area and length of the phenol molecule 
are calculated to be 23-8 and 6-4 A., respectively. These values 
are in good agreement with those determined by Adam (A., 1923, ii, 
539). The fact that the dissolved sodium chloride exerts a marked 
effect on the surface tension through this unimolecular film indicates 
that the surface tension is affected by the presence of molecules 
below the surface layer, although the opposite has been assumed by 
Langmuir and some other workers. E. E. W. 


Influence of Density and Geometrical Dimensions of a 
Molecular Stream on the Formation of Deposits. J. Estrr- 
MANN (Z. Physik, 1925, 33, 320—324).—The relation between the 
critical temperature of condensation of metallic vapours and their 
concentration has been determined for different surfaces, and the 
heat of adsorption and the adsorption pressure calculated. The 
edge of the deposit has a lower temperature of condensation than the 
centre, owing to the density being lower at the edge. E. B. L. 


Angles of Contact and Polarity of Solid Surfaces. N. K. 
ApvaM and G. Jessop (J. Chem. Soc., 1925, 127, 1863—1868).— 
The equation W=7';y(1-+cos6), in which W represents the adhesion 
of a liquid for a solid surface on which it rests at an angle 6, and 27, 
the cohesion of the liquid, has been examined with reference to the 
polarity of solid surfaces. For solid long-chain aliphatic compounds 
in contact with water, @ should be low if many polar groups are at the 
free surface, whilst if the hydrocarbon ends of the chains are all 
turned outwards, 6 should be approximately the same as for paraffin 
wax. Of the nine solids investigated, paraffin wax and octadecyl 
iodide (no groups with a strong affinity for water) give practically 
the same angle at a surface cut from the interior as at the natural 
surface. Acids and alcohols give varying results for surfaces cut 
from the interior, according as the cut surface runs parallel or 
perpendicular to the direction of the crystal flakes. Crystalline 
flakes (from alcohol or benzene) give a lower angle than the mass 
solidified after fusion. Alternative explanations for this are 
suggested. The chief difficulty in measuring the angle of contact 
(the ‘‘ dragging ’’ effect or “‘ hysteresis ’’) is attributed to friction 
of the liquid on the solid. 


Action of Silica on Electrolytes. J. MUKHERJEE (Nature, 
1925, 116, 313—314).—Joseph’s failure (cf. this vol., ii, 383) to 
confirm the author's results is ascribed to the use of silica heated at 
180° ; a suitable method for the preparation of the silica is described. 
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_ Three types of adsorption are distinguished : (a) primary, resulting 


from the chemical affinity of the atoms on the surface, (b) electrical, 
and (c) adsorption of solutions resulting from the capacity of the 
substance to adsorb water. A. A. E. 


Electric Charge on Sparingly Soluble Substances. L. 
MicHAELIS and §S. Doxan (Kolloid-Z., 1925, 37, 67—72).—Two 
new classes of colloids are described: “ obligatory ” and “ facult- 
ative.” The former can exist in the medium only in the colloid 
state (e.g., mastic in water), whilst the latter are sparingly soluble 
and exist suspended in their saturated solutions (e.g., silver iodide). 
One of the ions is responsible for the colloid state in the former 
group, but neither is separately responsible in the latter. The 
influence of dissolved electrolytes on “facultative” colloids is 
investigated, especially in the case of barium sulphate. Univalent 
ions have no perceptible influence on the charge of the colloid, but 
bivalent ions, excepting such cations as form easily soluble sulphates, 
exhibit marked effects. Tervalent ions havea still stronger influence 
(cf. Umetsu, A., 1923, ii, 299). 


Contraction, Refractivity, and Absorption of Light in 
Solutions of Lithium Salts. F. Httric and M. KeELier (Z. 
Elektrochem., 1925, 31, 390—403).—The densities and refractive 
indices of aqueous solutions of lithium chloride, bromide, and iodide 
have been measured from saturation down to 0-LN, and the coeffi- 
cients of extinction between 2230 and 2410 down to N. The result- 
ing curves show discontinuities at n=6 and near n=30 and n=75, 
when 7 is the number of mols. of water per mol. of salt, for all three 
salts. It is suggested, on the basis of Werner’s co-ordination theory, 
that the lithium ion requires 6 mols. of water for complete envelop- 
ment, and that when there are fewer, the partly unprotected ion 
exerts an attraction on the surrounding halogen ions which causes 
a corresponding contraction. A second complete envelope will 
consist of 30 mols. of water, and a third of 76 mols. W. A. C. 


Refractive Indices of Perchlorates in Aqueous Solution. 
A. MazzuccHELLi and A. VERCILLO (Gazzetta, 1925, 55, 498—501).— 
The refractive powers of ammonium and sodium perchlorates and 
of perchloric acid calculated by Landolt’s formula from observations 
on aqueous solutions are found to be almost independent of the con- 
centration. For perchloric acid, however, the refractive power 
increases slightly with dilution. The compounds studied are found 
to obey the law of Le Blanc and Rohland (A., 1896, ii, 345). 

W. E. E. 


Cause of the Colour Change in Cobalt Chloride Solutions. 
J. Grou (Z. anorg. Chem., 1925, 146, 305—314).—The molecular 
extinction coefficients for solutions of cobalt chloride in propyl 
alcohol, ethyl alcohol, methyl] alcohol, and water have been measured 
and plotted against wave-length of light. The effect of addition of 
lithium chloride to some of the solutions has been observed. The 
results are in complete accordance with the assumption of an 
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equilibrium CoCl,+2Cl’ = =CoCl,’’, the blue colour of the solutions 
being due to the complex ion CoC,” A. B. M. 


Variation in the Rotatory Power of Tartaric Acid as a 
Function of py. F. Viis and E. VELLINGER (Bull. Soc. chim., 
1925, [iv], 37, 841—845).—The rotatory power of d-tartaric acid 
in M/2, M/4, and M/10 solution has been examined in its dependence 
on py. The curve «=f(pg) shows a rapid rise of rotatory power 
between pa2and pg5. From pg 5 up to pg 13, the rotatory power is 
practically independent of the acidity of the solution, but above 
Pu 13 it decreases. Below py 2 the value is almost constant. The 
experimental values agree with the assumption that the rotatory 
power is the sum of the effects due to the two anions and the undis- 
sociated acid molecule. The mechanism of the removal of a 
hydrogen ion from the tartaric acid molecule, and the consequent 
change in space arrangement, is briefly discussed. L. L. B. 


Viscosity and Surface Tension during Esterification. 
G. Cauquit (Compt. rend., 1925, 181, 114—116).—Measure- 
ments have been made of the viscosity and surface tension during 
esterification of equimolecular mixtures of acetic acid and the 
following alcohols: cyclohexanol, o-methylcyclohexanol, o-ethyl- 
cyclohexanol, m-methylcyclohexanol, p-methylcyclohexanol, 1 : 3- 
dimethylcyclohexan-4-ol. Esterification was carried out at 95°, 
portions of the reaction mixture being cooled to 20° for purposes 
of measurement. The viscosity and surface tension may be repre- 
sented by formule of the type 7,=7+Bz, where x is the per- 
centage of acid esterified. The coefficient B is negative in the case 
of the viscosity, and positive in that of the surface tension measure- 
ments. 


Dielectric Constants of Solutions of Electrolytes. H. 
Unice (Z. Elektrochem., 1925, 34, 413—417).—The dielectric con- 
stants of solutions of amine halides and tetra-alkylammonium 
salts in organic solvents show in general, first, a decrease propor- 
tional to the concentration, then a minimum, and lastly a steady 
increase with concentration to values which in some cases exceed 
those of the pure solvents. The incidence of the minimum is found, 
applying Walden’s rule, at v=(134-4/e9)°, where v is the molecular 
dilution and ¢, the dielectric constant of the solvent. W. A. C. 


Osmotic Pressure by the Solubility Method in Concen- 
trated Solutions. M. P. AppieBry and P. G. Davizs \J. Chem. 
Soc., 1925, 127, 1840—1846).—Solutions of sucrose of known 
concentration are shaken with aniline at 20°, and the solubility of 
water in the aniline layer determined. From the data of Berkeley 
and Hartley (A., 1907, ii, 234), the connexion between osmotic 
pressure and lowering of solubility is obtained. In dilute solutions, 
this may be calculated by the equation of Nernst, whilst in more 
concentrated solutions a new combination of the equations of Van 
Laar and of Berkeley and Burton (Phil. Mag., 1909, 17, 598) leads 
to a relation which is in good agreement with experiment up to 
concentrations of 420 g. per 1000 g. of solution. By finding the 
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percentage of water in the aniline phase in equilibrium with a solution 
of unknown osmotic pressure, and reading off from the present 
results the concentration of the sucrose solution in equilibrium with 
the same aniline solution, the osmotic pressure of the unknown 
solution can be equated with that of the sucrose solution. . 
W. H.-R. 


Method for Investigating Diffusion in Gels. R. FRIcKE 
(Z. Elektrochem., 1925, 31, 430—435).—A microtome is described 
by means of which gels of elongated shape may be cut transversely 
into slices down to $ mm. thickness. W. A. C. 


Dialysis of Easily Decomposable Colloidal Systems. A. 
GuTBIER (Z. anorg. Chem., 1925, 146, 411—412).—Easily decom- 
posed colloidal solutions are protected from the. air during dialysis 
by covering them, as well as the outer liquid in the dialyser, with a 
layer of paraffin or other suitable pure oil. A. B. M. 


Direct Method of Measuring the Osmotic Pressure of 
Hemoglobin. G. 8. Apair (Proc. Roy. Soc., 1925, A, 108, 627— 
637).—The difficulties in measuring the osmotic pressure of haemo- 
globin, due to alteration of the state of aggregation in the colloidal 
system, and to chemical change, have been overcome by a method 
involving the use of an osmometer in which equilibrium is reached 
rapidly, and by making all measurements at 0°. The osmotic 
pressures of solutions of various hemoglobins are tabulated. ‘ 

G. 


Physico-chemical Study of U.S.P. Agar. E. H. Harvey 
(Amer. J. Pharm., 1925, 97, 447—456 ; cf. B., 1925, 296).—The heat of 
combustion of U.S.P. agar (d*" 0-7190) is 4870 cal./g. Boiling hydro- 
lyses the agar, lowering the viscosity and destroying the ability to gel. 
Hot agar sols show no optical activity. Imbibition of water is com- 
paratively rapid at first and becomes gradually slower. The heat of 
imbibition is 2-7 cal./g. of dry agar. Adsorption of acetic acid is 
relatively greater from dilute solutions than from more concentrated 
solutions. Quantitative experiments have been carried out on the 
rate of adsorption of water vapour, and on the rate of dehydration 
of agar gels. C. 


Effect of Low Temperatures on Liquid Colloidal Systems. 
F. Borrazzi and G. Breraami (Arch. Sci. biol., 1924, 6, 74—93; 
from Chem. Zentr., 1925, i, 2539).—At 0°, protein solutions rich in 
electrolytes are not coagulated, although removal of the electrolytes 
by dialysis produces a partial coagulation (turbidity). This coagula- 
tion is reversible. Differences exist, however, between different 
proteins. For example, even after removal of electrolytes, octopus 
blood and, probably, hemoglobin remain clear at —4°. Neutral 
electrolytes stabilise dialysed protein in respect of coagulation at 
low temperatures. Denaturing scarcely takes place even at —25° 
or by freezing. Native blood-serum and plasma are very stable 
against the effect of low temperatures. The less stable colloids 
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are rendered coagulable by removals or additions which modify 
their reaction in the direction of their isoelectric points. 
G. W. R. 


Spontaneous Structure-formation in Sols. (New Type of 
Anisotropic Liquid Media). H. ZocHer (Z. anorg. Chem., 1925, 
147, 91—109; cf. A., 1922, ii, 102)—When hot aqueous solutions 
of benzopurpurin and chrysophenin are cooled, sols with an orderly, 
parallel arrangement of oblong colloid particles are obtained. 
A similar parallel orientation of particles is observed in old vanadium 
pentoxide and ferric hydroxide sols. The particles of vanadium 
pentoxide are rod-shaped with a tendency to form twin-particles, 
whilst those of ferric hydroxide are disc-shaped. J. 8. C. 


Photographic Gelatin. S. E. SHepparp (Phot. J., 1925, 65, 
380—387).—The very high speed of photographic emulsions is 
primarily due to the presence of small amounts of foreign sub- 
stances in the gelatin. The sensitising properties of certain gelatins 
are due to the presence of traces of organic thiocarbimides and 
thiocarbamides, viz. allylthiocarbimide and allylthiocarbamide. 
The sensitiser can be extracted from gelatin deliming liquors by 
precipitating alumina in the solution, drying the precipitate, and 
then extracting with alcohol, ether, or light petroleum; also from 
mustard seeds, and the seeds and hulls of beans, peas, and cereals, 
and from lucerne. The sensitiser is carried over with the cholesterol. 
Photographically active gelatins contain 1 part in a million to 1 part 
in 300,000 of the sensitiser, which is probably present as both 
thiocarbimide and thiocarbamide. Under fixed conditions the 
sensitising effect reaches a maximum for a definite amount of 
sensitiser, further addition resulting in a decrease of sensitivity and 
an increase in fog. The formation of “ sensitivity centres ”’ is due 
to conversion of the thiocarbimide into thiocarbamide in presence 
of ammonia, and the reaction of the thiocarbamide with the silver 
halides to form nuclei of silver sulphide, which is the material of the 
“ sensitivity centres.’’ Silver selenide and silver telluride behave 
in the same way. The results are in harmony with the author's 
“ orientation ” theory of photographic sensitivity. [Cf. B., 1925, 
785.] W. C. 


Effect of Water on Dried and Pressed Silica Gel. I. S.S. 
M. Prasap, and D. D. (Kolloid-Z., 1925, 37, 
97—101).—The decrepitation of pressed anhydrous silica gels on 
wetting with water, salt solutions (e.g., sodium chloride and silicate), 
and organic liquids (e.g., ether, benzene) is accompanied by practically 
no temperature change; indicating that the phenomenon cannot 
be due to chemical action or to solution. It must therefore be due 
to the pressures set up on the walls of the capillaries of the gel caused 
by adsorption of liquid. A blue opalescence accompanies the 
adsorption of water by the powdered gel. The effect is quite 
different from the Pouillet effect since the latter is accompanied by 
a temperature rise (cf. Bhatnagar and Mathur, ibid., 1922, 33, 
368). 8. K. T. 
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Temperature of Swelling of Starch Granules. W. Arzi- 
cHOVSKI (Bull. Acad. Sci. St. Pétersbourg, 1918, [6], 349—368; from 
Chem. Zenir., 1925, i, 2543).—The swelling of starch granules was 
studied microscopically, using a statistical method. Swelling begins 
at 55°; at 67-5° it is practically complete. The mean temperature 
of complete swelling of individual granules is 60-97-+-0-10°. The 
distribution about this mean value only follows Gauss’ law of error 
as a first approximation. The frequency curve is asymmetrical, but 


there is no indication of the occurrence of two kinds of granules. 
G. W. R. 


Liquefaction of Starch Paste. P. Petit (Compt. rend., 1925, 
181, 259—260).—Soluble starch is readily obtained by adding to a 
2% starch paste (150 g.) 10 c.c. of a solution containing sodium 
chloride (7 mg.), potassium hydrogen phosphate (5 mg.), and lactic 
acid (2 mg.). The reaction may be carried out in presence of toluene 
orether. The product does not reduce Fehling’s solution and has a 
specific rotation of 195°. Very slight alterations in the amount of 
lactic acid may retard or stop the reaction. With slow reactions a: 
flocculent deposit is formed, containing silica and alumina. ‘This 
deposit is not obtained when the operation is conducted in pyrex 
glass, or in the absence of mechanical agitation. The deposition 
and clarification can be accelerated by the addition of traces of 
alkali or lactic acid, or of sodium silicate and lactic acid. R. B. 


Action of Alkalis on Konyaku Colloid. 8S. Doxan (Kolloid-Z., 
1925, 37, 73—78).—Barium and calcium hydroxides depress the 
viscosities of Konyaku sols to a much greater extent than the 
hydroxides of sodium and potassium. The same applies to the 
action of the chlorides of these metals on slightly alkaline sols; 
the effect in the case of the alkaline-earth chlorides increases with 
time. Cataphoresis experiments indicate practically no charge 
on the colloid in acid and neutral solutions and only a weak negative 
charge in alkaline solution. These conflicting results are explained 
on the assumption that the calcium, for example, in the colloid, 
which cannot be obtained ash-free, reacts with the carbonate in the 
alkali to form calcium carbonate, which then forms a layer over the 
colloid particles. In acid solutions, this layer is not formed, so 
that, indirectly, the observed effects are attributable to hydroxide 
ions. Measurements of the adsorption of Konyaku by crystalline 
barium carbonate, prepared in situ and added externally, support 
this explanation. Ss. K. T 


Kinetics of the Sol-Gel Transformation of Concentrated 
Ferric Oxide Sols. H. FreunpiicH and A. RosENTHAL 
(Kolloid-Z., 1925, 37, 129—131).—By reducing the velocity of the 
sol-gel transformation of concentrated iron oxide sols (cf. Schalek 
and Szegvary, A., 1923, ii, 423) by the addition of glycine, alanine, 
and similar substances it has been possible to study the kinetics 
of the process and to show that it resembles that of coagulation. 
The glycine ete. do not act as protective colloids in the ordinary 
sense, but increase the charge on the particles. N. H. H. 


y 
if 
3 
l 
] 


ii. 968 ABSTRACTS OF CHEMICAL PAPERS. 


Kinetics of the Swelling and Shrinking of Gels. II. §. 
Ligepatov (Kolloid-Z., 1925, 37, 146—150).—The influence of various 
factors on the velocity of swelling of glue in water has been studied. 
The velocity is a function of the thickness of the gel; surface and 
weight play a secondary part. Van Bemmelen’s view of the 
enormous mobility of water in colloids is supported. The swelling 
can be regarded as the first stage of solution, i.e., peptisation. 
Temperature and electrolytes have a. great influence on the swelling 
velocity. N. H. H. 


Emulsifying Power of Sodium Stearate and Sodium 
Palmitate. N. A. Yagnik and B. Inant (Kolloid-Z., 1925, 37, 
139—144).—The emulsifying power of sodium stearate and sodium 
palmitate towards cotton-seed, poppy-seed, mustard, coconut, 
sesamé, and olive oils has been measured at 80°. The curves 
connecting oil concentration with the concentration of soap just 
required for emulsification are of the same type. With increasing 
oil concentration the soap concentration increases, at first rapidly 
‘and then more slowly, until an oil concentration of 20—40% (by 
volume), depending on the oil, is reached, when a more rapid 
increase suddenly occurs for which no explanation can be offered. 
This effect is most marked with cotton-seed and poppy-seed oils. 
In all cases, the concentration of sodium palmitate required for 
emulsification is less than that of sodium stearate, in agreement with 
the fact that soap solutions have a greater emulsifying power, the 
lower the surface tension. The results show that emulsifying power 
has an important influence in determining cleansing properties. 

N. 


Action of Protective Colloids. J. Trauspe and E. Rackwitz 
(Kolloid-Z., 1925, 37, 131—138).—Traube’s concept of “ clinging 
intensity ’ between a solvent and dissolved substance is extended to 
colloids and in particular to coagulation and protective action. The 
magnitude of this quantity is large for lyophile and small for lyophobe 
colloids. In considering protective action, three clinging intensities 
come into question, namely, that between the protected substance and 
water, that between the protecting substance and water, and that 
between the protected and protecting substances. Since surface- 
active substances have a smaller clinging intensity towards water 
than surface-inactive substances, it is to be expected that the former 
would exert a smaller protective effect on a lyophobe colloid than 
would the latter. To test this theory the “ protection numbers ” 
of gelatin, gum arabic, egg-albumin, dextrin, soap, sodium stearate, 
saponin, and sodium cholate with reference to the sols of gold, silver, 
carbon, ferric hydroxide, Prussian-blue, sulphur, and arsenious 
sulphide have been determined by the Zsigmondy gold number 
method. With gold, silver, and carbon sols the order of the pro- 
tection numbers is the same. Surface-inactive colloids such as 
gelatin are much more effective protectors than surface-active 
substances such as saponin. Ferric hydroxide sol gives almost the 
same order of protection numbers. Prussian-blue, sulphur, and 
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arsenious sulphide, which have small clinging intensities towards 
water, are on the other hand very differently affected. Here the 
surface-inactive colloids fall, in general, into the same order as with 
the gold etc. sols, but the surface-active substances are in many 
cases as good or better protectors. These observations are generally 
in accord with the theory. 
A new method for the study of protective action is described, 
which differentiates sharply between surface-active and inactive 
substances. It depends on the fact that if a gold hydrosol containing 
a suitable quantity of a surface-inactive substance such as gelatin be 
shaken with chloroform, the latter forms an emulsion, containing 
the whole of the gold, under the water layer. If a surface-active 
colloid such as saponin be used, an emulsion is formed, but no gold 
is withdrawn from the hydrosol. In the first case, the gelatin, 
being a good protector for gold, surrounds the gold particles which 
are carried to the chloroform when the emulsion is formed. In the 
second case, the saponin, having a low clinging intensity towards 
gold, surrounds the chloroform drops only, leaving the gold in the 
hydrosol. N. H. H 


Influence of Added Substances on the Life of Dispersoids. 
I. P. P. von Wemarn (Kolloid-Z., 1925, 37, 151—158).—A 
general theoretical treatment. Curves are drawn showing the de- 
pendence of the life period on the concentration of added substance 
and some experimental evidence is brought forward in support of 
them. The treatment is based on the author’s views relative to the 
part played by electrical energy, the existence of free ions, and the 
nature of adsorptive power, which are: (i) that electrical energy 
plays no outstanding part in determining the life of dispersoids: it 
is only one of the many variables which influence this; (ii) that 
completely free ions do not exist, but that the ions adsorbed by the 
colloid particles are strongly solvated molecules with greatly 
weakened linkings between the atoms or atom groups; (iii) that the 
difference between adsorptive power and chemical affinity is one 
of intensity only. N. H. H. 


Joule Effect in Rubber. L. Hock (Z. Elektrochem., 1925, 
31, 404—409; cf. Freundlich and Hauser, B., 1925, 514).—Against 
the view that the heating which takes place when rubber is 
stretched is due to heat of compression of a liquid phase, it ts 
pointed out that stretched raw rubber retains its extension per- 
manently at 20° and under, which it could scarcely do in presence of 
a compressed liquid. The heat of extension is ascribed to the 
enforced orientation of the rubber particles into crystalline fibres, 
with accompanying disengagement of the heat of crystallisation. It 
is shown that frozen stretched rubber actually breaks up into fibres 
under the hammer, whereas if frozen before stretching it breaks up 
like glass. W. A. C. 


Cause of Characteristic Extensibility of Rubber. II. 
Joule Effect and Formation during Stretching of a Three- 
dimensional Structure. J. R. Karz (Kolloid-Z., 1925, 37, 
19—22.; cf. B., 1925, 557).—Further observations on the X-ray 
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spectrogram of stretched rubber make it highly probable that the 
crystalline substance is formed during the stretching and is not 
present in unstretched rubber. In stretched and twisted rubber 
the X-ray spectrogram corresponds with a spiral arrangement of 
crystallites as in cotton and other cellulose fibres. The stretching 
-involves the formation of a three-dimensional lattice and not simply 
the arrangement of molecules in the same direction. The heatin 
of rubber on stretching is regarded as strictly analogous with the 
liberation of heat on the crystallisation of an amorphous substance. 
Joule’s data are shown to be in harmony with the author’s interpre- 
tation of the X-ray spectrograms. The relationships between exten- 
sion and tension and between extension and optical anisotropy are 
also explained. KE. M. C. 


Kinetic Theory of Compressibility of Solutions and Binary 
Liquid Mixtures. K. C. Kar (Physikal. Z., 1925, 26, 465— 
467).—Theoretical. By a statistical method equations are derived 
giving the connexion between the compressibility of solutions and 
liquid mixtures and their composition. For solutions, the equation 
8.(1-+-x)?= holds, where and are the compressibilities of the 
solution and the solvent, respectively, and x is the concentration. 
For both solutions and liquid mixtures, the compressibility curves 
have the same form as the corresponding vapour-pressure curves. 
The calculated values of the compressibilities agree approximately 
with the experimental values. ‘ 


Inter-ionic Attraction Theory of Ionised Solutes. 
Testing of the Theory in Alcoholic Solvents. A. A. Noyes 
and W. P. Baxter (J. Amer. Chem. Soc., 1925, 47, 2122—2129).— 
The activities of ionised solutes, calculated from the #.M.F. of 
certain cells involving alcoholic solutions of lithium and hydrogen 
chlorides and sodium ethoxide, are shown to be in agreement with 
the inter-ionic attraction theory. The results show that the 
logarithm of the activation is inversely proportional to «*”, where 
x is the dielectric constant of the solution, as is required by theory. 
The numerical coefficients expressing the relationship between 
activation and its parameters have values 30% to 25% lower than the 
theoretical values, even at concentrations as low as 0-01N, but 
as the concentration decreases they tend towards the theoretical 
limiting value. S. K. T. 


Inter-ionic Attraction Theory of Ionised Solutes. IV. 
Influence of Variation of Dielectric Constant on the Limiting 
Law for Small Concentrations. P. DeByE and L. PAavLine 
(J. Amer. Chem. Soc., 1925, 47, 2129—2134).—Consideration of 
Debye and Hiickel’s theory indicates that the variations in the 
dielectric constant of the solution, «, in the immediate neighbourhood 
of an ion do not affect the limiting equation for zero concentration. 
Correct values for the coefficient in this equation are obtained by 
substituting for « the value for the pure solvent. The smaller 
numerical coefficients sometimes found can only be attributed to 
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variations in « if it is assumed that the solutions are still too con- 
centrated for the applicability of the limiting equation. 
8S. K. T. 


Activity of Strong Electrolytes. IV. Application of the 
Debye-Hiickel Equation to Alcoholic Solutions. G. Soart- 
CHARD (J. Amer. Chem. Soc., 1925, 47, 2098—2111).—The Debye- 
Hiickel equation for the activities of ions of strong electrolytes is 
shown to fit the data for the observed #.M.F. of the cell Pt(H,)| 
HCl,AgCl|Ag in water, alcohol, and 50 mol.% alcohol, up to at 
least N-concentrations. Further confirmation is found in #.M.F. 
measurements on lithium chloride solutions in ethyl and methyl 
alcohols and in water and also in the solubilities of sodium chloride 
in aqueous ethyl alcohol. The variation in the activities of the ions 
of hydrochloric acid in ideally dilute solutions in different solvents 
indicates the formation of the ion H,O° in water. In dilute alcoholic 
solutions (negligible hydration) the activity change is more than 
twice as great for potassium chloride as for hydrogen chloride: this 
makes it improbable that equal changes in activity for the potassium 
and chloride ions occur with changing salt concentration in a single 
solvent. Data and methods are given for calculating the activities 
of the ions of hydrogen and sodium chlorides in any mixture of 
alcohol and water. 


Freezing Points of Glycerol and its Aqueous Solutions. 
L. B. Lane (Ind. Eng. Chem., 1925, 17, 924).—The f. p. of mixtures 
of glycerol and water have been determined. The lowest temper- 
ature, —46-5°, corresponds with a mixture containing approximately 
33% of water. [Cf. B., 1925, 826.] D. G. H. 


Solubility and Freezing-point Curves of Hydrated and 
Anhydrous Orthophosphoric Acid. W. H. Ross and R. M. 
Jones (J. Amer. Chem. Soc., 1925, 47, 2165—2170).—The solubility 
and f. p. curves of aqueous phosphoric acid solutions offer no evidence 
of the existence of a decahydrate (Smith and Menzies, A., 1909, ii, 
998). The eutectic points of ice and the hemihydrate (m. p. 29-32°) 
and of the hemihydrate and anhydrous acid (m. p. 42:35°) correspond 
with —85-0° and 23-50° and with concentrations of 62-5 and 94-75 g. 
of anhydrous acid per 100 g. of saturated solution, respectively. 
The anhydrous acid crystallises 13 times as fast as the hydrated 
form at 20° S. 


Freezing-point Curve of Aqueous Sodium Nitrite Solutions. 
H. Hetpera (Ann. Chim., 1925, [x], 4, 121—125).—Oswald’s 
determination of the f. p. of sodium nitrite solutions, which fall on an 
uneven curve, are criticised and repeated. A smooth curve is 
obtained corresponding with lower freezing temperatures than those 
found by Oswald. ‘The cryohydric point is —26°, the corresponding 
nitrite concentration being 38%. ‘The present results give normal 
figures for the molecular f. p. depression of the solutions (cf. Oswald, 
A., 1914, ii, 197; Sidgwick and Ewbank, this vol., ii, -" oe 
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Stability of Additive Compounds between Esters and Acids. 
J. Kenpati and J. E. Booas (J. Chem. Soc., 1925, 127, 1768—1777). 
—From the depression of the f. p. of the additive compounds pro- 
duced by benzene, water, and by one of the constituent compounds, 
the degrees of dissociation of three ester—acid additive compounds 
at their m. p. have been derived. For ethyl acetate-trichloroacetic 
acid (m. p. —26-8°) the dissociation is 12%, for benzyl benzoate- 
trichloroacetic acid (m. p. 13-6°) 35%, and for methyl succinate 
trichloroacetic acid (m. p. 8-3°) 4—6%. The molecular heats of 
fusion of the three compounds are 5170, 5660, and 9600 cal., respec- 
tively. The f. p. depression curves given by water and benzene 
are almost identical owing to internal pressure differences masking 
the greater decomposition produced by the water. In dilute benzene 
solution at temperatures slightly above 0°, the compound ethyl 
acetate-trichloroacetic acid is still markedly stable, and even the 
weak complex ethyl acetate—acetic acid is not entirely decomposed. 

W. H.-R. 


Additive Compounds in the Ternary System : Ester—Acid- 
Waiter. J. Kenpatt and C. V. Kine (J. Chem. Soc., 1925, 127, 
1778—1791; cf. preceding abstract)—Measurements of f. p., 
conductivity, and velocities of hydrolysis have been made for the 
binary systems acid—water, ester-water, and also for the ternary 
systems water, ethyl acetate, and hydrochloric, trichloroacetic, 
chloroacetic, or acetic acids, respectively. Ethyl acetate gives a 
“* pseudo ideal ” f. p. depression curve in aqueous solution, indicating 
that'extensive hydration occurs, but the effect of this is marked by 
internal pressure differences. No appreciable quantity of ester—acid 
complexes remains undecomposed in aqueous solution. The 
conductivities of both neutral salts and acids are lowered by the 
addition of ethyl acetate owing to diminished ionic mobility. The 
solubility of ethyl acetate in water at 0° varies very greatly when 
electrolytes are also present. The rate of hydrolysis of ethyl 
acetate in the presence of hydrochloric acid in equivalent quantity 
increases more rapidly than the molecular concentration of the acid, 
but with weaker acids the increase is less rapid, and with acetic acid 
a maximum rate exists near the saturation point. W. H.-R. 


Formation of Martensite in Carbon Steels. K. Honpa 
(Sct. Rep. Téhoku Imp. Univ., 1925, 14, 165—172).—During the 
cooling of austenite through the Al point, the atomic configuration 
of the iron changes from the face-centred y form to the body- 
centred «.form, and as this form of iron has only a very small power 
of dissolving carbon the carbon separates from the interspace of the 
lattice as cementite. If this separation is suppressed by quenching, 
martensite is produced at temperatures below 300°, but the further 
change to pearlite does not occur owing to the great viscosity of 
the metal at these low temperatures. As martensite is harder than 
austenite or pearlite, maximum hardness of the specimen will be 
obtained only when the quenching is so conducted that ali the 
austenite has changed to martensite, whilst the further change to 
pearlite is completely arrested. It is suggested that the hardness 
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of martensite is due to the bracing action of the carbon atoms 
distributed in the faces of the elementary lattice cubes of «-iron. 
(Cf. B., 1925, 722.] A. R. P. 


Equilibrium Diagram of the Iron-Carbon-—Nickel System. 
T. Kase (Sci. Rep. Téhoku Imp. Univ., 1925, 144, 173—217).—The 
jron—nickel binary system consists of a continuous series of solid 
solutions with a break between 15° and 30% Ni; the A3 point in 
iron is lowered continuously by the addition of nickel and coincides 
with the A2 point at about 5% Ni on cooling and 10% Ni on heating. 
Nickel dissolves 0-55°% C at 1300°, but only 0-:25% C at 20°, and 
this solid solution forms a eutectic with carbon which contains 2-22% 
C and melts at 1318°. The ternary system iron—carbon-—nickel 
contains no ternary eutectic, but a binary eutectic of iron—nickel 
solid solution and carbon, the carbon content of which decreases 
as the nickel content increases. The sum of the combined and total 
carbon in iron—nickel alloys decreases with increasing quantities of 
nickel to a constant value of 0-:3% C with 30% or more Ni, whilst 
the Al point of iron is lowered by nickel, eventually disappearing 
with 10% Ni. [Cf. B., 1925, 724.] A. R. P. 


8-Transformations in Copper—Zinc Alloys. J. HavcHToNn 
and W. T. Grirritus (J. Inst. Metals, Sept. 1925, advance 
copy, 9 pp.).—A sudden and marked decrease in the temperature 
coefficient of the electrical resistance of copper—zine alloys takes 
place at the transformation temperature. As this varies from 
453° to 470° between 55% and 51 % Cu, the authors consider that 
this transformation is not eutectoidal (cf. Andrew and Hay, ii, 954). 
Electrical resistance measurements confirm Genders and Bailey’s 
delineation of the 8-phase boundaries (this vol., ii, 297). A. R. P. 


awPhase Boundary in the Copper-Tin System. D. 
StockDALE (J. Inst. Metals, Sept. 1925, advance copy, 9 pp.).— 
The «-phase in the copper-tin system is bounded by the solidus, 
which is a smooth curve connecting the m. p. of copper to the triple 
point at 799° (13-3% Sn), by a straight line connecting this point to 
the triple point at 518° (16-0% Sn) and then by a line parallel to 
the temperature axis. The §-phase undergoes a polymorphic 
transformation at 590°. [Cf. B., 1925, 809.] A. BR. P. 


Equilibrium at High Temperatures in the Iron-Carbon- 
Silicon Systems. M. L. Becker (J. Iron and Steel Inst., Sept., 
1925, advance copy, 13 pp.).—As the silicon content of iron- 
carbon-silicon alloys increases up to 4:0%, the solubility of carbon 
at any constant temperature between 1100° and 940° decreases, 
whilst the effect of temperature in raising the solubility becomes 
less marked. Below 940° the solubility drops rapidly to zero, 
probably in the neighbourhood of 920°. [Cf. B., 1925, 806.] 

M. E. N. 


Tron-Nickel and Iron-Cobalt Equilibrium Diagrams. 
L. Grenet (J. Iron and Steel Inst., Sept. 1925, advance copy, 9 pp.). 
—The author postulates the existence of “limited states’”’ between the 
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a- and y-phases and shows now a diagram based on this idea may 
be used to relate the «~y transformation and the magnetic trans- 
formation and also to explain anomalies of dilatation and density 
at different temperatures. [Cf. B., 1925, 808.] M. E. N. 


Constitution of Alloys of Aluminium, Copper, and Zinc. 
D. Hanson and M. L. V. Gayuer (J. Inst. Metals, Sept. 1925, 
advance copy, 45 pp.).—The five invariant points found by Jares 
(Z. Metallk., 1919, 10, 1) in the aluminium-copper-zince system are 
confirmed, but the reaction at 406° is found to be liq.+-(CuAl) > 
8+(CuZn,). In addition, two new invariant points have been 
found due to reactions taking place in the solid state. These occur 
at 265° and 270° and are due to the invariant reactions, @+[CuZn,] 
[CuAl]+[Zn] and §-+([CuAl,] [CuAl]+[Al], respectively. 
Copper depresses the temperature of the §-transformation in 
aluminium-zine alloys until the presence of CuAl causes it to take 
place at a constant temperature, 245°. [Cf. B., 809.] 

A. R. P. 


Equilibrium of the System Cryolite-Alumina. G. A. 
Rovusu and M. Mryake (7'rans. Amer. Electrochem. Soc., 1925, 
48, 99—103).—The eutectic temperature is 935°, corresponding 
with 18-5°, of alumina. The solubility of alumina in cryolite 
in solid solution extends to about 12% and that of cryolite in 
alumina to about 77-5°,. These results were confirmed by metal- 
lographic observations. Pure cryolite melts at 995° (cf. Pascal 
and Jouniaux, A., 1913, ii, 508). 


Equilibria in Molten Salts. (Reactions between Molten 
Alloys of the Alkalis and Alkaline-earths and their Molten 
Chlorides.) K. JELLINEK and J. Woxrr (Z. anorg. Chem., 19235, 
146, 329—387).—The equilibria between molten binary mixtures 
of alkali or alkaline-earth chlorides and molten alloys of the cor- 
responding metals with a third metal have been investigated (cf. 
A., 1924, ii, 658; this vol., ii, 123, 124). The alloy was formed 
by electrolysis, using the third metal as cathode and a carbon 
anode. The temperature being maintained between 900° and 
1200°, the mixture was electrolysed until an alloy of suitable’ con- 
centration was obtained (0-5 to 2:5 hrs. with 6 to 14 amp.). The 
current was then discontinued, the crucible allowed to cool, and 
the mass of mixed salts and the alloy analysed. Results which 
show that the variation of the equilibrium with the temperature is 
negligible have been obtained for the following equilibria : in lead: 
Ba+CaCl, == BaCl,+Ca; in tin: Ba+2KCl BaCl,+2K; 
Ba+2NaCl BaCl,+2Na; in antimony: Ba+2KCl== BaCl,+ 
2K; Ba+2NaCl == BaCl,+2Na; Sr+2NaCl == SrCl,+2Na; 
Ca+2NaCl —CaCl,+2Na; in bismuth: Ba+2KCl==BaCl,+ 
2K; Ba+2NaCl==BaCl,+2Na; Ca+2NaCl— CaCl,+2Na. 

The equilibria are to a large extent independent of the cathode 
metal employed. Taking the alkali metals as diatomic, the alkali 
chlorides as dovble molecules, the alkaline-earth metals as mon- 
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atomic, and their chlorides as simple molecules, it is shown that 
the law of mass action and Nernst’s partition theorem lead to a 
value for the equilibrium constant which expresses the results at 
least to a first approximation. Thus in the equilibrium Ba+ 
2NaCl=— BaCl,+2Na, the constant is given by (At.-°/,Na. Mol.-% 
BaCl,)/(At.-°%, Ba.Mol.-% NaCl), and the values obtained, with 
antimony as the cathode metal, are 0-20, 0-13, 0-12, and 0-15. 
The same equilibrium with bismuth as cathode metal gives values 
0-22 and 0-23. The results are compared and shown to be in 
accord with those of G. McP. Smith on equilibria between amal- 
gams of sodium, potassium, and strontium and aqueous solutions 
of their chlorides. The effect of association and dissociation of 
the molten salts as well as of the metals in the alloys is discussed. 
A more rigid theory of the equilibria is developed (cf. Lorenz, A., 
1924, ii, 484), but cannot be fully tested owing to lack of numerical 
data. The equilibria can be calculated approximately from thermo- 
dynamical considerations based on the difference of the heats of 
formation of the solid chlorides. The normal potentials between 
the alloys and the molten salts are calculated and the theory of 
the electrolysis of ternary metallic alloys is discussed. A. B. M. 


In-, Uni-, and Multi-variant Equilibria. XXIX. Influence 
of One or More New Substances on an Equilibrium in which 
a Phase Reaction may Occur. F. A. H. ScHREINEMAKERS 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 252—261).—A 
mathematical treatment of various cases which may arise from the 
addition of new components to a system inequilibrium.  §. I. L. 


Equilibria in Systems with Phases Separated by a Semi- 
permeable Membrane. VIand VII. A.H.ScHREINEMAKERS 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 231—242, 243— 
251).—VI. The osmotic water attractions of various systems 
separated by a membrane from a second system are derived 
mathematically from the changes in the thermodynamic potentials 
which accompany the passage of smal! quantities of liquid through 
the membrane. From a discussion of cases in which one of the 
systems consists only of solids, it is deduced that all solutions, 
which can exist in equilibrium with a system of solid substances 
in which a phase-reaction may occur by the addition or removal 
of the diffusing substance, have the same osmotic water attraction 
and are isotonic. Special cases dealt with in preceding papers are 
discussed in the light of the general treatment. 

VII. When two systems are in osmotic equilibrium with respect 
to d diffusing substances, the osmotic solvent attractions of the 
two for each such substance are equal. Since the phase law is 
valid for each system separately, it follows that the number of 
degrees of freedom is the sum of the freedoms of each, less d, 7.e., 
ifn,, %, be the components, and v,, v the phases for the two systems, 
respectively, the freedom of the two in osmotic equilibrium is 
this constitutes the membrane—phase- 
tule. A number of special cases are considered. 8.1. L. 
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Heats of Solution of Enantiotropic Modifications (of 
Ammonium Nitrate) at the Transition Point. EE. CoHEn and 
H. L. Brepte (Z. physikal. Chem., 1925, 117, 143—155; cf. this 
vol., ii, 23).—Further determinations have been made of the solu- 
bility of ammonium nitrate III and IV between 33° and 48° and 
0° and 32°, respectively, and of the specific volumes of solutions 
saturated with ammonium nitrate III at 50°. The results obtained 
are not in agreement with those of Mondain-Monval (A., 1923, 
ii, 635; this vol., ii, 654), and his proof of Le Chatelier’s tangent 
law is therefore invalid. L. F. G. 


Heats of Solution and Dilution of Salts. J. Wusr and E. 
Lance (Z. physikal. Chem., 1925, 117, 336).—Amendments to a 
previous paper (this vol., ii, 791). The correctness of Richards 
and Rowe’s method of calculating heats of dilution is now upheld. 

L. F. G. 


Measurement of Very High Electrolyte Resistances by 
Kohlrausch’s Method. H. Uticn (Z. physikal. Chem., 1925, 
117, 156).—An amplification of the statements made in a previous 
paper (this vol., ii, 671) concerning the method of Lorenz 
and Klauer. L. F. G. 


Conductivity of Acids of Medium Strength in Methyl 
Alcohol, and their Catalytic Action. H. Gotpscumrpr and H. 
AarFiot (Z. physikal. Chem., 1925, 117, 312—333; cf. A., 1924, 
ii, 825; this vol., ii, 128).—A detailed investigation of the con- 
ductivities, degrees of ionisation, affinity constants, and activity 
constants of trichloroacetic, trichlorobutyric, and picric acids in 
absolute and in aqueous methyl alcohol solutions. On the assump- 
tion that catalytic activity is proportional to hydrogen-ion con- 
centration, theoretical values based on Bierrum’s theory are 
obtained for the effect of these acids on the velocity of various 
esterifications in methyl alcohol solutions. These values agree 
with those actually observed. This, however, is not the case 
when ethyl alcohol is the solvent. L. F. G. 


Conductance by Metallic Colloids and its Electro-technical 
Applications. H. ANprR& (Compt. rend., 1925, 181, 248—244).— 
When concentrated sulphuric acid is electrolysed by alternating 
current between silver electrodes, the resistance of the liquid 
decreases progressively with the electrolysis, and a colloidal solu- 
tion of silver, showing Brownian movement, is produced. Similar 
results are obtained with orthophosphoric acid and also by the use 
of graphite in place of silver. Used in conjunction with a non- 
oxidisable metal cathode, the electrode of colloidal silver is a 
convenient depolarising agent. With a current density of 1—? 
amp./cm.? at 40—60°, the following effective potentials are attained : 
copper, 8 volts; nickel, 16; ferronickel (50%), 18; soft iron, 25; 
ferrosilicon, 35; silicon, 80 volts. A thermal effect is observed 
on drying the colloids. The current is established at 300—400° 
but ceases on cooling. R. B. 
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Separation of Rare Earths by the Ionic Migration Method. 
J. KenDALL and B. L. CuarKe (Proc. Nat. Acad. Sci., 1925, 11, 
393—400).—The technique devised in the attempted separation 
of isotopes by the ionic migration method has been developed and 
applied to the separation of mixtures of rare earths. A 2% agar- 
agar gel containing a given mixture (0-51V) is placed in a long 
lass tube, between similar gels containing a faster cation (K’°), 
nearer the cathode and a slower cation (Cr) nearer the anode. 
On electrolysis, the more mobile rare earth cation accumulates in 
the forward portion of the sample. The gel is cut into slices and 
analysed. Three typical pairs of binary mixtures were studied : 
yttrium-erbium, neodymium-—praseodymium, gadolinium-samar- 
ium. In the first pair, a mixture containing 27-5°%, of yttrium 
yielded in 14 days extreme samples of 97-1% and 21-2%. In 
21 days, with a longer tube, the purest fraction contained 99% 
of yttrium. In all three mixtures a very considerable degree of 
separation was effected. 

The experiments could be followed by direct-vision absorption 
spectra, or by conductivity and refractivity measurements. The 
technique is being applied to hafnium-zirconium and rubidium- 
potassium mixtures. R. A. M. 


Migration of Ions in Solid Electrolytes. M. Le Bianc and 
M. Krocer (Z. Elektrochem., 1925, 34, 359—360).—Controversial in 
reply to Tubandt (cbid., 1924, 30, 253). W. A.C. 


Hydrogen and Oxygen Electrode Titrations of Some 
Dibasic Acids and of Dextrose. H. T. 8. Brirron (J. Chem. 
Soc., 1925, 127, 1896—1917).—Approximately 0-025M-solutions 
of oxalic, tartaric, succinic, and malonic acids were titrated electro- 
metrically at 18° with 0-1N-sodium hydroxide solution, the pg 
values being determined with a hydrogen electrode. New formule 
are derived for the calculation of dissociation constants of dibasic 
acids from any two points on the titration curve. These are more 
accurate than the formule given by Auerbach and Smolezyk 
(this vol. ii, 118), and the relation K,K,—h*, where h is the 
hydrogen ion concentration at the mid point of the titration 
curve, is inconsistent with the author’s data. The following 
dissociation constants are recorded: oxalic acid, K,=0-17, K,= 
1-34x10¢; tartaric acid, K,=1-27x10°, K,=9-65x10%; suc- 
cinic acid, K,=9-21x10%, K,=5-30x10¢; malonic acid, K,= 
202x 10%, K,=4-41x10°%. A solution of dextrose, similarly 
titrated with sodium hydroxide, gave for the first dissociation con- 
stant x 10°%. Attempts made 
to use an oxygen electrode for similar titrations show that the 


results are complex and not reproducible with different electrodes. 
W. H.-R. 


Thermodynamics of Solutions of Simple Electrolytes. 
H. S. Harnep (Z. physikal. Chem., 1925, 117, 1—50; cf. A., 1916, 
ii, 597; 1920, ii, 664; 1922, ii, 255; 1923, ii, 115)—The thermo- 
dynamics of the activity function is discussed. An apparatus for 
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measuring the #.M.F. of cells having streaming alkali-amalgams 
as liquid junctions is described (cf. Knobel, A., 1923, ii, 116); it 
was employed with the following systems at 25°: H,|NaOH(c,)| 
Na,Hg|NaOH(c,)|H,, H,|NaOH(c,),NaCl(c)|Na,Hg|NaOH(c,)|H,, 
H,|KOH(c,),KCl(c)|K,Hg|KOH(c,)|H,. From the data obtained 
in this and earlier work, the activity coefficients of sodium 
hydroxide in sodium chloride solutions, of potassium hydroxide 
in potassium chloride solutions, and of water in potassium 
chloride and sodium chloride solutions were calculated. Further 
calculations give the degree of ionisation of water in sodium chloride 
and in potassium chloride solutions. With increasing salt con. 
centration, the degree of ionisation of water at first increases rapidly, 
but soon attains a maximum, after which it decreases (cf. Schreiner, 
this vol., ii, 96). The individual properties of simple ions in con- 
centrated solutions are discussed in the light of these results and 
of the theory of Debye and Hiickel. L. F. G. 


Thermodynamics of Quinhydrone Electrodes. Chemical 
Constants of Hydrogen. E. ScHREINER (Z. physikal. Chem., 
1925, 117, 57—87).—The total and free heat contents of benzo- 
quinone, quinol, quinhydrone, and hydrogen, between 10° and 
300° Abs., are calculated from published data for the molecular 
“heats of these substances. The electromotive forces of the cells 
quinol-quinhydrone|hydrogen and _benzoquinone—quinhydrone| 
hydrogen, using M-sulphuric acid as the common electrolyte, were 
measured at different temperatures. Corrections are made for 
neutral substance effect. Measurements were made of the solu- 
bilities and heats of solution of benzoquinone and quinol and the 
heats of combustion of benzoquinone, quinol, and quinhydrone. 
From the above data the affinities and heats of the reactions in- 
volved were determined. The heats of reaction calculated from 
calorimetric data agree, within the limits of error, with those 
calculated from electrometric data. The quinhydrone electrode 
is regarded as an unsaturated benzoquinone-quinol electrode and 
its constants are determined on that basis. Values for the true 
and the normal chemical constants of hydrogen were obtained 
agreeing approximately with those put forward by other 
investigators. L. F. G. 


Electrode Vessel for Liquids Heavier and Lighter than the 
Liquid Junction Potential Eliminator. L. E. Dawson (J. 
Amer. Chem. Soc., 1925, 47, 2172—2173).—A form of apparatus 
is described which facilitates the use of solutions of different 
densities in potential measurements. 8. K. T. 


Turgoelectricity. W. KopaczEewski (Compt. rend., 1925, 181, 
244—246).—The addition of water to a number of powders, hydro- 
sols, and hydrogels under defined conditions produces displacements 
in a capillary electrometer. With emulsoid hydrosols such as 
inulin, dextrin, fibrin, glycogen, and with fine powders such as 
animal charcoal, kaolin, flowers of sulphur, there is little or no 
displacement, whereas the swelling of gels such as mucin, gelatin, 
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gum arabic, etc., or the process of jellification, e.g., the addition of 
water to ethyl salicylate, or of acetic acid to aluminium hydroxide, 
gives rise to pronounced displacements in the electrometer. These 
movements are regarded as the manifestation of a new kind of 
electricity, turgoelectricity, produced by the rupture of the external 
layer of the molecules of water, causing the fall of potential observed. 
The hydrogel lattice acquires a negative charge, the dispersed 
liquid becomes positively charged (cf. this vol., ii, 529). BR. B. 


Passage of an Alternating Current through Sulphuric Acid. 
R. T. Latrey (Phil. Mag., 1925, [vi], 50, 444—453).—The effective 
resistance and the capacity of a pair of platinum electrodes immersed 
in a solution of sulphuric acid of maximum conductivity have been 
measured for alternating currents of periodicity varying from 25 
to 500. The resistance is regarded as made up of r, the resistance 
of the electrolyte, and S, the resistance in the surface layers of 
the electrodes. The variation of the capacity and of S with 
periodicity has been investigated for electrodes platinised in differ- 
ent ways and for bright electrodes. The most consistent results 
were obtained with electrodes coated with pure platinum, electrodes 
otherwise treated behaving more or less erratically. The relation 
between capacity C and periodicity p is expressed by pC=A-+pB, 
and that between S and p by pS=D, where A, B, and D are con- 
stants depending on the condition of the electrode surfaces. 

A. B. M. 


Electrolytic Polarisation. III. The Diffusion Layer. S. 
GLASSTONE (J. Chem. Soc., 1925, 127, 1824—1831; cf. this vol., 
ii, 43, 133)—The rate of fall of back-H.M.F. of polarised 
mercury and lead cathodes in different electrolytes has been 
examined, and indicates that the thickness of the diffusion layer 
at an electrode, from which gas is being freely liberated, decreases 
with rise of current density owing to the stirring effect of the bubbles. 
With mercury cathodes in sulphuric acid containing alkali sulphates, 
the back-L.M.F. first decreases gradually when the polarising 
current is stopped, and then shows a sudden decrease after a period 
of time which diminishes with rise of temperature and of current 
density, since these factors diminish the thickness of the diffusion 
layer. Owing to the diffusion of anodic chlorine, abnormal results 
are obtained in hydrochloric acid unless the electrodes are separated 


by a porous pot. W. H.-R. 


Apparatus for Anodic Processes [Dichromates, Per-Salts, 
Chloroform]. I. SrscHerspakov (Z. Elektrochem., 1925, 331, 
360—362).—When a porous pot is used as diaphragm, there are 
losses of yield owing to diffusion of cathodically formed alkali 
into the electrolyte. This is avoided by filling the porous pot with 
mercury acting as cathode; the catholyte floating on this becomes 
progressively alkaline and may be run off continuously. The 
mercury, on the upper surface of which a layer of alkali- 
amalgam is formed, may also be continuously replenished. Sodium 
chromate is thus converted into dichromate with a current efficiency 
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of 92—95°, at the ordinary temperature; persulphates are obtained 
at 7—8 volts with an efficiency of 80—90%. In the chlorination 
of alcohol in presence of sodium chloride solution, the requisite 
alkali is supplied to the anolyte by means of a suitably adjusted 
auxiliary. cathode of iron, and chloroform is produced with almost 
theoretical current efficiencies. W. A.C. 


Effect of Infra-red Radiation on the Rate of Combustion 
of Inflammable Gaseous Mixtures. W. T. Davip (Proc. Roy. 
Soc., 1925, A, 108, 617—627).—The effect of infra-red radiation 
on the rate of combustion of mixtures of air with hydrogen, carbon 
monoxide, and methane, respectively, was measured. An increased 
rate of combustion was found in all cases when the superimposed 
radiation, or the radiation emitted by the burning gases, was of a 
type which could be absorbed by the combustible gas. [Cf. B., 
1925, 793.] L. F. G. 


Influence of Curvature on Air Saturation of Water and its 
Relation to the Air-binding of Filters. J. R. Bayuis (/nd. 
Eng. Chem., 1925, 17, 974—979).—A concave water surface increases 
and a convex surface decreases the solubility of air and other gases 
in water. The rate of solution of air from a very small bubble 
decreases with the age of the bubble. When two air—water surfaces 
come violently into contact with each other the minute bubbles 
so formed dissolve rapidly when the water is in equilibrium with 
a plane surface but increase in size if the equilibrium is greater 
than that for the diameter of the bubble. This is the case if the 
water is more than 100°, supersaturated. These facts are con- 
sidered in relation to the air-binding of sand filters. [Cf. B., 
1925, 824.] A. R. P. 


Corrosion Effect of Naphtha Solutions of Sulphur and 
Sulphur Compounds. A. E. Woop, C. SHEEzy, and A. W. 
Trusty (/nd. Eng. Chem., 1925, 17, 798—802).—A study of the 
action on metals of naphtha solutions of sulphur, mercaptans, 
hydrogen sulphide, alkyl sulphates, sulphonic acids, and other 
sulphur compounds shows a general increase in corrosion in presence 
of water. In some cases, this is due to ionisation, but in other 
cases, as with free sulphur, apparently to the formation of anodic 
and cathodic areas. A mercaptan solution yields a mercaptide 
with most metals which is decomposed on heating, yielding sulphide. 
[Cf. B., 1925, 745.] C. I. 


Hydration of Anhydrite. M. FarnswortH (/nd. Eng. Chem., 
1925, 17, 967—970).—Anhydrite (CuSO,) cannot be hydrated by 
heating it with water under a pressure of 19 atm. (210°) and no 
hydration takes place in a sealed tube containing excess of water 
between 100° and 210°; in fact under these conditions gypsum is 
converted into the hemihydrate at 107° and into anhydrite at 160°. 
When, however, anhydrite is ground extremely finely in a colloid 
mill hydration takes place slowly at the ordinary temperature, 
particles of 7% size being completely converted into gypsum in 
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3 weeks and coarser particles taking correspondingly longer. ([Cf. 
B., 1925, 804.] A. R. P. 


Reduction of Ferric Oxide and Iron Ores by Hydrogen. 
H. Kamura (J. Iron and Steel Inst., Sept. 1925, advance copy).— 
The reduction velocity of pure ferric oxide and iron ores b 
hydrogen at 500°, 600°, and 700° was determined. The higher the 
temperature of reduction, the less was the volume of hydrogen 
required; also the velocity of reduction increased with the tem- 

rature. At 600°, the velocity of reduction increased rapidly 
and the volume of hydrogen required decreased to a marked extent ; 
this was probably due to the appearance of the solid phase FeO, 
which cannot exist below 570°. Thus below 570° the reduction 
takes place according to the equation Fe,0,+4H,—3¥Fe+4H,0, 
whilst above 570° it takes place in two stages: (i) Fe,0,+H,= 


3FeO+H,0; (ii) FeO+H,—Fe+H,0. 


Kinetics of the Oxidation—Reduction Reaction of Form- 
aldehyde. H. von Ever and T. Léveren (Z. anorg. Chem., 
1925, 147, 123—134).—Investigation of the kinetics of the reaction 
whereby formaldehyde is converted into methyl alcohol and formic 
acid (Cannizzaro reaction) at 50° over the py range 11—13, shows 
that the process is bimolecular and that it occurs between form- 
aldehyde anions. The value of k, for formaldehyde at 50° is 
found to be 33x10. J.8.C. 


Relation of Homogeneous to Catalysed Reactions. Cata- 
lytic Decomposition of Hydrogen Iodide on the Surface of 
Gold. C. N. HrnsHetwoop and C. R. Pricuarp (J. Chem. 
Soc., 1925, 12'7, 1552—1559).—The decomposition of hydrogen 
iodide on the surface of a heated gold wire is a catalytic reaction 
of zero order. The temperature coefficients of such reactions are 
not affected by the changing degree of adsorption of the reactant. 
Therefore the “heat of activation’ calculated from the tem- 
perature coefficient may be expected to have, without correction, 
the direct physical significance which it possesses in the case of 
homogeneous reactions. The “heats of activation’’ found for 
the homogeneous thermal decomposition of nitrous oxide, hydrogen 
iodide, and ammonia, and the heterogeneous decomposition of 
nitrous oxide on platinum and gold, of hydrogen iodide on gold, and 
of ammonium on tungsten are compared and it is shown that the 
surface reactions have heats of activation only about half as great 
as those of the bimolecular homogeneous changes. Probably all 
(and certainly some) surface reactions of this type involve only 
one molecule. Thus the function of the surfaces in these reactions 
is to permit the occurrence of a unimolecular process instead of a 
bimolecular process requiring an energy of activation about twice 


as great. E. E. W. 


Catalytic Decomposition of Hydrogen Peroxide in Acid 
Chlorine-Chloride Solution. R. 8. Livinaston and W. C. 
Bray (J. Amer. Chem. Soc., 1925, 47, 2069—2082).—The catalytic 
influence of mixtures of hydrochloric acid with sodium chloride 
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and with perchloric acid on the decomposition of hydrogen per- 
oxide solutions at 25° and 40° is investigated. The previous work 
of Maass and Hiebert (A., 1924, ii, 326) is criticised. The reaction 
is of the first order with respect to the peroxide, within concen- 
trations 0-22 to 0-02N of the latter. The velocity constant is 
increased 3-60 times for a 10° temperature rise with hydrochloric 
acid alone between the concentrations 0-244N and 0-498N. At 
the steady state, in solutions of ionic strength below unity, the 
rate of decomposition is given by: d[H,O,]/dt=—(0-000101+ 
0-000005)[H,0,|[H][Cl’]y*na, y being the activity coefficient; in 
more concentrated solutions a negative deviation occurs. Assum- 
ing Brénsted’s theory (A., 1922, ii, 699), this deviation indicates 
that the activity coefficient of the neutral “‘ reaction complex ” 
is greater than that of the hydrogen peroxide. In the steady 
state, with hydrochloric acid concentrations between 4°55N and 
5-86N, the relation [Cl,]/[H’}*[Cl’Py4aa=1-5 x 10% holds. A method 
of calculating the time required for the chlorine concentration to 
reach a given fraction of its steady state is given, based on the 
calculations of Abel (A., 1921, ii, 35). The suggested mechanism 
of the reaction is similar to that outlined by Maass and Hiebert. 
The reaction between hydrogen peroxide and hypochlorous acid 
has a large reaction rate, of the same order of magnitude as with 
hypobromous acid. S. K. 


Reduction of Carbon Monoxide to Methane with Metal 
Catalysts. F. Fischer, H. Tropscu, and P. DittHEy (Brenn- 
stoff-Chem., 1925, 6, 265—271).—The metals catalysing the reduc- 
tion of carbon monoxide to methane in order of decreasing efficiency, 
are ruthenium, iridium, rhodium, nickel, cobalt, osmium, platinum, 
iron, molybdenum, palladium, and silver. Copper, gold, tungsten, 
antimony, manganous oxide, and chromic oxide are without in- 
fluence. Since no carbonyls of osmium, iridium, palladium, or 
rhodium are known, it cannot be definitely stated that the form- 
ation of a metal carbonyl is a stage in the reaction. Similarly, 
no relation can be traced between the affinity of the metal for 
hydrogen and its efficiency as a catalyst. No intermediate pro- 
ducts likely to be formed, such as formaldehyde etc., could be 
isolated, but unsaturated hydrocarbons were observed with ruthen- 
ium and platinum which cannot be accounted for. Ruthenium 
is also active in the reduction of carbon dioxide to methane; 
although poisoned by sulphur compounds, it is reactivated by 
heating at 600—700° in a current of air. Oxides such as aluminium 
oxide in conjunction with nickel have a beneficial catalytic influence. 


B. W. C. 


Catalytic Decomposition of Nitroamide. II. Catalysis by 
Simple Amino-bases. J. N. Brénstep and H. C. Duvs (Z. 
physikal. Chem., 1925, 117, 299—311; cf. A., 1924, ii, 331).—The 
basic dissociation constants of aniline, o-, m-, and p-toluidine, and 
o-, m-, and p-chloroaniline were determined by an electrometric 
and by a kinetic method, the latter depending on the rate of decom- 
position of ethyl diazoacetate. The catalytic decomposition of 
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nitroamide by these bases was found to follow very nearly, but not 
exactly, the same quantitative law as that previously found for 
anions of carboxylic acids used in this connexion. L. F. G. 


Effect of Diluents on the Initial Stages of Catalytic Action. 
F. H. ConstaB.eE (Nature, 1925, 116, 278—279).—The depressant 
action on the reaction velocity at a catalytic surface of diluent 
vapours in the reactants is considered from a quantitative point 
of view, and the expressions deduced have been verified experi- 
mentally, within the limits of experimental error, in the case of 
the effect of water vapour on the initial stages of the dehydrogenation 
of ethyl alcohol by copper. A. A. E. 


Interaction of Carbon Dioxide and Hydrogen on the Surface 
of Tungsten. C. N. HinsHELWoopD and C. R. Pricnarp (J. 
Chem. Soc., 1925, 127, 1546—1552).—The kinetics of the inter- 
action of hydrogen and carbon dioxide on the surface of a heated 
tungsten filament have been investigated between 953° and 1303°. 
Above a certain pressure the surface becomes saturated with the 
gases, the rate of reaction becoming independent of the initial 
pressure. The adsorption of the one gas is almost independent 
of the pressure of the other, and the rate of reaction is proportional 
to on,-Oco,, Where oy, and ogo, are the fractions of certain active 
portions of the surface which are covered with adsorbed hydrogen 
and carbon dioxide, respectively. The portions of the surface which 
adsorb and render active the one gas are different from those parts 
which adsorb the other gas. Interaction is supposed to take place 
when the two gases are adsorbed on adjacent centres of appropriate 
kinds. The value of the apparent heat of activation calculated by 
means of the Arrhenius formula is 30,000 cal. E. E. W. 


Catalytic Oxidation of Hydrogen Cyanide. R. Hara and 
H. Srnozaki (Zech. Repts. Téhoku, 1925, 5, 71—113).—The 
oxidation of mixtures of hydrogen cyanide and air in presence of 
fine platinum gauze according to the equation 2HCN+50=2NO+ 
2CO+H,O appears to occur at the first point of contact with the 
catalyst. The reaction starts abruptly at 450°, independently of 
the velocity of flow. High yields (80°,) of nitric oxide are obtained 
between about 600° and 800°, this range widening with increasing 
velocity of flow. At higher temperatures, combustion to nitrogen 
occurs before the gases reach the catalyst, and the yield is then 
greatly influenced by the rate of flow; the reaction 2NO+2CO= 
N,+2CO, also occurs. Maximum yields are obtained with a 
rapidly flowing inlet gas containing 8°, of hydrogen cyanide; 
with just above 15%, of the latter explosions occur and at higher 
concentrations (30°) cyanuric acid and cyamelide are formed. 
The intermediate stage of the oxidation is probably the immediate 
formation of cyanic acid, which either polymerises or decomposes 
into water, carbon monoxide, and nitric oxide, according to the 
conditions. The mass action constants, K,, for the oxidation are 
comparable in magnitude with those for ammonia oxidation. 
Contrary to Wehrheim’s observation, hydrogen cyanide decomposes 
slowly in acid potassium permanganate solution. S, 

35*—2 


r- 
‘k 
n 
is 
ic 
n 
= 


li. 984 ABSTRACTS OF CHEMICAL PAPERS. 


Electrolysis of Equimolar Mixtures. R. Saxon (Chem. 
News, 1925, 131, 129—131).—When solutions containing metallic 
sulphates in equimolecular proportions are electrolysed the hydr- 
oxide of the more electronegative metal is deposited around the 
cathode when the two metals are widely separated in the electro- 
chemical table, e.g., copper and zinc, whereas a mixture of hydr- 
oxides is deposited when the metals are near one another in the 
table, e.g., cobalt and nickel, the hydroxide of the less electro- 
positive element tending to concentrate in the first fractions. 

A. R. P. 


Electrolytic Separation of Alkali and Alkaline-earth Metals. 
R. Saxon (Chem. Trade J., 1925, 77, 236).—With an anode of 
Meldrum’s acid-resisting metal and a porous cathode compart- 
ment containing mercury, electrolysis of a paste of sodium hydr- 
oxide and water yields an amalgam containing 3-4°% of sodium. 
The mercury is preferably covered with a little petroleum. Lithium, 
rubidium, barium, and calcium have been obtained by a similar 
method, using for the last a mixture of the chloride, nitrate, and 
iodide. 8. I. L, 


Quantum Laws in Photochemistry. E. Warsvure (Natur- 
wiss., 1924, 47, 1058—1063).—A swmmary of the investigations 
carried out to test Einstein’s law of photochemical equivalence. 
Provided that certain assumptions are made as to the nature of 
the specific photochemical reaction and the secondary reactions, 
the law has been proved to apply when the quantum absorbed is 
greater than the energy of dissociation, but in certain cases the 
molecule may dissipate part of the energy absorbed by collision 
with other molecules and the law is not fulfilled. When the quan- 
tum absorbed is smaller than the energy of dissociation, the reaction 
is probably the result of collisions between excited molecules, but 
here again the dissipation of energy absorbed prevents more than 
a fraction of the excited molecules from reacting. The photo- 
decomposition of ozone in presence of chlorine is an example of a 
sensitised photochemical reaction which obeys Einstein's 

E. B. L. 


Photochemical Formation of Hydrogen Chloride. 4G. 
and H. (Z. physikal. Chem., 1925, 117, 242— 
256).—Experimental evidence is given that the rate of photo- 
chemical formation of hydrogen chloride is proportional to the 
intensity of the activating light; this is not in agreement with 
Baly and Barker (T., 1921, 119, 653). With the most sensitive 
mixture that could be employed it was found that 1-10 x 10° mole- 
cules of hydrogen chloride were formed per quantum of absorbed 
energy. L. F. G. 


Condensation Nuclei Produced by the Illumination of 
Air-Halogen Mixtures. I. Jones (Proc. Physical Soc., 1925, 
37, 287—296).—When dust-free air, saturated with iodine or 
bromine vapour, or mixed with small amounts of chlorine, is illumin- 
ated and subjected at atmospheric pressure to a pressure fall of 
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about 20 cm., dense clouds are formed. With iodine or bromine, 
illumination for 1 sec., and with chlorine for 2 secs. is necessary to 
roduce clouds of maximum density. By keeping gas mixtures, 
activated by illumination, in darkness before expansion, it was 
shown that all the nuclei persist for 5 secs., and that some are still 
present after 30 secs. in darkness. By experiments on the pro- 
duction of clouds under various conditions, it was shown that in 
addition to illumination, the presence of a trace of moisture and 
of some oxidisable impurity on the walls of the apparatus is neces- 
sary for the production of nuclei. Oxygen is unnecessary. The 
conditions for the formation of nuclei in air—halogen mixtures 
resemble in several respects those for the occurrence of an induction 
period in the photochemical combination of hydrogen and chlorine, 
and it is suggested that the induction period is due to the con- 
sumption of the available light energy in the formation of nuclei 


before the activation of the chlorine—hydrogen mixture occurs. 
F. G. T. 


Combination of Bromine with Unsaturated Hydrocarbons 
under the Influence of Light. J. PLornixov (Bull. Acad. Sci. 
St. Pétersbourg, 1916, 1083—1114, 1563—1594; from Chem. Zentr., 
1925, i, 2535).—The author derives equations, on the assumption 
of Beer’s law and the proportionality between light absorption 
and the amount of decomposition, for the velocity of reaction in 
the case of a photosensitive compound, a sensitive compound and 
a non-sensitive compound, and two sensitive compounds, re- 
spectively, for receptacles of different shape, with transparent or 
reflecting walls. Formule are given for photochemical balanced 
actions and for the reaction between bromine and «-phenyl- 
cinnamonitrile. G. W. R. 


Photochemical Potential Changes. K. Scuaum and W. 
ScHLEUSSNER (Z. wiss. Phot., 1925, 23, 319—324).—The criteria 
for the recognition of a true Becquerel effect, and in particular 
the influence of other reactions and of the presence of a foreign 
substance, are discussed. Investigation of vanadium salts of 
different valencies showed that pure solutions of a single salt 
generally give a bad adjustment, and uncertain and scarcely repro- 
ducible effects. Mixtures of two salts of different valencies, or 
the addition of foreign substances capable of reacting, often give 
very clear results. The reaction between ferric ions and iodine 
provides an example of a case where the reversible photochemical 
reaction predominates over the Becquerel efiect. 


Silver in Photography. Lippro-Cramer (Z. wiss. Phot., 
1925, 23, 294—302).—The author summarises the published work 
on the forms and colours of silver produced by electrolysis and 
by reduction of silver salts, colloidal silver, dichroic fog, and the 
silver of the ‘‘ print-out ’’ image. The adsorption of thiosulphate 
by silver with particular reference to persulphate reduction is 
considered. W.C. 
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[Photographic] Ripening Process. V. Lippo-Cramer (Z. 
wiss. Phot., 1925, 23, 286—293; cf. B., 1925, 150, 477).—The 
influence of excess of bromide used in preparing emulsions on the 
rate of ripening, the grain size, and fog formation is considered. 
The influence of potassium bromide is generally less marked than 
that of the equivalent amount of ammonium bromide, although 
with some emulsions the potassium salt and with others the ammon- 
ium salt is preferred. The difference is probably due to inclusion 
of the salts in the silver bromide lattice, precipitated under different 
conditions. Observations are also made on the effect of rate of 


stirring, rate of mixing, etc. on the properties of an emulsion. 
[Cf. B., 1925, 829.] W.C. 


Solarisation of the Photographic Plate. J. M. Eprr (Z. 
physikal. Chem., 1925, 117, 293—298).—Experimental evidence is 
adduced to show the incorrectness of Arens’ view that the direct 
photochemical blackening of a silver bromide-gelatin plate impreg- 
nated with sodium nitrite is so intense that solarisation is masked 
(see this vol., ii, 313). Arens’ consequential inferences are therefore 
not valid. L. F. G. 


Potassium Chloroiminodisulphonate. F. Rascuic (Z. anorg. 
Chem., 1925, 147, 1—4).—Potassium chloroiminodisulphonate, 
NCl(SO,K),, is obtained as colourless, anhydrous crystals when a 
hot solution of sodium hypochlorite and potassium iminodi- 
sulphonate, NH(SO,K),, is allowed to cool slowly to the ordinary 
temperature. The substance is unstable and decomposes into 
nitrogen trichloride and potassium nitrilotrisulphonate, 


Systematic Doctrine of Affinity. XXXI. Thiohydrates. 
W. Bivrz and E. Keunecke (Z. anorg. Chem., 1925, 147, 171—187). 
—The existence of the following thiohydrates is demonstrated : 


BeBr,,2H,S; Bel,,2H,S; AICI,,H,S; HS; AIT,,2H,S; 


All,.4H,S: TiCl,.H,S: TiCl,2H,8;  TiBr,H,S;  TiBr,.2H,S; 
SnCl,,2H,S; SnCl,,4H,S. The formation and stability of thio- 
hydrates are discussed. J.8. C. 


Action of Hydrogen Sulphide on Mercuric Salts. H. 
Pé&LaBoN (Bull. Soc. chim., 1925, [iv], 37, 854—856).—The action 
of hydrogen sulphide at the ordinary temperature on a solution of 
mercuric chloride containing hydrochloric acid causes an immediate 
precipitation of the white chlorosulphide, with liberation of 
hydrogen chloride. If this, together with the acid initially in the 
mixture, brings the concentration of acid up to that demanded by 
the formula HC1,6H,O, the precipitate remains white, however long 
the gas is passed. If this concentration limit is not reached, the 
precipitate blackens, partly or completely, owing to the formation of 
mercuric sulphide (cf. Jolibois and Bouvier, A., 1920, ii, 7. 

L. L. B. 


Aluminium Sulphide. W. Bitz (Z. anorg. Chem., 1925, 
146, 289—290; cf. A., 1911, ii, 804)—Colourless crystals obtained 
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when a preparation of aluminium sulphide was sublimed in a 
vacuum and described as aluminium sulphide itself are now shown 
to be silicon disulphide. A. B. M. 


Combustion of Carbon. II. F. G. Kernen, L. W. Prine, 
and W. C. Espaueu (Ind. Eng. Chem., 1925, 17, 804—805).—The 
gases resulting from the combustion of the carbons of an electric 
arc in oxygen contain increasing proportions of carbon monoxide 
with increase of temperature, indicating that at high temperatures 
this gas is the primary product of the combustion. [Cf. B., 1925, 
744.] 

Thermal Decomposition of Carbonyl Chloride. A. Stock 
and W. Wustrow (Z. anorg. Chem., 1925, 147, 245—255).—Carbonyl 
chloride not only decomposes into carbon monoxide and chlorine, 
but also to a slight extent into carbon dioxide and carbon tetra- 
chloride. The rate of the latter decomposition, which is very small 
in the temperature region 400—500°, is accelerated in presence of 
certain catalysts (silica, blood charcoal, etc.). Although the 
thermodynamical treatment of the problem predicts that the major 

rtion of the carbonyl chloride should be decomposed in this way, 


only about 1% of carbon tetrachloride is observed even after several 
hours. J.8. C. 


Formation of Mullite from Cyanite, Andalusite, and Silli- 
manite. J. W. Greic (J. Amer. Ceram. Soc., 1925, 8, 465— 
484)—-When heated, cyanite, andalusite, and sillimanite are 
decomposed into mullite and silica, or into mullite and a silicious 
liquid, the silica being probably cristobalite. No definite point of 
temperature is observed at which the minerals decompose sharply, 
or below which they remain unaffected for indefinitely long periods. 
Cyanite requires the lowest, and sillimanite the highest temperature. 
Decomposition is accompanied by an expansion in all three cases ; 
with cyanite it is very pronounced. In the case of cyanite and 
andalusite, the alteration commences on the surfaces of the grains 
and advances inward, whereas with sillimanite it appears to take 
place throughout the grain. The rate of decomposition increases 
rapidly with a rise in temperature in all three minerals. The 
mullite crystals newly formed from andalusite and sillimanite are 
oriented parallel to the original crystals, whereas with cyanite this 
orientation is determined by the surfaces from which the mullite 
grows. An absorption of heat is observed when cyanite and 


andalusite decompose. F. 8. 


Phenomena in the Electric Arc Process of Nitrogen Fix- 
ation. S. Karrer (T'rans. Amer. Electrochem. Soc., 1925, 48, 
25—32).—The author discusses the factors which may possibly 
affect the efficiency of the arc method of nitrogen fixation, more 
particularly with regard to those phenomena, other than purely 
thermal, which occur in the are core. The following points are 
dealt with: dissociation of oxygen and nitrogen molecules into 
neutral atoms; ionisation within the arc; excitation; radiation; 


energy transfer. 
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Attempt to Prepare Nitro-nitrogen Trichloride. III. 
Failure to Obtain a Compound containing only Nit 
and Chlorine from Oxides of Nitrogen. W. A. Noyszs (J. 
Amer. Chem. Soc., 1925, 47, 2159—2164).—An account of 
unsuccessful experiments carried out to prepare a new compound 
containing only nitrogen and chlorine. (Cf. A., 1921, ii, 42.) 


New Oxide of Nitrogen, Nitroso-nitrogen Trioxide, and 
its Bearing on the Oxidation of Nitric Oxide. R. L. Hascue 
(J. Amer. Chem. Soc., 1925, 47, 2143—2148).—Nitrosonitrogen 
trioxide, (N,0,),, is prepared as a green solid by bubbling nitric 
oxide through liquid oxygen or by the action of air on solid nitric 
oxide kept at the temperature of liquid air. It decomposes just 
above the b. p. of oxygen to the blue oxide, N,O, (Helbig, A., 1903, 
ii, 361); Raschig’s formula for this compound (A., 1911, ii, 346) 
could not be substantiated. Assuming, because of its instability 
and its instantaneous formation, that the green oxide is a peroxide 
of polymerised nitric oxide, its formation may be explained as 
follows : 

—> 
The phenomena observed in the oxidation of nitric oxide may be 
explained by the assumption of similar intermediate compounds, 
viz. at higher temperatures, O:N-NO-O-O-NO-N:O, formed by the 
oxidation of (NO),, and, in the gaseous state, O'N-O-O-N:O, formed 
by the oxidation of NO. 6. K. TF. 


Amphoteric Hydroxides, their Alkaline Solutions and 
Alkali Salts. III. Alkali Antimonates from Aqueous, 
Alkaline Solutions. G. JANDER and L. Branpt (Z. anorg. 
Chem., 1925, 147, 5—15).—The hydrated crystalline precipitates 
of sodium and lithium antimonates obtained by oxidising alkaline 
solutions of antimony trisulphide with hydrogen peroxide, are 
not of fixed composition, the alkali content varying with the 
alkalinity of the mother-liquor and the temperature of precipitation. 
Potassium antimonate obtained by the oxidation of alkaline 
solutions of antimony trioxide with hydrogen peroxide is difficult to 
obtain in a crystalline form. The value of the ratio [K,O]: [Sb,05] 
usually approximates fairly closely to unity. J.8.C. 


Bismuth Dihydride. E. J. Werks and J. G. F. Druce (J. 
Chem. Soc., 1925, 127, 1799—1800).—Bismuth dihydride, Bi,H,, 
is obtained as a grey, flocculent precipitate by the addition of 
bismuth chloride to a mixture of zine and concentrated hydro- 
chloric acid. It deposits metallic bismuth when heated, and is 
rapidly oxidised by fused potassium nitrate. 8. I. L. 


Action of Ozone on Aqueous Colloidal Solutions of In- 
organic Substances. E. H. Rigs—ENFELD and W. Haase (Z. 
anorg. Chem., 1925, 147, 188—195).—Silver sols are converted into 
solutions of silver hydroxide. Mercurous oxide is precipitated 
from mercury sols. Gold sols are only partly dissolved, the red 
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colour changing to blue. Whereas lead oxide sols are easily oxidised, 
cuprous oxide sols are quite stable. Arsenic and antimony tri- 
sulphide sols are decomposed with formation of sulphur, sulphuric 
acid, and the corresponding pentoxides. Silver, mercury, and 
copper sulphide sols are converted into solutions of the corresponding 
sulphates. J.8. C. 


Formation of Ozone in Incandescent Capillaries. E. H. 
RIESENFELD (Z. Elektrochem., 1925, 31, 435—440).—When pure 
dry oxygen is passed rapidly through quartz capillaries heated at 
1000—1500° Abs., ozone is found in the issuing gas to the amount 
of several millionths of an atmosphere partial pressure. Presence 
of moisture reduces the yield; nitrogen (1%) does not affect it. 
There is more than 1000 times as much ozone as would be expected 
by calculation from Nernst’s theorem. It is suggested that particles 
from the quartz adsorption layer, in which the equilibrium leans 
towards ozone, are carried over by the rapid current in the quartz 
capillary, thus giving rise to a false equilibrium. W. A.C. 


Decomposition of Sulphur Monochloride by Water. E. 
Noack (Z. anorg. Chem., 1925, 146, 239—262).—The course and 
the end products of the reaction between sulphur monochloride 
and water have been shown to agree qualitatively and quantitatively 
with those of the reaction between sulphur dioxide and hydrogen 
sulphide in the presence of water. A slight difference in the 
amount of sulphuric acid produced, even when rigid precautions 
are taken to exclude air, is probably due to the oxidising action 
of a small quantity of a higher chloride produced by dissociation 
of the monochloride. In one experiment sufficient of the latter 
was dissolved in water to give 0-2 g.-at. of sulphur per litre, an 
atmosphere of carbon dioxide being maintained, and the following 
end-products were obtained (expressed as percentage of total 
sulphur): sulphur as sulphuric acid, 3:2%, as polythionic acids, 
35:7%, as sulphurous acid, 0-7%, and elementary sulphur, 60-4%. 
The results support the assumption that the first stages of the 
reaction can be represented by the schemes: 8,Cl,+H,O0 — 
8,(OH),+2HCl; S,(OH), == H,S+S0,. The existence of 
hydrogen sulphide and sulphur dioxide as intermediate products 
is demonstrated, and the change of their concentration with time 
shown to confirm the assumption made. Attempts to prepare the 
assumed intermediate compound H,S,O0,, however, by the action 
of hydrogen sulphide on sulphur dioxide in the absence of water, 
eg., in alcoholic solution, or by passing hydrogen sulphide into 
liquid sulphur dioxide, failed. The reaction under such conditions 
proceeds thus : 2H,S+SO, —> 2H,0+38S. The reaction between 
a thiosulphate and hydrogen sulphide is shown to admit of a simple 
interpretation on the assumption of the formation of H,S,O, as 
an intermediate product. A. B. M. 

Amidopersulphuric Acid [Hydroxylamineisomonosulphonic 
Acid}. F. Sommer, O. F. Scnvutz, and M. Nassau (Z. anorg. 
Chem., 1925, 147, 142—155; cf. A., 1914, ii, 458)—Amidoper- 
sulphuric acid, NH,O-SO,:OH, prepared by the interaction of 
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chlorosulphonic acid and hydroxylamine sulphate, may be obtained 
pure as colourless prisms by dissolving in cold dry methy] alcohol 
and precipitating with dry chloroform. Alcohols react to form 
compounds of the type RO-SO,-OH,NH,OH. Aldehydes and 
ketones in alkaline solution react to form salts of oxime acids, 
e.g., CR,R,-NO-SO,-OK. On boiling with alkali, the acid is decom- 
posed according to the equation 3NH,0-SO,-OH+6KOH=3K,S0, 
+6H,0+NH,+N,. The salts are very unstable and liable to 
explode. Many of the reactions of the acid suggest that it possesses 
the alternative structural formula HN-:O:SO(OH),. On_ boiling 
aqueous solutions of the acid with a considerable excess of ammonia 
yields of hydrazine of the order of 50% are obtained. Amino 
compounds yield the corresponding hydrazine derivatives. Alkaline 
solutions of ethylenediamine react to form «-hydrazino-3-amino- 
ethane (dioxalate, needles, m. p. 204°; dipicrate, yellow crystals, 
m. p. 166° [decomp.]; dihydrochloride, colourless crystals, sintering 
at 165—166°, and decomposing at 200—205°); «-Benzylidene- 
hydrazino-8-aminoethane oxalate, needles, m. p. 150—152° (decomp.), 
and «-o-hydroxybenzylidenehydrazino-8-aminoethane oxalate were also 
prepared. J. 8. C. 


Bivalent Chromium. W. TravuBsE, E. BURMEISTER, and R. 
Staun (Z. anorg. Chem., 1925, 147, 50—67; cf. A., 1916, ii, 625). 
—Concentrated solutions of pure chromous chloride are obtained 
by the prolonged electrolytic reduction of aqueous solutions of 
green chromic chloride, using lead plates as electrodes and employ- 
ing a current density of 0-175 amp./dm.?___ Electrolysis of chromous 
chloride solutions using an iron cathode results in the formation 
of a cathodic deposit of metallic chromium mixed with chromium 
oxides. The autoxidation of chromous salts in acid solution with 
evolution of hydrogen is considerably accelerated in presence of 
catalysts such as palladium chloride. Precipitation of solutions 
of chromous salts by alkali yields a mixture of hydrated chromous 
oxide and chromium sesquioxide in varying proportions. 

Chromous formate exists also as a violet salt. The following 
double salts have been prepared:: chromous pyridine formate, 
[Cr(C;H;N)](CO,H),, chromous pyridine chloride, 

[Cr(C;H,N),]Cl,,2H,O, 
chromous formate ammonium chloride, Cr(CO,H).,NH,Cl, chromous 
ammonium fluoride, CrF,,NH,F,2H,O, chromous potassium fluoride, 
CrF,,KF. J. 8. C. 


Complex Uranyl Carbonates. J. A. HEpvatt (Z. anorg. 
Chem., 1925, 146, 225—229)—A large number of metallic ions 
give a precipitate with solutions of the alkali uranyl carbonates, 
but analytical results, the visible evolution of carbon dioxide, and 
the gradual colour change due to hydrolysis show that most of 
these products even shortly after precipitation cannot be regarded 
as definite compounds. Least hydrolysis occurs when the potassium 
uranyl carbonate in not too dilute a solution is precipitated in the 
cold by addition of excess of the metallic salt solution; the pre- 
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cipitate is rapidly washed with water and allowed to dry in the 
air. Silver uranyl carbonate, Ag,UO,(CO,),, forms yellow flocks 
which turn to a crystalline powder. It darkens in colour even 
when kept in the dark, owing to the uranium radiation. The 
dry salt begins to evolve its carbon dioxide at 165°. Barium 
uranyl carbonate, Ba,UO,(CO,);,6H,O0, yellow, microscopic plates, 
loses water slowly at the ordinary temperature, more quickly at 
50°, changing in colour from bright yellow to lemon-yellow. Above 
350°, considerable quantities of carbon dioxide are given off and the 
colour becomes orange-yellow. A. B. M. 


Chlorine Hexoxide. M. Boprnstrern, P. Harteck, and E. 
PapELT (Z. anorg. Chem., 1925, 147, 233—244).—Analysis and 
measurements of f. p. depression in carbon tetrachloride solution 
show that the dark-red oil obtained by exposure to light of chlorine 
dioxide is chlorine hexoxide, Cl,O,. The substance has a very 
low vapour pressure, 1 mm. at 20°, d*° 1-65, and m. p. —i°. When 
in an impure condition it is readily explosive, but at the ordinary 
temperature in the pure state it is much more stable. Contact 
with organic substances, however, brings about violent decom- 
position. At high temperatures, chlorine hexoxide decomposes 
into chlorine and oxygen. The substance reacts with water as a 
mixed anhydride, forming chloric and perchloric acids. Chlorine 
hexoxide is also formed on illumination of a mixture of ozone and 
chlorine, rays in the red portion of the spectrum being active and 
not those in the blue. J.8. C. 


Mechanism of Reduction of Iron Oxides in a Current of Gas. 
Il. K. Hormann (Z. angew. Chem., 1925, 38, 715—721).— 
Samples of ferric and ferrosoferric oxide powder were reduced by 
heating them in a current of hydrogen, the degree of reduction 
being taken as the percentage of the total oxygen reduced. The 
reduction of ferric oxide is practically complete at 550° and 1000°, 
but between these temperatures the degree of reduction shows 
minima due to adhesion of the solid particles and to the process 
of @-y transformation. It is most complete when the diameter 
of the oxide particles is 0-02—0-05 mm. Similar minima occur 
in the reduction of ferrosoferric oxide, which, however, is less 
easily reduced than ferric oxide. Adhesion phenomena can be 
eliminated by admixture of basic oxides, e.g., magnesia. In other 
cases, reduction is hindered by the diminished diffusive power of 
the water produced through the shell of metallic iron formed round 
the oxide particles. The reduction of ferric oxide in a current of 
hydrogen does not progress in the anticipated stages, and the oxide 
Fe,0, is not produced, although in a static system the case is other- 
wise. The mechanism of reduction cannot be explained from the 
equilibrium diagram, but account should rather be taken of surface 
phenomena, e.g., adhesion, sintering. Further light may be 
expected from a study of the spatial configuration of the iron oxides 
and of the rearrangements of the oxygen atoms during the-reduction 
process. W.T.K. B. 
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Ageing of Ferrous Carbonate and Ferrous Hydroxide. 
Ageing of Natural Mineral Waters. O. BaupiscH and L. A. 
Weto (J. Biol. Chem., 1925, 64, 753—770, 771—779).—Ferrous 
hydroxide and ferrous carbonate, precipitated and stored in the 
absence of air, although apparently stable even to boiling, gradually 
lose their power of reducing nitrates to nitrites or of catalysing the 
oxidation of organic compounds such as uracil and lactic acid, 
although on exposure to air they still absorb oxygen. It is sug- 
gested that the ageing process consists in a gradual passage from 
the amorphous to the crystalline state. 

The loss of therapeutic efficacy, undergone by certain mineral 
waters through keeping, has been correlated with a precipitation 
and consequent inactivation of ferrous salts analogous to the 
ageing process described above; it was found that the ageing of 
the mineral waters was accelerated by exposure to light. 

R. H. 


Cobaltammines with more than Six Molecules of Ammonia. 
F. (Z. anorg. Chem., 1925, 147, 24—41)—Hexammine- 
cobaltic chloride, bromide, and iodide, chloropentamminecobaltic 
iodide, aquopentamminecobaltic chloride, bromide, and _ iodide, 
cis-dinitritotetramminecobaltic bromide and iodide, trans-dinitrito- 
tetramminecobaltic bromide, and potassium tetranitritodiammino- 
cobaltate can take up ammonia at temperatures in the region of 
—20° to form more complex compounds. The number of mole- 
cules of ammonia added per mol. of salt varies between 2 and 10. 
On raising the temperature, ammonia is evolved and less complex 
compounds result. Generally speaking, these complexes are com- 
pletely decomposed to the original cobaltammine when the ordinary 
temperature is reached. J. 8. C. 


Fractional Precipitation. I. Dependence on Solubility 
Products, Dissociation Constants, Constitution of the Pre- 
cipitate, etc. O. Rurr and B. Hirscu (Z. anorg. Chem., 1925, 
146, 388—410).—The possibility of separating a mixture of metals 
in solution by fractional precipitation as hydroxides, carbonates, 
or sulphides has been studied. The method is exemplified by the 
separation of iron and nickel by sodium hydroxide, which depends 
on the reaction FeCl,+3Ni(OH), == Fe(OH),+3NiCl,. If one 
equivalent of ferric chloride is added to two equivalents of nickelous 
hydroxide, the reaction proceeds completely in the direction from 
left to right. The same occurs if one equivalent of ferric chloride 
_ is added to 0-5 equivalent of nickelous hydroxide. In the first 
case, all the iron is precipitated; in the second, all the nickel 
passes into solution. Thus the two metals can be completely 
separated. The result is confirmed by the actual separation of 
a mixture of iron and nickel salts by the gradual addition of sodium 
hydroxide, the precipitate being separated in stages and analysed. 
Experiments have been carried out with a large number of metallic 
salt mixtures and with hydroxyl, carbonate, and sulphide as pre- 
cipitating ions. The mixtures that can be successfully separated 
are tabulated. The theory of the process is briefly outlined, and 
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it is shown that in cases where the solubility products are known 
the results are in accordance with the theory provided that no 
mixed crystals or adsorption phenomena occur and no other com- 


pounds are formed. These exceptions, however, are infrequent. 
A. B. M. 


Concentration of Praseodymium Material and the Prepar- 
ation and Properties of Metallic Praseodymium. J. WIERDA 
and H. C. Kremers (J7'rans. Amer. Electrochem. Soc., 1925, 48, 
65—74, advance copy).—High-grade praseodymium material with a 
probable purity of 99-7% has been prepared from cerium earth 
residues. The impurities known to be present in the final product 
were 0:02°%, of neodymium and less than 0-01°% of lanthanum. In 
the course of the investigation the following methods of separation 
were tried: fractional crystallisation of the double magnesium 
nitrates, the double manganese nitrates, and the double ammonium 
nitrates ; fractional decomposition of the nitrates by heat; fractional 
precipitation with ammonia in the presence of ammonium salts; 
fractional precipitation by magnesium oxide. As a result, the 
authors recommend a procedure which involves fractional crystal- 
lisation of the double magnesium or, at certain stages, manganese 
nitrates, cerium being removed at an intermediate point. The 
average magnetic susceptibility of the product was 13-28 x 10°. 

Preparation of the metal was effected by electrolysis of the 
fused chloride, using a low current density. The metal is silvery 
white, corrodes rapidly in air, is slightly attacked by hot water, 
and vigorously attacked by mineral acids and free halogens. The 
kindling temperature is 290°. The metal is not pyrophoric. The 
Brinell hardness (500 kg. weight) is 25, d*°6-60. Alloys with most 
common metals are readily formed. N. H. H. 


Preparation of Mixed Iodides and Sulphides. T. Karan- 
Tassis (Bull. Soc. chim., 1925, [iv], 37, 854)—The compound 
PI,,38, may be obtained by dissolving phosphorus tri-iodide and 
a slight excess of sulphur in carbon disulphide. On cooling and 
evaporating in a slow stream of dry carbon dioxide, reddish-brown 
prismatic crystals are obtained, which change rapidly in air. An 
attempt to prepare the substance PI,,58,, gave, on proceeding as 
above and evaporating at —10° or —15°, deep red crystals, which 
on analysis proved to be PI,,3S,. The mother-liquor contained 
free iodine. L. L. B. 


Preparation of Nitric Oxide from Sodium Nitrite. W. A. 
Noyes (J. Amer. Chem. Soc., 1925, 47, 2170).—Nearly pure nitric 
oxide is. rapidly generated by dropping concentrated sulphuric 
acid on to sodium nitrite covered with two or three times its weight 
of water: 3HNO,—HNO,+2N0-+H,0. By washing the gas 
with concentrated sulphuric acid or water the trace of nitrogen 
dioxide present is removed. 


Nitrogen Tetrasulphide and Nitrogen Tetraselenide. 


H. B. van VALKENBURGH and J. C. Bariar, jun. (J. Amer. Chem. 
Soc., 1925, 47, 2134—2137).—-Good yields of nitrogen tetrasulphide 
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are obtained by passing dry ammonia at the rate of | litre/min. 
through 150 c.c. of ether containing 5 c.c. of sulphur monochloride. 
On keeping, orange crystals separate, ether extraction of which 
yields the tetrasulphide. Hydrolysis of the latter with a large 
excess of boiling water yields a neutral solution in which 21-3% 
of the sulphur is present as pentathionic acid, 40-6% as sulphurous 
acid, 38-1°% as free sulphur, and all the nitrogen as ammonia. 
Prolonged passage of ammonia through an etherea! solution of 
sulphur monochloride yields, after evaporation, a viscous liquid 
of offensive odour which does not lose ammonia on heating. A 
similar compound was obtained with selenium. Liquid ammonia 
gives a black solid when mixed with sulphur monochloride. 
Nitrogen tetraselenide is prepared as above, using, however, more 
dilute solutions of selenium monochloride in carbon disulphide. 
The molecular weight, determined by a cryoscopic method, corre- 
sponds with the formula N,Se,. 


Preparation of Phosphorus Trichloride and Tribromide 
from Red Phosphorus. V. REKSCHINSKI (Trans. Inst. Pure 
Chem. Reagents Moscow, 1924, [3], 46—49).—Dry red phosphorus 
is treated with dry chlorine or bromine in an atmosphere of carbon 
dioxide, the formation of higher halides being prevented by suitably 
regulating the temperature and admission of halogen. The pro- 
cedure is described in detail; the yields are more than 60% for the 
chloride and 80% for the bromide. G. A. R. K. 


Preparation of Arsenic Di-iodide. T. Karantassis (Bull. 
Soc. chim., 1925, [iv], 37, 853).—One part of finely powdered arsenic 
and 2 parts of iodine are introduced into a retort-shaped tube. 
After repeated evacuation and filling with pure, dry hydrogen, 
the tube is sealed and the mixture heated to the b. p. for 2 hrs. 
On careful distillation, pure arsenic di-iodide is obtained. The 
undistilled product melts at 117—120°, the distilled compound 
at 130°, the change in m. p. proving the solubility of arsenic in the 
crude product. In an atmosphere of hydrogen or carbon dioxide, 
the compound boils at 375—380°. L. L. B. 


Factors Affecting the Physical Condition of Bismuth 
Carbonate. A. J. Jones (Pharm. J., 1925, 115, 143—144).— 
Bismuth carbonate, prepared by adding bismuth nitrate solution 
to sodium carbonate solution, varies in density as follows: at 
constant concentration of sodium carbonate, precipitation at 45° 
yields the lightest powders, increase or decrease of temperature 
increasing the density. When the basic solution consists of a 
mixture of sodium carbonate and hydrogen carbonate, increase in 
the ratio carbonate /hydrogen carbonate seems to increase the density 
of the precipitate. There seems to be one particular set of values of 
all variables yielding bismuth carbonate of least density, increase or 
decrease of any of the values leading to a denser form. B.F. 


Application to Chromium of a General Method for Syn- 
thesis of Fluorides and Silicates. A. Dusorn (Compt. rend., 
1925, 181, 336—337; cf. A., 1892, 1161).—Small quantities of the 


= 
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precipitated oxide or fluoride of chromium are added to molten 
tassium hydrogen fluoride. The mixture is heated to redness 
and silica is then added. When the mass is cooled and treated 
with water, silica in the form of tridymite (d 2-32) and the double 
fluoride of chromium and potassium (CrF,,3KF) can be isolated. 
The double salt consists of well-formed green crystals which are 
quite white when powdered. The material dissolves readily in 
hydrochloric and nitric acids; d® 2-93. Analytical details are 
given. R. A. M. 


Lithium Arc Spectrum for Polarimetric Use. P.C. AusTIN 
(J. Chem. Soc., 1925, 127, 1752—1753).—A method of producing 
a lithium spectrum by introducing lithium carbonate into the 
arc produced between carbon, copper, or silver electrodes is described. 


The value of the lithium lines in polarimetry is pointed out. 
E. E. W. 


Spiral Springs of Quartz. H. D. H. Drane (Nature, 1925, 
116, 315)—A method is described for the production of spiral 
springs of silica fibres having a diameter of about 10% ecm. (ef. 
this vol., ii, 818). A. A. E. 


Flow Calorimeter for Specific Heats of Gases. N. S. 
OsBoRNE, H. F. Stimson, and T. 8. Siieu, jun. (U.S. Bur. Standards, 
1925, 20, [503], 119—151).—The paper describes the design, con- 
struction, and operation of a calorimeter for the measurement of 
C, at pressures below 100 atm. and temperatures below 150°. The 
application of the instrument to superheated ammonia vapour 
has already been described. [Cf. B., 1925, 497.] N. H. H. 


Calorimetric Bomb with Platinum Lining. C. Movurev 
and P. Lanpriev (Bull. Soc. chim., 1925, [iv], 37, 986—996).— 
Details are given of the calorimetric bomb built to replace that of 
Berthelot (cf. this vol., ii, 427). 5. &. F. 


Theory and Construction of Lever Manometers. 0. 
Frank (Z. Biol., 1925, 83, 1—15).—The theory and construction 
of lever manometers is discussed and an equation obtained from the 
roots of which the system is calculable. If the volume elasticity 
coefficient is made equal to infinity, a system results having two 
degrees of freedom and possessing the essential properties of a lever 


manometer. The chief data are calculable to within 1%. 


Sensitive Glass Manometer for Gases which Attack Mer- 
cury. A. Kiemenc (J. Amer. Chem. Soc., 1925, 47, 2173— 
2175).—The manometer consists of an inverted funnel-shaped 
capillary tube with a very thin glass diaphragm over the end, which 
is nearly filled with a light paraffin oil and sealed into a thick-walled 
vessel. The latter, which is sealed up at the temperature at which 
the vapour-pressure measurement is to be made, contains a sample 
of the substance being investigated sealed up in a bulb and also a 
piece of iron, so arranged that the latter can be made to break the 
bulb by the application of a magnet. The top end of the capillary 
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tube is connected to a differential mercury manometer, the reservoir 
of which is raised during an experiment so as to keep the level of 
the oil in the capillary constant. The pressure is then read in the 
usual way. S. F. 


Apparatus for the Extraction of Solids. R. Srruensrz 
(Chem.-Zig., 1925, 49, 647)—A modified form of the Soxhlet 
apparatus has a small glass cup with a bottom plate of sintered 
glass instead of the usual asbestos or paper thimble. The apparatus 
is useful for the extraction of sulphur from gas purification residues, 
using carbon disulphide or tetrachloride. A. BR. P. 


Device for Estimating Corrosion. W. R. Fererzer (Ind. 
Eng. Chem., 1925, 17, 788)—A device for making comparative 
corrosion tests of metals in which the samples, consisting of small 
pieces of sheet metal, are partly immersed in the corrosive liquid 
in bent glass tubes and rocked uniformly. [Cf. B., 1925, 765.] 

C. I. 


Electrolytic Gas Explosions. W. NormMann (Chem.-Zig., 
1925, 49, 757).—A discussion of the Fresenius safety-tube and 
other safety-devices. R. A. M. 


Glass Filter Apparatus. P. H. Pravusnitz (Analyst, 1925, 
50, 440-—444)—-Glass filter apparatus is made by a process of 
grinding and sieving suitable glasses, and fusing particles of equal 
size to form filter discs with pores of approximately equal diameter. 
These discs may be fused together with the same type of glass in 
various pieces of apparatus, many of which are described. 

D. G. H. 


Prevention of Bumping when Boiling Liquids. J. W. 
REBBECK (Canadian Chem. Met., 1925, 9, 177—178).—Smali glass 
tubes closed at one end and having a small opening with sharp 


edges at the other are laid on the bottom of the container. 
1. 


Mineralogical Chemistry. 


Distribution of the Chemical Elements in the Earth’s Crust. 
W. VERNADSKI (Bull. Acad. Sci. St. Pétersbourg, 1916, [6], 1323— 
1342; from Chem. Zentr., 1925, i, 2545)—Most of the bismuth 
minerals occur in the weathering zone of the earth’s crust and 
are thus exposed to atmospheric influences. It is characteristic 
of the less numerous primary bismuth minerals that they generally 
occur in the presence of larger amounts of copper, cobalt, nickel, 
gold, lead, silver, or tin. The most important of the primary 
minerals have been deposited by steam. The natural concentration 
of bismuth is very slow and incomplete. G. W. R. 


— 
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Occurrence of Hydrogen Sulphide in Limestone and 
Dolomite. W. NENADKEVITSCH (Bull. Acad. Sci. St. Péters- 
bourg, 1917, [6], 1037—1040; from Chem. Zentr., 1925, i, 2545).— 
Many limestones and dolomites yield hydrogen sulphide when 
pulverised. From 0-006% to 0-012% of hydrogen sulphide has been 
found to be present. G. W. R. 


Hydrogen Sulphide in Limestone and Dolomite. W. 
VeRNADSKI (Bull. Acad. Sci. St. Pétersbourg, 1917, [6], 1379—1388 ; 
from Chem. Zentr., 1925, i, 2545; cf. preceding abstract).—The 
amount of hydrogen sulphide in different limestones and dolomites 
approximates closely to an average figure of 0-01%. This is 
regarded as not fortuitous, but it is not known whether it represents 
an equilibrium or a stable condition. Gypsum or natural gas 
may be the source of hydrogen sulphide. If the former be the 
case, the limestones and dolomites in question must have originated 


by the metamorphosis of clays or marls rich in gypsum. 
G. W. 


Leverrierite as a Schist-forming Mineral. C. 8. CorBETT 
(Amer. J. Sci., 1925, [v], 10, 247—268).—A number of schists from 
localities in the United States, especially those associated with 
quartzite, show a defect of potash by analysis, and some of them 
are found by a microchemical test to be free from potash. The 
micaceous schist-forming mineral in these cases is considered to 
consist wholly or partly of leverrierite. X-Ray powder photo- 
graphs, compared with those of pure specimens of leverrierite, also 
gave clear indications of its presence. W. A. C. 


Crystalline Modifications of NaAlSiO,. N. L. Bowen and 
J. W. Grete (Amer. J. Sci., 1925, [v], 10, 204—212).—Whereas 
the hexagonal form, nephelite, is stable up to 1248°, the highly- 
twinned, possibly triclinic, form known as carnegieite or sodium 
anorthite undergoes a transition from a birefringent to an isotropic 
form at temperatures between 650° and 690°, varying with the 
specimen. The inversion, as followed under the microscope, is 
sharp in both directions. Another inversion at 226-5° is indicated 
by the heat-curves and also by a change of birefringency, which is 
sharp on heating but gradual on cooling. W. A.C. 


Amphibolites from Austria. A. Marcnet (T7'sch. Min. 
Mitt., 1924, 36, 170—211; 1925, 36, 229—320).—Detailed 
petrographical descriptions with 25 chemical analyses are given 
of amphibolites, granulites, eclogites, and other rocks from the 
Waldviertel in Lower Austria. L. J. S. 


Rhine Water. F. Haser and J. JAENICKE (Z. anorg. Chem., 
1925, 147, 156—170).—Twenty-three samples of Rhine water 
showed the presence of gold in amounts up to 10-3 10° g./litre. 
The silver content varied between the limits 0—65 x 10° ew 

J. 8. C. 
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Measurement of the Altitude of the Layer of Ozone in the 
Atmosphere. J. CaBannes and J. Duray (Compt. rend., 1925, 
181, 302—304).—Optical measurements lead to the conclusion 
that the altitude of the layer of ozone is of the order of 50 km. 

J. 8. C. 


Analytical Chemistry. 


Quartz Apparatus with Filtering Bottoms. G. F. Hirric 
and H. Kixentuat (Chem.-Zig., 1925, 49, 716).—Silica crucibles 
with porous filtering bottoms of transparent or translucent, sintered 
quartz particles have been prepared in a manner similar to the 
porcelain crucibles previously described (Hiittig and Nette, this 
vol., ii, 431). The crucibles have the same resistance to attack 
by chemicals as the ordinary silica crucible, do not flake on heating 
or cooling, and are superior to ordinary Gooch crucibles. 

A. R. P. 


Oxycalorimeter. F.G. Benepict and E. L. Fox (Ind. Eng. 
Chem., 1925, 17, 912—918).—The principle involved is the accurate 
measurement of the contraction in volume produced when the 
substance under examination is burnt in a known volume of nearly 


pure oxygen, provision being made for the rapid absorption of the 
carbon dioxide produced. ‘The calorific value is then found by 
application of a factor representing the calorific value of oxygen. 
The most accurate apparatus suitable for fuels is described in detail, 
whilst a simpler form may be used for substances with a greater 
error in sampling, such as foods and excreta. D. G. H. 


Simplified Method of Micro-combustion; the Mlicro- 
Dennstedt Method. C. Funx and S. Kon (J. Chem. Soc., 1925, 
127, 1754—1755).—The apparatus consists of a “ pyrex ” glass tube 
of the Pregl pattern fitted with an inner tube reaching about one- 
third the length of the outer and a diffusion stopper providing 
a double supply of oxygen. The combustion tube contains a 
platinum contact star and three boats filled respectively with 
molecular silver, lead peroxide, and red lead. The substance to 
be burnt is placed in a small boat in the inner tube and the combustion 
is carried out as described by Dennstedt, the temperature of the 
absorbents being maintained at 320°. In the determination of 
nitrogen by Pregl’s method, high results are obtained unless the 
layer of reduced copper is placed at the end of the tube, as in the 
Dubsky process. A. R. P. 


Preparation of Standard Solutions. F. Preci (Z. anal. 
Chem., 1925, 67, 23—27).—A 12-litre cylinder is calibrated as nearly 
as possible by weighing and then filled with water to the 10-litre 
mark. A slight excess over the theoretical amount of substance © 
the standard solution of which is required is added and, after 
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mixing, 40 c.c. are titrated with an approximately standard solution. 
The extra amount of water required to bring the desired solution 
to standard is calculated, but only 90% of this is added. Titration 
is repeated as before, and again 90% of the necessary water is 
added. A third titration is made against a weighed quantity 
of the standard substance, using the burette that is to be employed 
when working with the solution that is being prepared, and from 
the result of this the correct amount of water to be added to the 
solution to bring it exactly to standard strength is calculated and 
added. Finally, the solution is again titrated against a weighed 
amount of standard. In this manner, errors in the calibration 
of the measuring instruments are nullified. To prepare sodium 
hydroxide solution free from carbonate the hydroxide is dissolved 
in its own weight of water and the solution is kept at nearly 100° 
for several hours, then cooled slowly over-night. The clear liquor 
can be siphoned off and diluted as required ; the residue contains 
all the sodium carbonate. A. R. P. 


Differential Electro-titration. D. C. Cox (J. Amer. Chem. 
Soc., 1925, 47, 2138—2143).—The solution to be titrated (0-1 to 
0:05N) is divided into two equal parts. Platinum wires are im- 
mersed in each and connected to a millivoltmeter. The two solu- 
tions, which are connected with a strip of filter paper, are now 
simultaneously titrated, one burette being always kept 0-2 c.c. 
ahead of the other. As the end-point is passed, the voltmeter 
readings suddenly pass from zero through a sharp maximum (end- 
point) and then rapidly decrease to nearly zero. Curves are not 
necessary for finding the maximum. Two maxima are obtained 
with soluble carbonates, one almost corresponding with the phenol- 
phthalein, and the other with the methyl-orange, end-points. 


Spectrophotometric Determination of Hydrogen-ion Con- 
centrations and of the Apparent Dissociation Constants of 
Indicators. IV. Sodium «-Naphthol-2-sulphonate Indo- 
phenol. W. C. Hotmes and E. F. Snyper (J. Amer. Chem. Soc., 
1925, 47, 2232—-2236).—The ratio R,, the relative intensity of the 
two absorption bands at 520uyz and 600yy (cf. Holmes, A., 1924, 
ii, 346),.at various py values is determined for sodium «-naphthol- 
2-sulphonate indophenol. The indicator is relatively unstable in 
aqueous solution, but is stable in absolute alcohol. The dissociation 
of the dye follows the normal course of a monobasic acid, the 
apparent dissociation constant in 5% aqueous alcoholic solution 
being 8-63. In the spectrophotometric determination of hydrogen- 
ion concentration, the measurements must be made immediately 
after the preparation of the solutions. Data for the use of the 
indicator in the drop-ratio method (cf. Gillespie, A., 1920, ii, 282) 
are as follows: drop ratio, 1:9, 2:8, 3:7, 4:6,5:5, 6:4, 7:3, 
8:2, 9:1, pa values, 7-68, 8-03, 8-26, 8-45, 8-63, 8-81, 9-60, 9-23, 
and 9-58, respectively. J. W. B. 

Micro-determination of Hydroxyl Groups. B. FLascHen- 
TRAGER (Z. physiol. Chem., 1925, 146, 219—226)—By means of 
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a special apparatus and particular care in the preparation of the 
reagents, the method of Tschugaev and Zerewitinov (A., 1907, 
ii, 509) for the determination of hydroxyl groups, by measurement 
of the methane evolved on treatment with magnesium methyl 
iodide, has been adapted for use with 3—10 mg. of material. The 
best solvent in most cases is pyridine. C. R. H. 


Determination of Chlorine in Benzaldehyde. J. D. Bux. 
SCHNEWSKI (Z. angew. Chem., 1925, 38, 723—724)—The sample 
(2 g.) is burnt in oxygen under pressure in a bomb calorimeter, 
which is then cooled with water. In releasing the pressure the 
gases are passed through 0-01 N-silver nitrate, to which are added 
the washings from the calorimeter. Nitrous acid is removed by 
adding nitric acid and ferric alum and evaporating the whole to 
about half bulk. When cold, the unchanged silver nitrate is 
determined by titration with 0-02N-ammonium__ thiocyanate. 
The error is +0-0018%. W. T. K. B. 


Determination of Chlorine in Benzaldehyde and Cinnam- 
aldehyde. T. H. Faust and T. SpaneterR (Chem.-Zig., 1925, 
49, 724—725).—Small quantities (e.g., 0-02%) of chlorine in benz- 
aldehyde and cinnamaldehyde are rapidly and accurately deter- 
mined by gradually adding 25 g. of the sample, from a dropping 
funnel, to a mixture of 5 c.c. of fuming nitric acid and 25 c.c. of 
concentrated sulphuric acid. The resulting hydrogen chloride 
and sulphur dioxide are passed into a solution of silver nitrate. 
Heat is applied to complete the reaction, the silver nitrate solution 
is acidified with nitric acid, and the silver chloride determined gravi- 
metrically. W. fT. &. 


Titration of Iodides with Iodate. I. M. Kotruorr (Pharm. 
Weekblad, 1925, 62, 878—882).—Lang’s method of titration in 
presence of cyanide is rendered even more delicate by using carbon 
tetrachloride in place of starch as an indicator. Mere traces of 
combined iodine in presence of large excess of bromides or chlorides 
can be determined, 0-1 mg. being titrated by means of a micro- 
burette and an M/60,000 solution of potassium iodate with an 


error not exceeding 1% in presence of 1 g. of a <5 


Microchemical Determination of Sulphur. I. Determin- 
ation of Sulphur in Easily Soluble Sulphides. W. GEILMANN 
(Z. anorg. Chem., 1925, 146, 324—328).—Sulphur in easily soluble 
sulphides can be determined microchemically by titration with 
0-05N-iodine and thiosulphate with an accuracy equal to that 
of the macrochemical determination. One to 2 c.c. of 2N-hydro- 
chloric acid and 3—5 c.c. of the iodine solution are introduced 
into a stoppered Erlenmeyer flask. The sulphide solution is added 
from a pipette, or a solid sulphide weighed on the micro-balance 
and added from the weighing bottle as quickly as possible and the 
flask at once re-stoppered. The contents are shaken and after 
10 mins. titrated back with thiosulphate. A blank experiment 
is carried out under the same conditions. Loss of iodine by evapor- 
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ation must be prevented, and the concentration of acid in the 
solution must be kept as low as possible. A. B. M. 


Action of Some Oxidising Agents on Sulphite. II. W. 5. 
HENDRIXSON (J. Amer. Chem. Soc., 1925, 47, 2156—2159; cf. 
this vol., ii, 712)—Sulphites may be determined accurately by 
titration with iodate solution, with free bromine, or with bromate, 
permanganate, or dichromate solutions containing half their 
equivalent of iodide. In the case of bromate, one-sixth of an 
equivalent of iodide suffices. It is recommended that titrations 
in which the action of air or escape of gas is to be guarded against 


should be carried out in a vacuum flask, which is described. 
&. 


Action of Sodium Carbonate on Phosphates. A. CoLAnNi 
(Bull. Soc. chim., 1925, [iv], 37, 937—940).—An investigation of 
the accuracy of the method frequently adopted in qualitative 
analysis for the separation of metals of the iron group in presence 
of phosphates. The action of sodium carbonate on phosphates 
of iron, chromium, manganese, barium, calcium, strontium, and 
magnesium was studied by adding to a solution of sodium phosphate 
four-thirds of the quantity of metallic salt necessary to form. the 
tribasic phosphate, redissolving the precipitate in acid, precipitating 
with ammonium chloride and ammonia, and heating this pre- 
cipitate with sodium carbonate. The phosphates of manganese 
and calcium are scarcely attacked by sodium carbonate, whilst 
those of chromium, strontium, and magnesium lose about half 
their phosphorus by this treatment. The method is completely 
successful only in the case of iron and barium. The addition of 
a little sodium hydroxide to the sodium carbonate gives identical 
results. L. L. B. 


Determination of Small Quantities of Carbon Dioxide. 
8. Nisut (Act. Schol. Med. Univ. Imp. Kyété, 1925, '7, 263—270). 
—In Warburg’s method of determination of carbon dioxide (A., 
1909, ii, 830) an error is introduced-and the end-point of the titration 
rendered uncertain by the slow decomposition of barium carbonate. 
An apparatus has been devised whereby the barium carbonate is 
removed by filtration before titration. By this means the experi- 
mental error is reduced to less than 1% in determining 1-0 to 2-5 
mg. of carbon dioxide. L. F. H. 


Determination of Small Amounts of Carbon Dioxide. S%. 
Nisut (J. Biochem., 1925, 4, 473—480; cf. preceding abstract).— 
To avoid the error involved in Warburg’s method (loc. cit.) and 
the cumbersome filtration described in the preceding abstract, 
the carbon dioxide is absorbed in sodium hydroxide and the solution 
is titrated using thymolphthalein as indicator. Both systematic 
and casual errors are reported as being obtained by this — 

L. F. H. 


Separation of the Alkalis in Silicate Analysis. O. CANTONI 
(Z. anal. Chem., 1925, 67, 33—34).—In the method of Berzelius 
for decomposing silicates by hydrofluoric and sulphuric acids time 
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may be saved and a preliminary separation of the iron, alumina, 
and alkaline earths effected by evaporation of the sulphuric acid 
completely to dryness followed by ignition of the crucible to a 
dull red heat. The cold mass, when extracted with water, leaves 
a residue free from alkalis and the solution may be treated 
immediately with barium chloride to remove sulphuric acid and 
convert the alkalis into chlorides. The analysis is finished as 
usual. A. R. P. 


Critical Studies on Methods of Analysis. XVI. Zinc. 
L. A. Conepon, A. B. Guss, and F. A. WinTER (Chem. News, 
1925, 131, 65—68, 81—84, 97—100, 113—117).—Comparative 
analyses of pure zinc nitrate were made by various modifications 
of the phosphate, sulphide, sulphate, oxide, and volumetric ferro- 
cyanide methods and by several other less known methods. Prac- 
tically all the results were within 0-2% of the theoretical. In 
using the phosphate method, the precipitate must be washed with 
dilute ammonium nitrate solution and not with hot water, which 
has a slight solvent action on the precipitate. For the deter- 
mination of zine in solutions containing alkali or magnesium salts, 
precipitation of the zine with thiocyanate and pyridine followed by 
ignition to oxide gives satisfactory results. A. R. P. 


Gravimetric Determination of Zinc by Means of Cyan- 
amide. W. MarckwaLp and H. (Z. anorg. Chem., 
1925, 147, 42—49).—To a neutral solution of zine salt 1—2 g. of 
ammonium acetate are added for each 0-1 g. of zinc. Dilute 
ammonia is added until the precipitate formed redissolves and the 
solution is faintly alkaline. Excess of ammonia must be avoided. 
A considerable excess of cyanamide is now added and the precipitate 
of zinc cyanamide allowed to settle on the steam-bath, filtered, 
washed with very dilute ammonia, and finally ignited and weighed 
as zinc oxide. In presence of nickel, for each 0-1 g. of metal 0-5—1 
g. of ammonium thiocyanate or acetate is added and then an excess 
of cyanamide solution. Dilute ammonia is added dropwise until 
the solution just turns red litmus paper blue. The solution should 
have a green and not a blue colour. The zinc cyanamide precipitate 
is converted into oxide and weighed as such. Zinc can be deter- 
mined in presence of magnesium by precipitation as cyanamide 
in presence of ammonium chloride and ammonia. 

Cadmium may be precipitated as cyanamide in presence of 
ammonium chloride and ammonia. The washed precipitate is 
dissolved in dilute hydrochloric acid and the solution evaporated 
todryness. The residue is then evaporated to fuming with sulphuric 
acid and weighed as sulphate. 

The cyanamide solution is prepared by treating a mixture of 
calcium cyanamide with twice its weight of water with carbon 
dioxide at 40—70° until no more gas is absorbed. The filtered 
solution is treated with air to precipitate calcium hydrogen carbonate 
and again filtered. If a solution of cyanamide free from any 
traces of impurity is desired, the solution is evaporated in a vacuum 
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with a little acetic acid. The residue is extracted with ether and 
pure cyanamide obtained after evaporating the ethereal solution 
to dryness. In presence of a little acetic acid, cyanamide solutions 
undergo very small changes in concentration on long keeping. 

J.8. 


8. C. 


Determination of Very Small Quantities of Lead in Animal 
Tissues and the Ageing of Very Dilute Solutions of Lead 
Nitrate. H. Bernuarpt (Z. anal. Chem., 1925, 67, 97—105).— 
After destruction of the organic matter by any suitable process, 
the solution is treated with ammonium citrate and saturated with 
hydrogen sulphide. The precipitate is collected and dissolved in 
nitric acid and the solution is electrolysed at 2-8—3-2 volts for 1-5—2 
hrs., using a rotating platinum gauze anode on which the lead is 
deposited as peroxide. The deposit is dissolved in 5° potassium 
iodide solution containing acetic acid, and ammonium acetate is 
added until the lead iodide dissolves. The liberated iodine is 
titrated with 0-001N-thiosulphate. Very dilute solutions of lead 
nitrate appear to undergo hydrolysis on keeping, the lead content 
segregating towards the bottom or top layers according as to 
whether the water used was boiled or not. In addition, there 
appears to be a considerable action on the glass involving the 
formation of a silicate of lead. pw eA 


Detection of Copper. G. Spacu (Z. anal. Chem., 1925, 67, 
31—32).—The neutral solution is treated with a little ammonium 
thiocyanate and then with two drops of a 2% alcoholic tolidine 
solution. A flocculent precipitate of CuC,,H,,N,(CNS), having 
a Prussian-blue colour indicates the presence of copper. A similar 
precipitate is obtained by the use of potassium iodide and alcoholic 
benzidine. The tolidine compound is readily soluble in alcohol, 


whilst the benzidine compound is only slightly soluble. 
A. R. P. 


Standardisation of Titanous Chloride Solutions, and 
Potentiometric Titration of Copper. E. Zinti and A. Ravcu 
(Z. anorg. Chem., 1925, 1446, 281—288).—Methods of standardising 
titanous chloride solutions, using the potentiometric method, have 
been investigated. The author recommends a standard copper 
sulphate solution for the purpose. The titration proceeds more 
smoothly, the potential reaching its equilibrium value more rapidly, 
than with potassium dichromate or ferric alum. The copper solu- 
tion must be free from iron. Its strength is accurately determined 
by electrolytic deposition. The titration by titanous chloride is 
carried out in the presence of 4—8% hydrochloric acid with com- 
plete exclusion of air. Several determinations can be carried out 
with one and the same solution by re-oxidising after reduction 
with a few drops of concentrated bromate or dichromate solution. 
The method can be applied to the determination of copper in 


the presence of mercury, lead, cadmium, zinc, and arsenic. 
A. B. M. 
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Separation of Copper and Mercury. G. Spacu (Z. anal. 
Chem., 1925, 67, 27—-31).—The hot dilute solution of the chlorides 
of copper and mercury is treated with pyridine until it becomes 
blue, then with eight to ten times the weight of the combined metals 
in ammonium thiocyanate. After cooling, the green flocculent 
copper pyridine thiocyanate (cf. Spacu, A., 1923, ii, 40) is collected, 
washed with water containing pyridine and ammonium thiocyanate, 
and ignited very slowly to copper oxide for weighing. Mercury 
is recovered from the filtrate by acidifying with hydrochloric acid 
and passing a stream of hydrogen sulphide. A. R. P. 


Direct Determination of Tervalent Iron in Silicates In- 
soluble in Acids. Use of the Method in Determining the 
Ratio of Ferric to Ferrous Iron after Decomposition of the 
Mineral with Sulphuric and Hydrofluoric Acids. O. Hacxr 
(Z. anal. Chem., 1925, 66, 401—430).—Ferric iron may be deter- 
mined directly in silicates by dissolving the minerals in the minimum 
quantity of sulphuric and hydrofluoric acids in an atmosphere of 
carbon dioxide, and, after cooling, pouring the solution into a 
saturated solution of boric acid sufficient to combine with all the 
hydrofluoric acid; the liquid is then titrated with 0-1 -titanous 
chloride solution using potassium thiocyanate as indicator. The 
results agree closely with those obtained by the indirect method 
(determination of total and ferrous iron and calculation of the 
ferric iron by difference), but are always 2 mg. too high due to 
slight oxidation during decomposition of the mineral. The process 
is useful in determining the ratio of ferric to ferrous iron in substances 
containing organic matter which would interfere in the permanganate 
titration. [Cf. B., 1925, 711.] A. R. P. 


Application of Liquid Amalgams to Volumetric Analysis. 
I. Determination of Molybdenum, Titanium, and Iron. 
T. Nakazono (Sci. Rep. Téhoku Imp. Univ., 1925, 14, 109—117). 
—See A., 1921, ii, 596. 


Electro-analytical Precipitation of Antimony. A. 
ScHLEICHER and L. Toussatnt (Chem.-Ztg., 1925, 49, 645— 
646).—Complete precipitation of antimony in an adherent and 
dense form may be obtained from a chloride solution to which 
tartaric acid and hydrazine sulphate have been added if the tem- 
perature is maintained at 60° and the voltage at 0-6 volt through- 
out the electrolysis, and a small amount of ammonium persulphate 
is added towards the end of the analysis. [Cf. B., 1925, vg « 

A. R. P. 


Potentiometric Titration of Bismuth in Presence of Other 
Metals. E. Zintt and A. Raucu (Z. anorg. Chem., 1925, 146, 
291—298).—The method previously described for the potentio- 
metric titration of bismuth with titanous chloride (this vol., ii, 442) 
can be used for the determination of bismuth in the presence of 
other metals. Ferric iron is first reduced to ferrous, then the 
bismuth is precipitated. The solution is made slightly acid with 
hydrochloric acid (in acetic acid solution the method fails) and is 
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titrated hot. The beginning and the end of the reduction of the 
bismuth salt are shown by a well-marked fall in potential. The 
presence of a small quantity of an iron salt simplifies the titration 
of bismuth, obviating the necessity of first boiling out the air 
from the solution. Bismuth can be determined also in presence 
of lead (in a solution acidified by hydrochloric or acetic acid), tin 
(only in acetic acid solution), cadmium (in dilute hydrochloric acid 
solution), and arsenic (as arsenic acid in hydrochloric acid solution), 
but not in the presence of antimony. M. 


Precipitation of Bismuth Sulphide from Acid Medium. 
§. RAMACHANDRAN (Chem. News, 1925, 131, 135).—Precipitation 
of bismuth sulphide from hydrochloric acid solutions by hydrogen 
sulphide begins to take place when the proportion of concentrated 
acid to water is 1 : 3 and is complete when the ratio is 1:5. Con- 
versely, precipitated bismuth sulphide is completely soluble at 30° 
in 1: 3 hydrochloric acid. A. R. P. 


Potentiometric Titration of Gold. E. Zintt and A. Ravucn 
(Z. anorg. Chem., 1925, 147, 256—261).—Solutions of gold, free 
from nitric acid, after first being boiled in an atmosphere of carbon 
dioxide for 10 mins. to expel dissolved air, followed by addition of 
a drop of bromate solution, are titrated potentiometrically with 
titanous chloride. The first fall of potential corresponds with the 
complete reduction of bromate and the commencement of the . 
Au’ —> Au reduction. The solutions should contain 4—10% of 
hydrochloric acid. In this way, gold can be determined in presence 
of mercury, tin, lead, and copper. In the case of copper, both 
metals may be determined in one operation. In presence of iron, 
aconsiderable amount of phosphoric acid should be added. 

J. 8. C. 


Separation of Palladium from Platinum. F. Kravss and 
H. DENEKE (Z. anal. Chem., 1925, 67, 86—96).—A review of the 
methods of separating palladium from platinum by precipita- 
tion with «-nitroso-8-naphthol, acetylene, «-dimethylglyoxime, 
and mercuric cyanide shows that all these methods yield bulky 
precipitates which retain small quantities of platinum when the 
proportion of palladium present is high. The following method is 
recommended: the chloride solution is evaporated to dryness 
with a slight excess of ammonium chloride, the residue is dissolved 
in water, and the solution saturated with ammonium chloride. 
The precipitated ammonium chloroplatinate is collected, washed 
with saturated ammonium chloride solution, and dissolved in hot 
water. The platinum in this solution and the palladium in the 
filtrate are each precipitated by boiling with sodium o~ a 


‘“‘Héchst Test’’ for the Determination of Anthracene. 
F. H. Ruopes, M. L. and C. W. Morse (Ind. Eng. Chem., 
1925, 17, 839—842)—The Hochst test (Z. anal. Chem., 1877, 16, 

VOL. CXXVIII. ii. 36 
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61) has been critically investigated. Loss may arise if an excess 
of chromic acid is present (as happens with rich samples of crude 
anthracene) because anthraquinone itself is oxidised by the hot 
chromic-acetic acid mixture. Very little loss takes place in the 
precipitation of the acetic acid solution by dilution, the separation 
being almost quantitative, and no loss by sulphonation occurs in 
the purification by solution in fuming sulphuric acid. In drying 
the anthraquinone a slight loss by volatilisation may occur. Filter- 
ing loss is prevented by using hardened filter paper in a Gooch 
crucible and is eliminated in the second filtration by using an asbestos 
mat, from which the anthraquinone is directly sublimed, preferably 
in a special oven at 350°. At that temperature sublimation is 
complete in }hr. Revised directions are given. ([Cf. B. 838,] 
. A. 8. 


Determination of Methyl and Ethyl Alcohol. J. Wier 
(Z. angew. Chem., 1925, 38, 721—723).—Methyl and ethyl alcohol 
in aqueous solutions, the former also in the presence of acetone 
or formaldehyde, are determined by esterifying with a large excess 
of formic acid, with a small quantity of sulphuric acid as catalyst, 
and removing the ester as fast as formed by fractional distillation. 
The ester is distilled into sodium hydroxide, whereby it is quantit- 
atively saponified, the last traces of ester being swept out of the 
apparatus with nitrogen, and the unchanged alkali is titrated. 
When formaldehyde is present, the sodium hydroxide should be 
cooled with ice. Ww. TK. B. 


Colour Reaction of tert.-Amyl Alcohol. L. Exxert (Pharm. 
Zentr., 1925, 66, 599).—A strong alcoholic solution (0-5 c.c.) of 
tert.-amyl alcohol is mixed with 5 c.c. of concentrated sulphuric 
acid and strong tartaric acid solution is added. A rose-red colour 
appears first in the surface of contact and then throughout the 
supernatant layer. Guaiacol, resorcinol, or potassium guaiacol- 
sulphonate can replace the tartaric acid, but the last named gives 
the most rapid reaction. A definite coloration is obtained with 
3 mg. of tert.-amyl alcohol. R. B. 


Comparison of the Polarimeter and Copper Reduction 
Values of Dextrose Solutions. H.L. Ware (Amer. J. Physiol., 
1924, 68, 116).—In the presence of 0-1M-phosphate solution, 
neither the copper value nor the polarimeter value of dextrose 
solution is changed in the presence of insulin and liver extract. 
Consistently lower figures are, however, obtained with the polari- 
meter than by copper reduction. A. A. E. 


Influence of Nitrogenous Substances on Dextrose Deter- 
minations. L. RosenTHALeR (Pharm. Zentr., 1925, 66, 517— 
520). Determinations of dextrose by six well-known methods, 
involving reduction of copper solutions or of iodine, have been 
made in presence of small quantities of added ammonium chloride, 
asparagine, glycine, carbamide, uric acid, — or urine, and 
the influence of the added substances is shown in tabular form. 
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Urine causes large errors in all cases and uric acid in most. The 
Rupp-Lehmann and Willstitter-Auerbach methods are in general 
least affected. G. M. B. 


Analysis of Acetic Anhydride. W.S. Catcort, F. L. ENGLISH, 
and O. C. WitBuR (Ind. Eng. Chem., 1925, 17, 942—944).—Orton’s 
method of determining small amounts of acetic anhydride in 
glacial acetic acid (T., 1911, 99, 1181) has been adapted to the 
determination of acetic anhydride by acetylation of 2 : 4-dichloro- 
aniline in glacial acetic acid. The 2: 4-dichloroacetanilide is 
separated from the excess of dichloroaniline by extraction and 
washing with 10% hydrochloric acid and is hydrolysed by refluxing 
with 19% hydrochloric acid, and the resulting 2 : 4-dichloroaniline 
titrated with 0-1N-sodium nitrite solution. The dichloroacet- 
anilide does not interfere, however, if the temperature is kept 
below 26° and the titration completed within 1 hr. of the time 
of dilution of the acetylated mass. [Cf. B., 1925, ~ ae 


Colour Reaction for Lactic Acid. L. Exxerr (Pharm. Zentr., 
1925, 66, 552—553).—If a dilute solution of lactic acid is poured 
on to a 1% solution of pyrocatechol in concentrated sulphuric 
acid, a blood-red coloration is produced at the surface of contact 
of the liquids. Alternatively, the dilute lactic acid solution, mixed 
with sulphuric acid, may be poured on to a 1% aqueous or alcoholic 
solution of pyrocatechol. The coloration is visible with 0-02% 
solutions of lactic acid. Resorcinol, quinol, and «-naphthol yield 
with lactic acid only greenish-yellow colorations. W. T.K. B. 


Detection of Small Quantities of Lactic Acid in Fruit 
[Tomato] Juice as Calcium Lactate. A. BoRNTRAGER (Z. 
anal. Chem., 1925, 66, 430—460).—The detection of lactic acid in 
fruit juices containing citric, malic, and succinic acids is based 
on the solubility of calcium lactate in 75% alcohol and the insolu- 
bility of the calcium salts of the other acids in this solvent. After 
dilution of the alcoholic extract with water so that the alcohol 
content is about 93 vol.-°%%, addition of an equal volume of ether 
precipitates the calcium lactate as a syrup which crystallises in 
small bunches of needles after keeping for some hours. The fruit 
juice is treated with calcium chloride and milk of lime until slightly 
alkaline, evaporated to a syrupy consistency, and extracted with 
95% alcohol, the extract being evaporated to dryness and the 
residue extracted with 93 vol.-°% alcohol; the clear filtrate is then 
treated with ether as above. An alternative method consists in 
shaking the acidified juice with several small portions of ether, 
evaporating the ether extracts to dryness, and continuing the 
— as in the first method after neutralisation with calcium 
ydroxide. [Cf. B., 1925, 734.] A. R. P. 


Oxidimetric Determination of Tartaric Acid and Other 
Organic Substances. K. Tauren and C. Wacner (Z. anal. 
Chem., 1925, 67, 16—20).—Tartaric acid, sucrose, $-naphthol, 
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salicylic acid, and phthalic acid may be determined by heating the 
substance with twice the theoretical quantity of potassium 
dichromate and a large excess of 85% sulphuric acid for 15 mins. 
on the water-bath. After cooling and diluting the solution the 
excess of dichromate is determined iodometrically. A. R. P. 


Precipitation of Oxalic Acid with Basic Bismuth Nitrate 
in Qualitative Analysis. A. Kescnan (Z. anal. Chem., 1925, 
67, 81—86).—Oxalic acid may be removed from the solution 
before precipitation of the group III metals by boiling the liquid 
with nitric acid until the bulk of the hydrochloric acid is expelled, 
adding basic bismuth nitrate and boiling for some time. Iron 
must be reduced to the ferrous condition and a little phosphoric 
acid added if chromium is present. The procedure is the same as 
that used for the separation of phosphoric acid (cf. Keshan, this 
vol., ii, 328). A. R. P. 


Tests for Ethyl Phthalate. H. LerrmMann and M. TRUMPER 
(Amer. J. Pharm., 1925, 97, 507—510).—The conditions suitable 
for the detection of small quantities of ethyl phthalate in alcohols 
by condensation with phenol or resorcinol are ee” .% 


Detection of Ethyl Phthalate. S. Levinson (Ind. Eng. 
Chem., 1925, 17, 929).—Ethy] phthalate, phthalic acid, or its salts 
may be detected by adding dry boric acid to the nearly evaporated 
sample and resorcinol to the dry residue. After further heating 
the mass is dissolved in water, and on rendering alkaline with 


sodium hydroxide a fluorescence indicates a positive reaction. 
[Cf. B., 1925, 821.] D. G. H. 


Detection of Ethyl Phthalate in Essential Oils. H. THoms 
(Apoth.-Zig., 1925, 40, 196; from Chem. Zentr., 1925, i, 2475).— 
An adulteration of 10% of ethyl phthalate may be detected in 
certain essential oils as follows. The oil is evaporated to dryness 
on a water-bath with ethyl alcohol and sodium hydroxide solution. 
If a resinous residue is obtained, this is extracted with water and 
the aqueous extract evaporated to dryness. The residue is treated 
with cold sulphuric acid and resorcinol and heated at 80—85°. 
Some of this mixture is then added to ammonia solution. Freedom 
from ethyl phthalate is shown by the absence of any greenish- 
yellow fluorescence after 15 mins. Certain phenols such as eugenol 
interfere with the test since they also yield fluorescent condensation 
products with resorcinol. G. W. R. 


Winkler’s Bromine Method of Determining the Iodine 
Value of Fats. K. Scuerrier (Pharm. Zenir., 1925, 66, 
533—538).—Winkler’s bromine method of determining the iodine 
value of fats and oils gives equally good results as the Hiibl 
iodine method in a much shorter time if the work is carried out 
in a flask or bottle of brown glass and the iodine value does not 
exceed 120. The results with fats having a higher value than 
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this do not agree very well with those obtained by the iodine method. 
The determination is carried out by shaking a solution of the fat 
in carbon tetrachloride with potassium bromide and bromate and 
a little hydrochloric acid; after 15 to 20 mins. for fats having an 
iodine value below 100, or 40 to 60 mins. for fats with a higher 
value, an excess of standard arsenite solution is added and the 
excess is determined by titration with potassium bromate. [Cf. 
B., 1925, 728.] A. KB. P. 


Preparation of Bromine-Acetic Acid Solution for Deter- 
mination of Iodine-Bromine Number [of Fats and Oils]. 
L. W. WINKLER (Pharm. Zentr., 1925, 66, 581—583; cf. «ibid., 
571).—Commercial glacial acetic acid is distilled, rejecting the 
first and last fractions; the distillate is adjusted by addition of 
water to 96—97% strength, 0:3% by volume of bromine added, 
and the product distilled after one day. Further bromine is added, 
the solution standardised against castor oil, and 


Determination of Formaldehyde. G. Romeo (Annali Chim. 
Appl., 1925, 15, 300—304).—With potassium hydrogen sulphite, 
especially in presence of the normal sulphite, formaldehyde reacts 
readily with formation of the neutral sulphonate, OH-CH,°SO,K. 
The excess of the hydrogen sulphite may be determined by titration 
with standard alkali hydroxide free from carbonate. [Cf. B., 

Determination of Camphor in Plants, and Industrial and 
Pharmaceutical Products. G. Gort (Annali Chim. Appl., 
1925, 15, 283—300).—Giglioli’s method for the determination of 
camphor in plants, based on extraction of the distillate with ether 
and removal of the essential oil by means of filter-cloth and filter- 
paper, is tedious and results in considerable loss of camphor. Better 
results are obtained by using carbon tetrachloride in place of ether, 
and by eliminating the oil of camphor by oxidation with perman- 
ganate. Details of the procedure are given for plants, celluloid, 
spirit of camphor, camphorated oil, etc. ([Cf., B., Oct. ~~ 


Iodometric Determination of Cyanogen Compounds. R. 
Lane (Z. anal. Chem., 1925, 67, 1—15).—Cyanide or thiocyanate 
may be determined in a solution by addition of bromine and phos- 
phoric or acetic acid followed by removal of the excess of bromine 
with ferrous ammonium sulphate or hydrazine sulphate, addition 
of potassium iodide, and titration of the liberated iodine with thio- 
sulphate (cf. Schulek, A., 1923, ii, 591). When both cyanide and 
thiocyanate are present together the sum is obtained by the above 
process ; in a second portion the cyanide is destroyed by the addition 
of formaldehyde and sodium or ammonium hydroxides and the 
thiocyanate is determined as above. In the presence of mercury 
salts, sufficient formaldehyde must be added to reduce the mercury 
to metal and sufficient bromine to effect its solution. If the solution 
contains also ferrocyanide, zinc sulphate is added before carrying 
out the foregoing operations and the ferrocyanide is determined 
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in a third portion by oxidation with permanganate in hydrochloric 
acid solution followed by destruction of the excess of permanganate 
with a little sodium nitrite and carbamide and titration of the 
iodine liberated by the ferricyanide on addition of potassium 
iodide. Details are given of the procedures employed in deter- 
mining the above acids and the halogen acids in admixture. 

A. R. P. 


Determination of Cyanides and the Use of Benzene as an 
Indicator in Iodometry. N. Kan6 (Sci. Rep. Téhoku Imp. 
Univ., 1925, 14, 101—107).—In the iodometric determination of 
cyanides a mixture of equal volumes of dilute solutions of boric 
acid and borax may be used for acidifying the solution before 
titration or by adding a solution of carbonic acid obtained by 
mixing the stoicheiometrical quantities of sodium hydrogen 
carbonate solution and dilute hydrochloric acid; in either case 
benzene is a better indicator than starch, as it has no action on the 
cyanogen iodide formed in the titration. More exact observations 
of the end point in the iodometric determination of chromates may 
also be made if the starch indicator is replaced by benzene. Ferri- 
cyanides may be determined iodometrically by the addition of 
potassium iodide followed by zine sulphate to remove the ferro- 
cyanide ions and subsequent titration of the iodine with thio- 
sulphate, using benzene as indicator. A. R. P. 


Determination of Allantoin in Presence of Uric Acid, 
Creatinine, and Amino-acids. E. LANGFELDT and J. HoLMSEN 
(Biochem. J., 1925, 19, 715—716).—In the determination of allantoin 
by precipitation with mercuric acetate, figures are obtained for 
the amount of allantoin in aqueous solution not more than 10% 
below the real amount. In presence of amino-acids in small 
quantities, and of creatinine and uric acid in quantities such as 
are present in normal urine, figures for allantoin obtained by the 
above method are higher and approximate to the real amount of 
allantoin. This is most probably due to the precipitation of other 
nitrogenous constituents. When amino-acids are present in larger 
amounts (0-2%). the figures for allantoin are too high. S. 8S. Z. 


Reactions of Some Opium Alkaloids. L. Davip (Pharm. 
Zig., 1925, 70, 969—972).—The substance is dissolved in 
glacial acetic acid to which has been added a little ‘‘ magnol ” 
powder (commercial basic magnesium hypochlorite) and the solu- 
tion carefully poured on to the surface of concentrated sulphuric 
acid. The various colour changes observed for thirteen opium 
alkaloids are tabulated, the colours being described by comparison 
with those of synthetic dyes of specified commercial origin. . 

G. M. B. 


Identification of Secale Cornutum Preparations. [Detec- 
tion of Ergotinine]. W. P. H. van pen DrizssEN MAREEUW 
(Pharm. Weekblad, 1925, 62, 789—793).—The various methods of 


B 
P 
E 
C 
C 
ti 
te 
t 
0 
f 
a 
a 
a 


RH 


id 

at 

to 

of 

| 
if 

w 

1! 

ti 

| N 
tl 

W 


ANALYTICAL CHEMISTRY. ii. 1011 


identifying ergotinine by means of colour reactions are recapitul- 
ated. A more delicate test is the addition of an ethereal solution 
to 50% nitric acid, an intense blue ring developing at the surface 
of separation, and remaining for two days. The ether plays a 
in the reaction, since only a faint yellow-brown colour appears 
if light petroleum be used. The reaction is attributed to the 
presence of nitrous acid. 8.1. L. 


Determination of Morphine by Conductometric Titration 
with Silicotungstic Acid. F.-E. Ravuricu Sas (Anal. Fis. Quim., 
1925, 23, 277—289).—Morphine in tincture of opium may be 
titrated with silicotungstic acid by a conductometric method. 
Narcotine and codeine may be similarly determined. Mixtures of 
these alkaloids give curves showing points of inflexion corresponding 
with successive precipitation of the alkaloids. . W. R. 


Physico-chemical Studies on Proteins. II. Alkali 
Binding. Comparison of the Electrometric Titration of 
Proteins and of Phosphoric Acid with Sodium and Calcium 
Hydroxides. W. F. Horrman and R. A. GortNnerR (J. Physical 
Chem., 1925, 29, 769—781).—The electrometric titration of phos- 
phoric acid by sodium and by calcium hydroxides (cf. Wendt and 
Clarke, A., 1924, ii, 417) shows that dicalcium phosphate and 
tricalcium phosphate are formed at the same hydrogen-ion con- 
centration as is disodium phosphate, in spite of the much smaller 
tertiary ionisation constant of phosphoric acid. It is supposed 
that dicalcium phosphate consists of 2 mols. of phosphoric acid, 
one of which has all its hydrogen atoms replaced by calcium, 
whilst the other has its secondary and tertiary hydrogen, atoms 
free. The presence of a secondary hydrogen atom in dicalcium 
phosphate is also indicated by its reaction with sodium hydroxide 
at Px 7-5. If the tertiary hydrogen atoms only of phosphoric 
acid were present, no combination would have occurred below 
Pu 12-0. The stability of tricalcium phosphate in relatively acid 
solutions and its bearing on physiological and biochemical problems 
are discussed. 

Sodium and calcium hydroxides behave similarly towards the 
proteins, casein, durumin, teozein, and fibrin, which have been 
titrated electrometrically with these alkalis over the py range 
4:7 to 11-0 and titrated back with hydrochloric acid. The titration 
curves of casein and fibrin show binding of alkali at py 5-5 and 
that of durumin at py 11-0, and are similar to the titration curves 
of weak acids. F.G.S. 


Quantitative Colour Test for the Grignard Reagent. H. 
Guuman and F. Scuuutze (J. Amer. Chem. Soc., 1925, 47, 2002— 
2005).—The solution to be tested (0:5—1 c.c.) is treated with an 
equal volume of a 1% solution of Michler’s ketone in dry benzene. 
Water (1 c.c.) is then added slowly with agitation, and finally 
several drops of a 0-2% solution of iodine in glacial acetic acid. 
The presence of Grignard reagent is indicated by the development 
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of a characteristic greenish-blue colour. Positive results were 
obtained for 25 Grignard reagents examined. Calcium and barium 
phenyl iodides, and sodium ethyl and sodium p-tolyl, also gave 
colorations. No coloration was given by compounds in which 
the magnesium atom was attached to any element other than 
carbon. Zinc ethyl iodide, zinc diethyl, mercury diethyl, mercury 
di-p-tolyl, mercuric p-tolyl iodide, and lead tetraethyl also gave 
negative results, as well as normal and basic halides of magnesium. 
Magnesium ethyl bromide gave a positive test in 0-037M solution, 
whilst magnesium phenyl bromide gave a strong coloration in 
0-02M solution. Metallic magnesium may give rise to a blue or 
purple colour on the addition of acetic acid in the test, and should 
be removed by prior filtration. F. G. W. 


New Principle for Testing Organotherapeutic Powders. 
JAVILLIER, H. ALLAtRE, and [Mituz.] M. Groc (J. Pharm. Chim., 
1925, [viii], 1, 513—525)—Dried materials from horse, pig, ox, 
calf, and sheep contain total lipoids: nervous tissue, 40—80% 
or more; suprarenal gland, liver, pancreas, and testicle, 25—40% ; 
and lung, heart, kidney, muscle, spleen, thyroid, and ovary, less 
than 25%; total phosphorus: thymus, nervous tissue, pancreas, 
suprarenal gland, and testicle, 1-3—2% or more; spleen, kidney, 
liver, and lung, 1—1-3%%; and heart, ovary, muscle, and thyroid, 
less than 1%; lipoid phosphorus: nervous tissue, pituitary, 
and suprarenal glands, 0-6—1-4%; testicle, liver, pancreas, lung, 
heart, kidney, and ovary, 0:35—0-6%; and placenta, spleen, 
thymus, thyroid, breast, and muscle, less than 0:35%; nucleic 
phosphorus: thymus gland, more than 1%; pancreas, spleen, 
placenta, lung, and testicle, 0-3—0-6%; prostate, liver, kidney, 
and ovary, 0-1—0-3%; and nervous tissue, heart, and muscle, 
less than 0-1%. Tables are also given of the percentage of total 
phosphorus which is lipoid: nervous tissue, 60—90%; pituitary, 
testicle, kidney, liver, heart, lung, suprarenal gland, and ovary, 
35—55%; and pancreas, muscle, and spleen, 10—25%; the 
percentage of total phosphorus which is nucleic: calf thymus, 
60%; pituitary, pancreas, spleen, thyroid, gastric mucous mem- 
brane, breast, placenta, ovary, lung, and prostate, 20—40%; 
testicle, liver, and kidney, 1O—20°,; nervous and muscular tissue, 
less than 10%. The figures differ so much from organ to organ 
as to be indexes to their respective organs, and this method may 
therefore be used for the characterisation and testing of organo- 
therapeutic powders. B. F. 
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General, Physical, and Inorganie Chemistry. 


Structure in the Secondary Hydrogen Spectrum. III. 
0. W. Ricuarpson (Proc. Roy. Soc., 1925, A, 109, 239—266; cf. 
this vol., ii, 909).—In a previous paper (cf. this vol., ii, 11), it has 
been shown that many of the lines of the secondary hydrogen 
spectrum which are weakened in electron discharges can be arranged 
in series. Regularities have now been found among the lines not 
selectively affected by the discharge; 132 additional lines have 
been classified. Up to the present, 20 combinations have been 
found, leading to 40 sets of term numbers, of which 22 are of half- 
quantum type. The changes of intensity in the spectrum produced 
by varying the temperature (from liquid air to the ordinary tem- 
peratures) are discussed, and it is held that they cannot decide 
between the translational and rotational origin of the lines, a 
point which is still under discussion. S. B. 


Spark Spectrum of Lithium. 8. WerRNER (Nature, 1925, 
116, 574).—With an apparatus including a very intense source 
of light, and so arranged that fluorite windows are not intro- 
duced in the path of light, the classification of the spectrum 
denoted by Schiiler as the doublet system of the Li II spectrum 
has been extended, and the conclusions already reached (this vol., 
ii, 165) have been confirmed. 


Structure of the Red Lithium Line 6708A. J. B. Green 
(J. Opt. Soc. Amer., 1925, 11, 213—216).—Light from the negative 
electrode of a vacuum are was focussed on the slit of a spectro- 
meter and a Lummer plate placed between the collimator and 
prism. The Lummer pattern was found to be that of a simple 
doublet for low vapour densities. Changes in appearance with 
increased vapour density are ascribed to self-reversal. With in- 
creased current, a wide quadruplet pattern is formed which is 
attributed to Stark effects due to interatomic fields. E. B. L. 


Series Spectra of Two-valency-electron Atoms of Boron 
(BII) and Carbon (CIII). I. 8. Bowen and R. A. MILLIKan 
(Physical Rev., 1925, [ii], 26, 310—318).—Thirteen lines additional 
to the pp’ group of B II have been identified, and the identification 
has been completed of all the known boron lines of appreciable 
intensity; the classification into series of all the lines due to B II 
and B III is also completed. Term values assigned to the series 
lines for B II are tabulated. For C III, eight lines additional to 
the pp’ group are recorded, and term values assigned. The pro- 
gression of frequency separations and of screening constants for 
regular doublets from lithium to oxygen for 1 to 6 valency electrons 
is also tabulated. A. A. E. 

Spectra of Silicon and Aluminium. W. C. McQuarrRIE 
(Phil. Mag., 1925, [vi], 50, 819—821)—The spectra of the under- 
water spark and arc between electrodes of an alloy of 23% silicon 
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and 77% aluminium have been observed. In addition to the: 


known aluminium absorption lines, the under-water spark showed 
those of the silicon multiplet 2507—2529 and the first member of 
the silicon sharp series 2882. Attempts to photograph the silicon 
multiplet 1977—1988 gave only a continuous spectrum over that 
region. The under-water arc gave no silicon absorptions, but 
twelve aluminium absorptions in addition to those observed in 
the spark. A. B. M. 


Arc Spectrum of Phosphorus. N. K. Sur (Nature, 1925, 
116, 542).—Series relations arising from Saltmarsh’s observations 
(A., 1924, ii, 436) are pointed out. A. A. E. 


Kf Lines in the X-Ray Emission Spectra of Phosphorus 
and Potassium. O. Lunpaquist (Z. Physik, 1925, 33, 901— 
915).—The K® line of phosphorus is dependent on the state of 
chemical combination of the element and also on the material of 
which the anticathode is composed. The chemical combination 
of the potassium does not affect the wave-length of its My oT 


Spectrum of Potassium at Low Voltages. F. H. Newman 
(Phil. Mag., 1925, [vi], 50, 796—803; cf. this vol., ii, 723).— 
The radiation emitted by potassium vapour when bombarded by 
electrons depends on the energy of the electrons. Potassium 
vapour in a suitable discharge tube was bombarded by electrons 
which had been accelerated through a measured potential differ- 
ence, and the radiation produced with gradually increasing P.D. 
was examined spectroscopically. The first doublet of the principal 
series appeared at 1-9 volts, and then other lines in the order corre- 
sponding with the energy levels calculated from the rr a 


Structure of the Nickel Spectrum. II. K. Brecuert (Ann. 
Physik, 1925, [iv], 77, 537—559 ; cf. this vol., ii, 913).—The previous 
analysis is extended so that, in all, the intensities and combinations 
of 568 lines are tabulated. Two quintuplet and three triplet 
systems are described, the combinations being, respectively, 9,5, 
4491, and f.g,. Several intercombinations of the singlet- 
triplet, singlet-quintuplet, and triplet—quintuplet types are recog- 
nised. Many of the latter type occur with lines of the high-tem- 
perature class, the quintuplet term ¢, combining with d,, ds, f,, 
fia. fo, and g,. Of the singlet-quintuplet type, which usually is 
weak, the most easily excited is the D,8, combination. A com- 
parison of the suggested energy levels of the iron, nickel, and 
cobalt atoms emphasises the spectroscopic regularities shown by 
this triad. Heisenberg’s selection rule applies successfully to the 
intercombinations in the nickel spectrum. F. G. T. 


Analysis of the Arc Spectrum of Copper. A. G. SHENSTONE 
(Nature, 1925, 116, 467)—The copper spectrum is even more 
complex than was previously supposed. About 125 lines are 
accounted for by the new terms, which can be divided into two 
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sets, (a) all positive and combining with one or both of the known 
abnormally high d-terms, (b) negative, each combining with three 
or more of the first positive set. An explanation of the abnormally 
large inverted d-terms, due to Turner, is given. A. A. E. 


Experimental Determination of the Relative Intensities 
of Some of the Molybdenum and Copper K Lines and the 
Tungsten L Lines. 8. K. ALLIson and A. H. Armstrone (Proc. 
Nat. Acad. Sci., 1925, 14, 563—566).—_By means of an ionisation 
method, the relative intensities of the strong L lines of tungsten, 
the K lines of molybdenum, some of the K lines of copper, and 
the weaker L lines of tungsten have been evaluated. The numbers 
are considered in relation to the extension to X-ray spectra by 
Sommerfeld and by Coster and Goudsmit of Burger and Dorgelo’s 
rules (Z. Physik, 1924, 23, 258) for relative intensities in the optical 
region. J.8.C. 


Arc Spectrum of Palladium, its Zeeman Effect, and Spectral 
Type. C.S. Brats (Proc. Roy. Soc., 1925, A, 109, 369—384).— 
New observations have been made on the Zeeman effects in the 
palladium spectrum. Most of the Zeeman resolutions show marked 
dissymetries. The results have been used in analysing the spectrum, 
and it has been found that the arc lines consist of singlets, triplets, 
and intercombinations between singlet and triplet terms. The 
discovery of odd multiplicities in this spectrum suggests a rearrange- 
ment of the eighth group of the periodic table into three sub-groups 
corresponding with the three vertical columns. S. B. 


Fine Structure, Absorption, and Zeeman Effect of the 
2536 Mercury Line. R. W. Woop (Phil. Mag., 1925, [vi], 50, 
761—774).—The fine structure of the 2536 mercury line has been 
studied by using two crossed Lummer-Gehrke plates of quartz. 
A magnetic field was used to press the discharge in the mercury 
arc against the wall of the lamp and so prevent reversal of the 
components of the line. The technique of the method is fully 
described. The line has five components of very nearly equal 
intensity, the separations being 0-014, 0-010, 0-011, and 0-011 A., 
respectively. The apparent structure of seven elements observed 
by Nagaoka is shown to be due to absorption by the column of 
unexcited vapour in the type of lamp he used. The absorption 
of the light by mercury vapour is abnormally increased by the 
presence of nitrogen. Some qualitative observations on the Zeeman 
effect of the 2536 line were made. The interference dots were 
widened by the application of a sufficiently strong magnetic field, 
but only in one case were they split into distinct eta 3 

A.B 


Optical Excitation of the Mercury Spectrum, with Con- 
trolled Orbital Transfers of Electrons. R. W. Woop (Phil. 
Mag., 1925, [vi], 50, 774—796; cf. this vol., ii, 3)—The spectrum 
emitted by mercury vapour when excited by the radiation from a 
mercury arc has been studied with the view of testing Bohr’s 
theory of the absorption and emission of light by metallic vapours. 

37—2 
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A water-cooled quartz—mercury arc of the vertical type with tungsten 
anode was mounted close to a vertical quartz tube containi 
mercury vapour in a vacuum at the ordinary temperature. A 
magnetic field was used to deflect the discharge in the arc against 
the wall of the tube and so prevent reversal of the lines by absorption 
(cf. preceding abstract). The light emitted by the vapour was 
examined by a quartz spectrograph. By the use of suitable filters 
between the tubes, the vapour can be illuminated with two or 
more monochromatic mercury radiations. The lines emitted b 
the excited vapour are shown to conform with the possible orbital 
transfers of electrons on Bohr’s theory. The effect of introducing 
nitrogen and other gases into the resonance tube is remarkable, 
certain frequencies being strongly enhanced and others decreased 
in intensity. Yet others appear which cannot be accounted for 
by the orbital transfers previously considered, but are due apparently 
to. intermediate excitation of the nitrogen. A. B. M. 


Screening-doublets of the Bowen-Millikan Ultra-violet 
Spectra. A. Unsdtp (Z. Physik, 1925, 33, 843—848)—A 
formula is obtained relating separation between the doublets 
and the effective charge of the core of the atom which is in satis- 
factory agreement with experiment. E. B. L. 


Multiple Electron Transitions and Primed Spectral Terms. 
A. E. Ruark (J. Opt. Soc. Amer., 1925, 11, 199—211).—Low- 
voltage arcs were produced in heated silica tubes containing metallic 
magnesium and cadmium. The stronger lines of Mg* appeared 
at the expected potential above the ionisation potential of the 
metal. A single electron impinging on an atom can, therefore, 
ionise the atom and simultaneously raise another electron to a 
higher orbit. Photographs of the space between the grid and 
anode showed the lines Mg pp’ (2776—2783 A.), which are pro- 
duced by the jump of two electrons as the result of a single impact. 
In cadmium, the similar group appears at its quantum voltage, 
but is too faint to be detected unless the current density is in- 
creased beyond the point which excludes the possibility of excitation 
by successive impacts. A number of new lines of cadmium were 
found, belonging to the singlet and triplet subordinate series. 
The cadmium lines were found to appear at the voltage to be 
expected. E. B. L. 


Intensities of Zeeman Components of Multiplets. W. C. 
van Geet (Z. Physik, 1925, 33, 836—842).—HGhl’s theory of the 
intensities was found to be in satisfactory agreement with experi- 
mental results for manganese (octuplets) and chromium (septuplets 
and quintuplets). E. B. L. 


Diamagnetism and the Anomalous Zeeman Effect. P. 
TaRTAKovsKI (Z. Physik, 1925, 34, 216—226).—Anomalous Zeeman 
effect is presumed to be caused by anomalous precession of the 
electron orbits and, as diamagnetism is a phenomenon the explan- 
ation of which involves precession of the orbits, a relationship may 
be expected to exist between the magnetic properties and the 
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anomalous Zeeman effect. A formula is obtained and applied to 


the cases of helium, lithium, sodium, potassium, and cesium. 
E. B. L. 


Electrically Exploded Wires. 8S. Smiru (Astrophys. J., 1925, 
61, 186—203).—By the use of a rotating mirror spectrograph, the 
order of appearance of lines in the spectra of exploded wires of 
various elements can be recorded photographically. Data are 
tabulated for lines between 3000 and 5000 A. in the spectra of 
lead, tin, aluminium, copper, cadmium, and magnesium. Values 
representing the relative resistances of the vapours of copper, 
silver, gold, nickel, tungsten, zinc, aluminium, lead, tin, lithium, 
and iron are also given. In the case of certain elements, small 
areas of the surface of the vapour produced by the explosion were 
very opaque for wave-lengths in the region studied ; the phenomenon 
is possibly due to anomalous dispersion. A. A. E. 


Persistence of the Radiation excited in Mercury Vapour. 
L. J. Hayner (Physical Rev., 1925, [ii], 26, 364—375).—The 
decay of radiation excited in a quartz cell containing mercury 
vapour at 40—100° by an intermittent mercury arc is shown by 
a photographic method to be exponential, and independent of 
the vapour pressure within the limits investigated. No persistence 
is observed if the cell does not contain liquid mercury, or if the 
cell is sealed off; thus the presence of fresh distilling mercury 
appears necessary, as well as the absence of air or water vapour 
which might be introduced during sealing. 


Ionisation of Hydrogen Chloride by Electron Impacts. 
E. F. Barker and O. 8. Durrenpack (Physical Rev., 1925, [ii], 26, 
339—345).—Earlier determinations of the ionisation potential of 
hydrogen chloride as 14 volts are confirmed by plotting current— 
voltage curves obtained with a two-electrode hot-cathode dis- 
charge tube, whether the gas was stationary or flowing. In the 
latter case, no hydrogen lines or bands whatever appeared with 
accelerating potentials up to 120 volts, and it is therefore con- 
sidered that ionisation takes place without dissociation, as was 
postulated by Mackay. In the former case, faint hydrogen lines 
and bands are attributed to dissociation products arising from 
the thermal action of the filament. The fact that no critical 
potentials have been detected below that of ionisation indicates 
that when a hydrogen chloride ion is neutralised the electron is 
probably bound in a single operation. Exposure of the tungsten 
filament to hydrogen chloride increased its conductivity; Langmuir 
suggests’ that the chloride WCl, is formed and subsequently 
decomposed. A. A. E. 


Critical Potentials in Secondary Electron Emission from 
Iron, Nickel, and Molybdenum. R. L. Petry (Physical Rev., 
1925, [ii], 26, 346—359).—-Precision experiments were carried out in 
order to determine whether the number of secondary electrons 
emitted per primary electron changes gradually as the velocity of 
the primaries is increased, or whether at certain critical velocities 
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this number changes abruptly. All three metals after heat treat- 
ment gave similar results, the curves representing the ratio of the 
secondary emission to the primary current exhibiting maxima 
at 348, 455, and 356 volts for iron, nickel, and molybdenum, 
respectively. The ratio varied only slightly with the primary 
current, and neutralisation of the earth’s magnetic field was also 
without influence. Up to 40 volts, good agreement was obtained 
between the critical potentials (about 60 in all) located by slight 
changes of slope of the curves, and soft X-ray levels determined 
by Thomas, suggesting that a common phenomenon is involved 
in the origin of the two effects. With high voltages, however, 
different phenomena have apparently been studied in the two 
investigations, photo-electric emission due to X-radiation being 
here masked by larger effects. A. A. E, 


Electron Affinity of the Halogens. E. B. Lupiam (Trans. 
Faraday Soc., October 1925, advance proof).—Methods of deter- 
mining the electron affinity of the halogens are considered. It is 
still doubtful whether the band of shorter wave-length observed in 
the spectra of the halogens originates in the atom and can be used 
for calculating the electron affinity. A. B. M. 


Chemical Statics of Electronic Phenomena. L. Ro.wa and 
G. Piccarpi (Atti R. Accad. Lincei, 1925, [vi], 2, 29—31).—A 
thin metallic wire heated in a flame tends to emit electrons, and if 
the flame contains atoms A which give ions A* and electrons, 
these ions, on approaching or impinging on the metal, will be 
transformed into neutral atoms by the electrons of the metal. 
The electrons will remain free in the flame and, if collected and 
led back to the incandescent wire through a conductor, will give 
rise to a continuous electronic current, the intensity of which will 
be 15-84 10° amp. for each electron passing per second. The 
number of electrons per second is equal to the number of ions per 
second given by the reaction A — A++© and, since the con- 
centration [A] is readily calculable from the weight of substance 
volatilised in unit time and from Avogadro’s number, the dissoci- 
ation coefficient and the equilibrium constant of the reaction may 
be determined at once. 

Preliminary experiments show that fine wire gauze is a suitable 
generator of electrons, and a piece of foil, placed above the gauze, 
a suitable collector. 


Chemical Statics of Electronic Phenomena. Mass-action 
Law applied to Electronic Equilibrium. L. Rota and G. 
Piccarpi (Atti R. Accad. Lincei, 1925, [vi], 2, 128—132).—The 
applicability of the law of mass-action to the thermal ionisation 
of salts according to the expression A=A+-+O, has been investig- 
ated. A bead of the salt to be examined is introduced into the 
flame, and the current through the flame, at a known potential- 
difference, is measured by a galvanometer. The concentration of 
the salt is varied by varying the number and size of the beads 
and the nature of the salt of any single metal. By this means 
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the law in question is shown to hold over a wide range of con- 
centration for the thermal decomposition of salts of lithium, sodium, 
and barium. If x is the percentage dissociation of the salt and 
C the concentration of its vapour, x?C is constant. The ionisation 
potential of a salt is obtained from the equation log K,— log K,= 
U(1/T,—1/T,)/R, the equilibrium constant being measured at two 
different temperatures. Experiments on lithium, sodium, potass- 
ium, rubidium, calcium, barium, thallium, copper, boron, and 
phosphorus show that, at the flame temperature used, only those 
elements with decomposition-potentials less than 8 volts are appre- 
ciably ionised. Since all elements of acid radicals exceed this 
limit, the observed current is entirely due to the ionisation products 
of the metallic atoms, which agrees with Arrhenius’ observation 
that the conductivity of the flame is independent of the nature 
of the acid radical of the vaporised salt (A., 1891, i, 515). 
W. E. E. 


Refraction and Electron Constraint in Ions and Molecules. 
C. P. Smytu (Phil. Mag., 1925, [vi], 50, 715; cf. this vol., ii, 843). 
—Attention is directed to the work of Fajans and Knorr (Chem.- 
Ztg., 1924, 48, 403) on the same subject as the author’s recent 
paper. A. B. M. 


Electronic Conduction in Crystals. H. Lenz (Physikal. Z., 
1925, 26, 642—643; cf. ibid., 1925, 26, 36; this vol., ii, 920).—A 
reply to a criticism by Gudden and Pohl (this vol., ii, 943). 

M. S. B. 


Attachment of Electrons to Gas Molecules. V. A. BaILEy 
(Phil. Mag., 1925, [vi], 50, 825—843).—A method is described 
for measuring the rate at which ions are formed when a stream 
of electrons moves through a gas. The electrons, generated by 
the incidence of ultra-violet light on a zine plate, and the ions 
formed by collision with gas molecules move under a uniform 
potential gradient through equal apertures in three parallel metal 
plates, and finally impinge on a fourth plate. The stream of 
electrons and ions diverges between the plates, only part of it 
passing through the next aperture. The currents received by 
the plates, and therefore the ratio of the number of electrons and 
ions passing any particular aperture to the number impinging on 
that plate, are determined for varying gas pressures and potential 
gradients. From these it is shown possible to calculate k, the 
factor by which the mean energy of agitation of the electrons 
exceeds that of the molecules, and h, the factor giving the fraction 
of the number of collisions between electrons and molecules which 
produce ions. The apparatus is tested by using hydrogen, for 
which values of k are known. Results are given for dry air at 
pressures p of 8, 11-3, 16, and 22-6 mm. and gradients Z of 5, 
7-07, 10, and 20 volts/em. For values of Z/p, 0-5, 1, and 2, 
those of h are 3-310, 2x 10°, and 0-7 x 10°, respectively. 

A. B. M 
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Absorption Coefficient for Slow Electrons in Vapours of 
Mercury, Cadmium, and Zinc. R. B. BroprE (Proc. Roy. 
Soc., 1925, A, 109, 397—405).—The absorption coefficient, or the 
effective area of a molecule within which an electron is deflected, 
has been measured for electrons of from 0-4 volt to 50 volts velocity, 
in the vapours of these metals. With a few minor deviations the 
curves approximate to hyperbolas of the same size. No indications 
of long free paths at low velocities were found. S. B. 


Negative Ion Emission from Oxide-coated Filaments. 
H. A. Barton (Physical Rev., 1925, [ii], 26, 360—363).—Platinum, 
coated with barium oxide or strontium oxide, emits when heated 
negative ions (having a value for e/m of about 33) as well as electrons, 
but no positive ions. The ions are oxygen molecules which are 
probably detached from the filament in the already ionised condition. 

A. A. E. 


Passage of Slow Canal Rays through Hydrogen. A. J. 
Dempster (Proc. Nat. Acad. Sci., 1925, 11, 552—554).—Experi- 
ments are described which show that protons with a velocity of 
4-16 107 cm./sec., corresponding with a fall through 900 volts, 
will pass through a great many hydrogen molecules without being 
neutralised. J.8.C. 

Isotope Effect in Band Spectra. IV. Silicon Nitride. 
R. 8S. MuLiiKen (Physical Rev., 1925, [ii], 26, 319—338; cf. this 
vol., ii, 833)—The band spectrum between 3800 and 5300 A., 
shaded towards the red, obtained by Jevons (A., 1913, ii, 813) 
by the introduction of silicon tetrachloride vapour into active 
nitrogen, and ascribed by him to a nitride of silicon, has been 
reinvestigated. The measurements have been repeated and ex- 
tended to all possible heads; the intensity minimum observed by 
Jevons must represent the region of the null-line, the unusual 
prominence of which is ascribed to the low temperature of active 
nitrogen. That author’s data must refer to SiN heads; new 
photographs clearly show that these heads are accompanied, at 
theoretically anticipated positions, by satellites corresponding with 
SiN and Si8°N, the former isotope being slightly more abundant 
than the latter, a result confirmed by Aston. Hence SiO or any 
compound other than SiN is definitely excluded as the emitter of 
the bands. Further, the results yield definite, but not conclusive, 
evidence against the existence of half-quantum numbers for SiN ; 
such existence, however, would be expected in view of the close 
analogy between SiN and BO. Jevons’ arrangement is revised, 
and correct initial (n’) and final (n’’) vibrational quantum numbers 
are assigned. The following wave-number equation is developed 
for the null-lines of the Si*®N bands: v=—24234-17+-1016-30n’— 
+-6-570n’’2. The inter- 
nuclear distance for the vibrationless SiN molecule is computed to 
be 156108 cm. In addition to these SiN bands, herein called 
A bands, an extensive new system of weaker bands, shaded towards 
the red, and presumed also to be due to SiN, has been observed ; 
they are quenched in the same manner as the A bands by small 
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amounts of oxygen. The heads (for which an equation is given) 
are in pairs of about equal intensity; numerical values of the 
coefficients and the spacing of the structure lines are of the same 
order of magnitude as for the A bands. The intensity distribution 
of both systems of bands has been examined. 


Determination of Mass of H-Particles. G. Srerrer (Z. 
Physik, 1925, 34, 158—177).—The mass of the hydrogen particle 
emitted by paraffin on bombardment by an «-particle was deter- 
mined by a method similar in principle to Aston’s mass-spectro- 
graph, but the high velocity of the particles made it necessary to 
use much stronger electrical and magnetic fields to deflect the 
particles. The deflection was measured by observing the scintill- 
ations on a zine sulphide screen with a microscope. The apparatus 
was calibrated by using «-particles from polonium, of known 
velocity. The result obtained was within 1° of the theoretical 
value for the hydrogen nucleus. E. B. L. 


Mass Spectra of Light Elements. J. L. Costa (Ann. Physique, 
1925, [x], 4, 425—456; cf. this vol., ii, 619).—The following results 
were obtained by the bracketing method, with a new modification 
of the mass-spectrograph, giving results correct to 0-03%, using 
the mass 4-000 of helium as standard of comparison: the masses 
of the atom and of the molecule of hydrogen are in the ratio of 
1:2, the value for the neutral atom being 1-0079-+-0-0005; the 
values 6-009 and 12-000 are found for the lithium isotope 6 and 
the carbon atom, respectively; by comparison with the doubly 
ionised nitrogen atom, the lithium isotope 7 has a mass between 


7-010 and 7-013 if the atomic weight of nitrogen be 14-008. 
W. H.-R. 


Fundamental Atomic Weights. E. Mores (Z. physikal. 
Chem., 1925, 117, 157—158).—A previous paper (this vol., ii, 346) 
is slightly amended. L. F. G. 


Determination of the Variation of the Mass of the Electron 
with Velocity, using Homogeneous $-Rays. R. A. R. TRICKER 
(Proc. Roy. Soc., 1925, A, 109, 384—396).—A method of deter- 
mining the variation in the mass of the electron is described, using 
the homogeneous f-rays from thin layers of radium-B with velocities 
up to 0-8 of the velocity of light. In previous investigations, less 
homogeneous rays have been employed, with corresponding loss 
of accuracy. The rays are sent first through an accelerating and 
then through a retarding electric field, in a special magnetic focussing 
apparatus, and the deflections produced are measured. The results 
obtained agree better with the theory of relativity than with 
Abraham’s theory of the rigid electron. The maximum error in 
the observed deflections is about 2%, whilst the theories differ by 
about 5%. The published measurements are preliminary | 3 


Transformation of Atoms into Radiation. O. STERN 
(Trans. Faraday Soc., October 1925, advance proof).—Eddington’s 
theory implies the transformation of mass into radiation, | If this 
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is true the reverse process, radiation into matter, must be con- 
ceivable. In another paper (unpublished) the author deduced the 
conditions of equilibrium between the two processes by means of 
semipermeable membranes. A new deduction has now been made 
substituting the assumption that the energy and the entropy of a 
hollow space containing black radiation and an ideal gas in equi- 
librium represent the sum of the values that these quantities would 
possess if gas and radiation were each alone present. R.A. M. 


Meta-stationary Atomic and Molecular States. A. 
SmeKaL (Z. Physik, 1925, 34, 81—93).—Meta-stationary states 
may exist for a very short time as a result of absorption of radiation 
or of collisions. In these states the energy of the atom or molecule 
is not quantised and Ehrenfest’s adiabetic principle is not applic- 
able; they may be of fundamental importance in the scattering of 
radiation and in regard to dispersion. E. B. L. 


Action of Atoms in Collision. N. Bonr (Z. Physik, 1925, 
34, 142—157).—Interactions between atomic systems are char- 
acterised as those which exhibit “ reciprocity ” and those which 
do not. The former class can be accounted for adequately by the 
quantum theory without sacrificing the conservation of energy as 
hitherto understood. In the latter class, the interactions can only 
be related by probability laws and the conservation of energy be 
taken as true in a statistical sense. Reference is made to the 
work of Bothe and Geiger (ibid., 1925, 33, 639) on the scattering 
of X-rays as indicating that the above treatment does not lead 
to a satisfactory solution of the problem. E. B. L. 


Law of Photochemical Equivalents and the Place of the 
Quantum Theory in Relation to the Atomic Theory and 
Energetics. D. Bertuexor (Trans. Faraday Soc., October 1925, 
advance proof).—A résumé of the author’s work (A., 1911, ii, 86; 
1914, ii, 402; 1915, ii, 329; 1924, ii, 320). There are two factors 
of radiant energy, the capacity factor (radiant energy or action) 
and the tension factor (frequency or photochemical potential). 
Kinstein’s law is a special case of the law of equivalent capacity, 
which applies to every form of energy; Planck’s constant is 
analogous to Faraday’s electrochemical constant. The discon- 
tinuity of matter imposes discontinuity on the capacity factors by 
which the diverse forms of energy manifest themselves; thus there 
are three fundamental invariants of capacity, the electron, thermon, 
and radion. All verifications of the law of photochemical equiv- 
alents haye hitherto been mere approximations. These views are 
developed by considering the kinetics of electrochemical, thermo- 
chemical, and photochemical reactions. R. A. M. 


Derivation of Planck’s Law from Einstein's Equation. 
A. 8. Epprneton (Phil. Mag., 1925, [vi], 50, 803—808).—A deduc- 
tion of Planck’s law is given which does not involve the assumption 
of Boltzmann’s formula. The latter is derived in the course of 
the argument. A. B. M. 
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Distribution of Electrons in Atoms. J. D. M. Smita (Phil. 
Mag., 1925, [vi], 50, 878—879).—A claim for priority addressed to 
citers of the work of Stoner (cf. this vol., ii, 85). A. B. M. 


Quantitative Apprehension of the Principle of Corre- 
spondence and the Calculation of the Intensities of Spectral 
Lines. I. I. Tamm (Z. Physik, 1925, 34, 59—80).—The principle 
of correspondence was originally merely qualitative. If the magni- 
tudes calculated according to the quantum theory are equated to 
those calculated from classical theory, the formulz can be tested 
and the principle made precise. This has been done. The equa- 
tions obtained enable the relative intensities of the Zeeman com- 
ponents of any spectral line to be calculated. The addition rule of 
Ornstein, Burger, and Dorgelo (A., 1924, ii, 361, 433; this vol., 
ii, 251, 340) is a simple corollary. The Bohr frequency condition 
is a necessary consequence. E. B. L. 


Structure of Magnesium. H. Cottins (Chem. News, 1925, 
131, 212—215).—Speculative. 


Origin of Band Spectra. M. Durrizux (Ann. Physique, 
1925, [x], 4, 249—318).—-Owing to the Déppler—Fizeau effect, the 
thermal agitation of radiating atoms or molecules produces a slight 
widening of the emitted rays, the extent of which, under suitable 
conditions, depends only on the temperature and the mass of the 
particle emitting the radiation. The following deductions are 
made from measurements of the width of rays by an interference 
method. The 102 lines examined in the second spectrum of hydro- 
gen are all emitted by the H, molecule. The first positive group 
of the nitrogen spectrum is emitted by the N, molecule, whilst the 
second positive group and the negative group of nitrogen, as well 
as the 3883 and 4212 bands of the cyanogen spectrum, are due to 
the nitrogen atom. In the spectrum of carbon monoxide, the 
bands 6079, 5610, 5198, 4835, 4511, and 4393 are due to the oxygen 
atom, and the band 4123 is due to either the oxygen or carbon atom 
and not to the molecule of the compound. The negative bands of 
nitrogen, and those of cyanogen and carbon monoxide agree well 
with the laws of succession deduced from Schwarzschild’s theory, 
in spite of its dependence on the assumption that the bands are 
produced by molecules. The second positive and the negative 
groups of nitrogen are probably due to the neutral and ionised 
atom, respectively, whilst for the cyanogen bands the nitrogen 
atom is probably in a different state of ionisation. W. H.-R 


Structure and Distribution of Band Spectra. M. H. 
DESLANDRES (Compt. rend., 1925, 181, 387—392).—The formula 
v=qd,/rs+q'd,/r’s’ is tested by means of Coblentz’s measurements 
of the infra-red absorption bands of methane, acetylene, ethylene, 
chloroform, carbon tetrachloride, ethane, carbon dioxide, carbon 
monoxide, hydrogen sulphide, sulphur dioxide, carbon disulphide, 
and crystalline sulphur. The agreement is satisfactory. The 
bands for which r has the value 1 are the strongest. E. B. L. 
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Intensities of Band Lines. H. Hént and F. Lonpon (Z, 
Physik, 1925, 33, 803—809).—Laws are obtained for the intensities 
of lines in band spectra with a zero branch, representing the more 
precise application of quantum theory to the formula deduced from 
the principle of correspondence. E. B. L. 


Excitation of the Band Spectrum of Helium. T. R. Merron 
and J. G. Piuruxy (Proc. Roy. Soc., 1925, A, 109, 267—272).—The 
conditions are discussed for the excitation of the band spectrum 
of helium, now generally ascribed to the helium molecule. Experi- 
ments are described which show that it is possible to produce 
marked intensity changes within this spectrum by altering the type 
of discharge. More especially, conditions have been found under 
which a green band (between 5387 and 5277 A.), normally so weak 
that it has not previously been described, becomes a conspicuous 
feature of the spectrum. Excitation of high-pressure helium by a 
continuous discharge or by continuous high-frequency oscillations 
results almost exclusively in the appearance of the line spectrum 
of helium. Discontinuous discharges produce also the band spec- 
trum. In explanation of the present, and of former, observations, 
it is suggested that the energy required to excite the band spectrum 
must be greater than that required for the arc spectrum. With 
continuous, or low-frequency, discharges, the exciting electrons in 
the positive column do not acquire sufficient velocity to produce 
the bands. They can only do so with discontinuous high-frequency 
discharges, when the resistance of the gas in the positive column 
will rise to high values in the intervals between discharges. The 
green band mentioned above can apparently be excited by slower 
electrons than the rest of the bands. The use of a hydrogen dis- 
charge tube in place of a very small spark-gap is described. S. B. 


Band Spectra Associated with Carbon. R. C. JoHnson 
(Nature, 1925, 116, 539—540).—The conditions associated with the 
appearance of the Swan bands lead to the tentative suggestion 
that they are due to a CH or (CH), molecule, whilst the triplet 
system is due to a molecule of greater hydrogen content, possibly 
CH,. The CH band, at 4315 A., and associated heads can be 
completely isolated from all other carbon spectra under suitable 
conditions. The author believes that the Angstrém bands, the 
third positive bands, and possibly Cameron’s new band spectrum 
arise sm a neutral CO molecule, whilst Fowler’s high-pressure 
bands probably arise from a more complex molecule. A. A. E. 


Measurements of the Rotation Spectrum of Hydrogen 
Chloride in the Long-wave Ultra-red. M. Czerny (Z. Physik, 
1925, 34, 227—-244)—The absorption spectrum has been measured 
in the region 42 to 100 uv, and seven absorption maxima have been 
found with a constant difference of about 20/em. The position of 
the bands can only be explained on the band theory by using half 
integral instead of integral quantum numbers. The comparison of 
this simple rotation spectrum with the rotation-oscillation spectrum 
in the shorter wave ultra-red shows good agreement. The isolation 
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of the radiation required was obtained by means of concave mirrors, 
a wire grating (used by Rubens), a celluloid film covered with 
lampblack, and a quartz lens. The radiation was received on an 
exceedingly sensitive micro-radiometer. E. B. L. 


Vibration of the Carbonate Ion. S. CHapman and A. E. 
LupLaM (Phil. Mag., 1925, [vi], 50, 822—824)—An attempt is 
made to modify Kornfeld’s theory of the infra-red frequencies of 
vibration of the carbonate ion (this vol., ii, 12) in order to obtain a 
better agreement with observation. No modification, however, 
which neglects to take account of the ions surrounding the car- 
bonate ion appears likely to remove the difficulty. A. B. M. 


Infra-red Absorption Spectra. L. MArton (Z. physikal. 
Chem., 1925, 117, 97—128).—A method of measuring infra-red 
absorption spectra is described. Measurements of the absorption 
in a range extending from the visible to 4 or 5 uw were carried out 
with the following substances: hexane, cyclohexane and homo- 
logues, benzene and homologues, aliphatic aldehydes and ketones, 
chloroform, carbonyl chloride, and thiocarbonyl chloride. The 
closing of a ring shifts the bands towards the infra-red, and also 
increases intensities. Homologues differ chiefly in the intensities 
of the bands, the positions of which remain nearly the same, but 
some divergence of the principal bands occurs on passing from 
lower to higher homologues. Unsaturation results in a shift 
towards the violet. The theory of band spectra is considered 
mathematically, and a formula for calculating wave-lengths is 


derived which gives results agreeing well with the observed data. 
L. F.G. 


Flame Spectra and Chemical Reaction. (Miss) C. E. 
BLuKER (Trans. Faraday Soc., October 1925, advance proof).— 
Previous measurements of the relative intensities of several mem- 
bers of the first and second subordinate series in the flame spectra 
of rubidium and cesium (Z. Physik, 1924, 27, 195) showed no such 
variation of relative intensity with temperature as should be 
expected on the basis of temperature radiation. Extension of the 
measurements to sodium and potassium flame spectra gave analogous 
results. It is suggested that, although the variation of relative 
intensity in the principal series of flame spectra may be explained 
on the temperature radiation basis, in the case of the subordinate 
series the effects are produced by the oxidation of the alkali metal 
atoms. A. E. M. 


Spectroscopic Determination of the Electron Affinity of 
the Halogens. E. von ANGERER and A. Mttuer (Physikal. Z., 
1925, 26, 643).—The absorption spectra of the ionised vapour of 
potassium fluoride, sodium and cesium chlorides, potassium and 
cesium bromides, and potassium iodide have been examined at 
two different temperatures, 1050° and 2200°, and the electron 
affinity of the halogens has been calculated from the long-wave 
limit, which is the same at each temperature. The values obtained 
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for the above salts in cal./mel. are 94-0, 86-6, 89-6, 79-1, 81-3, and 
71-3, respectively. M. S. B. 


Duration of Fluorescence of Mercury Vapour. R. N. 
GuosH (Physical Rev., 1925, [ii], 26, 376—379).—Saha and Sur’s 
explanation (A., 1924, ii, 803) of the after-glow of nitrogen is 
extended to the case of the fluorescence of mercury vapour. The 
fluorescing molecules are diatomic, and are given off by the liquid 
when the temperature is either rising or constant. Activation of 
each molecule occurs by absorption of energy corresponding with 
6-7 volts. A. A. E. 


Polarised Fluorescence in Solutions of Dyes. F. WeIcrErT 
and G. KAppLer (Z. Physik, 1925, 33, 801—802).—It is suggested 
that in the experiments of Lewschin and Vavilov (see this vol., 
ii, 629, 739) the light was not sufficiently intense to show the 
increase in polarisation with increasing concentration. _E. B. L. 


Permanent Modifications in Fluorescent Liquids. (MLLz.) 
M. AsteRBLUM (Bull. Inter. Acad. Polonaise, 1924, A, 7—8, 297— 
318).—Exposure of glycerol solutions of fluorescein to ultra-violet 
light results in a change in the colour of the fluorescence from green 
to blue. The intensity of fluorescence diminishes and after pro- 
longed exposure the solution no longer gives out light. The solu- 
tion does not recover its initial properties on long keeping. Indic- 
ation of the formation of modifications on illumination is afforded 
by the appearance of a new band between 4900 and 4470 A. in the 
fluorescence spectrum and the diminution in intensity of the band 
at 5500 A. characteristic of normal fluorescence. On prolonging 
the action of the exciting light the new band in turn disappears. 
The absorption spectrum of the modified solutions shows a decreased 
absorption in the region 4900 A. and an increased absorption in 
the region below 4600 A. Purely chemical processes, e.g., oxidation 
by the air, action of alkaline impurities, etc., may bring about 
similar changes. The maximum wave-length of the light capable 
of producing this modified fluorescence is about 2540 A. Glycerol 
solutions of methylene-violet, corallin, crocein, zsculin, erythrosin, 
eosin, and rhodamine lose their fluorescent properties on exposure 
to the action of ultra-violet light. The rate at which these modi- 
fications are formed depends on the concentration, in general the 
rate being greater the more dilute the solution. Solutions of 
erythrosin, eosin, and rhodamine in benzyl alcohol are much more 
sensitive to the action of light than are the corresponding glycerol 
solutions. J. 8. 


Chemiluminescence. H. Kautsky (Trans. Faraday Soc., 
October, 1925, advance proof).—The adsorption compounds of 
rhodamine and rhodaminesulphonate with colourless oxidation 
products of siloxen are strongly coloured and fluorescent. Addition 
of potassium permanganate solution to the adsorption compounds 
promotes a strong chemiluminescence which is not exhibited when 
the adsorbent alone is oxidised in the same manner. The fluores- 
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cence and chemiluminescence spectra of the adsorption compounds 
are identical. The intensity of the chemiluminescence decreases 
with decreasing temperature, whilst that of the fluorescence 
increases in the normal manner. It is concluded that the energy 
of oxidation of the adsorbent is transmitted to the dyes, since 
they are adsorbed in the planes of the adsorbent and are thus in 
the direct neighbourhood of places of reaction. The results offer 
justification of the view that whereas in chemiluminescence the 
energy of a chemical reaction causes the radiation, in fluorescence 
it is the adsorbed light which has the same effect, and that therefore 
it should be possible to force a fluorescent substance to give chemi- 
luminescence by using suitable reactions to activate its molecules. 
A. E. M. 


Scintillations in Zinc Sulphide. J. Sratony-Dasrovsk1 
(Rocz. Chem., 1925, 5, 193—214).—The luminescence produced by 
thoria in thin layers of zinc sulphide is investigated. It is found 
that each scintillation, on examination through a lens magnifying 
up to 40 times, consists of a small bright spot of light surrounded 
by a diffuse aureole, the shape of which depends on the location 
of the thorium atom in the layer, and the diameter of which varies 
from 0-1 to 0-3 mm. The duration of the scintillations is deter- 
mined in three ways, the first method being that of Wood (A., 
1905, ii, 664), depending on the measurement of the length of the 
ares of light appearing on the screen during its rapid rotation. In 
this way, the duration of the scintillations is shown to be of the 
order of 1/200 sec. and not, as Wood found, 1/20000 sec., the 
greater part of the arc being invisible at the high speeds of revolution 
used by him. In the second method, the number, N, of scintil- 
lations appearing per minute on a fixed screen of 1 sq. mm. surface 
is determined. Before this screen is placed a revolving opaque 
glass disc, possessing a window in the form of an arc of angle «, 
and the number of scintillations per minute, Nag, is again counted, 
being less than N but greater than N«/2z, the number which would 
appear if the scintillations were of infinitely short duration. The 
duration of the scintillations, ¢, is given by the formula t=(Nag— 
Na/2x)/Nn, where n is the number of revolutions per second of the 
disc. The minimal values of ¢ found were 1/29 sec. The third 
method is more convenient than the preceding ones, and gives more 
accurate results. A streak of radioactive matter is disposed 
radially on a glass disc, and is covered on the other side by a large 
sector of black paper. This disc is placed before a screen of zinc 
sulphide, of area 0-5 sq. cm., and revolved, the speed being reduced 
until the sparks cease to be visible, when t=8/2zn, where 8 is the 
angle between the streak of radioactive matter and the edge of the 
sector. In this way, ¢ was found to be 1/6 sec., results of the same 
order being obtained using various samples of zinc sulphide. A 
dise phosphoroscope is also described, in which half the revolving 
disc is within a box containing the source of illumination, the 
other half showing bands of phosphorescence strikingly similar to 
those obtained using thoria as the excitant, i.e., a bright band 


— 
nd 
N. 
r’s 
is 
he 
id 
of 
th 
RT 
od 
he 
.) 
et 
n 
O- 
C- 
1e 
id 
d 
n 
n 
it 
le 
1, 
i. 
of 
e 
n 
n 
n 


ii. 1028 ABSTRACTS OF CHEMICAL PAPERS. 


followed by a larger diffuse region ; this suggests that the mechanism 
of luminescence is the same in both cases. R. T. 


Electrification by Friction between Solids and Gases. 
E. Pervucoa (Z. Physik, 1925, 34, 120—130).—A stream of mercury 
vapour at a pressure less than 10° mm. was directed against a plate 
of iron, which was raised to a negative potential of about 500 volts. 
When platinum was used in place of iron the potential only 
reached about 300 volts and the platinum became covered with 
mercury. When the collector was nickel-plated, there was no 
electrification. E. B. L. 


Mechanism of Breakdown of Damp Liquid Insulators. 
A. Gyrmant (Z. Physik, 1925, 33, 789—800).—The moisture is 
supposed to exist as an emulsion and the spherical particles to be 
elongated under the electrical stress. When they form a con- 
tinuous chain, the insulation breaks down. A formula is obtained 
relating voltage and water content and verified experimentally for 
damp transformer oil. E. B. L. 


Spectrochemistry of Thiochromans, A*-Thiochromens, 
and Thiochromanones. F. KRoLLPFEIFFER (Ber., 1925, 58, 
[B], 1677—1680; cf. Krollpfeiffer, this vol., i, 1305).—The 
following data, inter alia, are recorded: thiochroman, d}’* 1-1267, 
nye 1-61600; 6-methylthiochroman, d}>* 1-0907, 1-60227; 
6 : 8-dimethylthiochroman, 1-0801, 1-59667; 4-methy]l- 
A’-thiochromen, dj** 1-1310, nif{$ 1-63315; 4 : 6-dimethyl-A%-thio- 
chromen, d?° 1-1032, 1-62082; 6-methyl-4-ethyl-A®-thio- 
chromen, 1-0893, 1-61014; 4-phenyl-6-methyl-A%-thio- 
chromen, 1-0941, 1-62734; 4:6 : 8-trimethyl-A*-thiochromen, 
1-0829, 1-60637 ; thiochromanone, 1-2487, 1-64313; 
chromanone, d** 1-1291, 1-54598; 6-methylthiochromanone, 
d?* 1-1376, 1-59171; 6: 8-dimethylthiochromanone, d;” 1-1204, 
1-58634; tetrahydrobenzothiochromanone, 1-1536, 
1-60589; 5 : 6-benzothiochromanone, d{°* 1-2162, nj? 


Determination of the Principal Refractive Indices of Doubly 
Refracting Substances by Means of Federov's Plate. C. 
PERRIER (Atti R. Accad. Lincei, 1925, [vi], 2, 22—29).—An outline 
is given of the theory of a method for measuring the principal 
refractive indices of both uniaxial and biaxial doubly refracting 
crystals. 


Rotatory Dispersion of Derivatives of Tartaric Acid. II. 
Acetyl Derivatives. P. C. Austin and J. R. Park (J. Chem. 
Soc., 1925, 127, 1926—1934; cf. Austin and Carpenter, A., 1924, 
i, 1164).—In solution in dry acetone or ethyl acetate, diacetyl- 
tartaric anhydride does not exhibit mutarotation, but is dextro- 
rotatory showing “simple ”’ dispersion. In the presence of water, 
the solution slowly becomes levorotatory owing to hydrolysis of 
the anhydride ring, and the formation of diacetyltartaric acid, which 
may be isolated from the solution. The final readings depend on 
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the amount of water, owing either to association with water mole- 
cules or to ionisation of the acid. Diacetyltartaric acid has been 
obtained with 14 mols. of benzene of crystallisation; the benzene 
is readily lost on heating, leaving the anhydrous acid (m. p. 118°), 
of which the solution in acetone is strongly levorotatory with 
“simple ” rotatory dispersion, the anomalous dispersion of tartaric 
acid being eliminated by acetylation of the hydroxyl groups. 
Although both acid and anhydride show simple dispersion, the 
solution during the mutarotation shows anomalous dispersion 
owing to the difference between the dispersion constants of the 
final and end products in agreement with the theory of Arndtsen 
(Ann. Chim. Phys., 1858, 54, 421). W. H.-R. 


Optical and Magnetic Rotation Dispersion, Dispersion, 
Density, and Absorption Spectra of Chemically Homologous 
Compounds. A. Kretsaiow (Z. wiss. Phot., 1925, 23, 233— 
282).—The law of Verdet, that the specific magnetic rotation of a 
dissolved substance should be independent of the concentration, 
was found not to hoid for camphor in benzene solution, nor 
for 3-methylamyl bornylenecarboxylate; the magnetic rotation 
increases with decreasing concentration. Wiedemann’s law, that 
the magnetic rotation is proportional to the natural rotation, was 
tested for five derivatives of methylenecamphor, and for the 
bornylenecarboxyl esters of 3-methylpentinenol, 3-methylpentenol, 
and 3-methylpentanol. The law was found not to hold for any 
of these eight substances; with decreasing wave-length, the natural 
rotation increases more rapidly than the magnetic. The optical 
constants of the compounds were studied for a series of different 
wave-lengths. The simple Drude equation was investigated for 
the eight compounds. The value of %) was not constant, but showed 
a marked progression which was the same in each homologous 
series, but was different for different series. The characteristic 
frequencies calculated from the dispersion were found not to 
coincide with those of the rotation. Hagenbach’s law, that in 
homologous series the rotation dispersion curves, f(A), of the indi- 
vidual homologues only differ from one another by a constant c, 
holds very well for the two series investigated. The Hagenbach 
constant provides a satisfactory means of testing whether substances 
belong to ho:nologous series or not. Ordinary dispersion behaves 
in this respe>t differently from natural rotation. Although with 
dispersion a constant is obtained, it cannot be used for ascertaining 
homologous series. The theories of Lorentz and Livens and of 
Oseen do not agree with experimental facts. The Cotton pheno- 
menon, that with yellow-coloured substances anomalous rotation 
in the visible region can be caused by an absorption band in the 
ultra-violet, agrees with the results of investigation of twenty-four 
compounds. No regularity in the absorption spectra of compounds 
of homologous series was observed in six series investigated. W.C. 


Theory of Rotatory Polarisation. R. DE MALLEMANN (Ann. 
Physique, 1925, [x], 4, 456—458; cf. this vol., ii, 840).—Theoretical. 
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Mistakes in earlier papers are pointed out and corrected. The 
rotatory power is independent of the choice of axes used to describe 
the symmetry of the molecule, but in anisotropic liquids or gases 
a structural rotatory power exists which is absent in ordinary 
liquids or gases. W. H.-R. 


Diffusion of Light by Active and Inactive Molecules. R. pr 
MALLEMANN (Compt. rend., 1925, 181, 371—374).—Theoretical. 
Optical activity is treated from the point of view of the Tyndall 
effect, which, except for the rotation of the plane of polarisation, 
is the same for optically active as for inactive substances. Simple 
equations are deduced for the diffusion of light through inactive 
substances, which are extended to optically active substances. 
Criticism is made of an observation by Gans (Z. Physik, 1923, 
17, 372). 8. 


Diffusion of Light by Methane and its Gaseous Homologues. 
J. CABANNES and J. Gauzit (J. Phys. Radium, 1925, [vi], 6, 182— 
198).—The light diffused by saturated paraffin hydrocarbons in the 
gaseous state is not completely polarised. The factor of depolaris- 
ation, which for methane (illuminated by sunlight) is 0-015, varies 
but little as the series is ascended up to n-hexane. It is concluded 
that this depolarisation is due to the carbon atom not possessing 
exactly the symmetry of the regular tetrahedron. The intensity 
of the light diffused transversely by ethane, propane, and butane 
is in accordance with the values predicted by Rayleigh’s formula 


when this is corrected for the anisotropy of the molecules. The 
experimental value for methane exceeds the theoretical value by 
nearly 10%. E. E. W. 


Molecular Scattering of Light in Liquids. K. 8S. KrisHnan 
(Phil. Mag., 1925, [vi], 50, 697—715).—The intensity and im- 
perfection of polarisation of the light scattered transversely by 
65 different liquids has been measured. The liquids in glass bulbs 
were illuminated by a horizontal beam of sunlight. The bulbs 
were blackened except for suitable small windows and were im- 
mersed in a small rectangular tank of distilled water, which was 
also blackened, leaving similar openings. The scattered light was 
compared in intensity with that scattered by a block of Jena glass, 
using an Abney rotating-sector photometer. The Jena glass block 
was used as a secondary standard, being finally compared with a 
freshly prepared bulb of ethyl ether. The imperfection of polaris- 
ation of the scattered light was measured by Cornu’s method. 
Some of the liquids are feebly fluorescent, as is shown by variations 
in the results when coloured filters were used in the incident beam 
and in the scattered beam. The relation between depolarisation 
and chemical constitution is briefly discussed. Comparison of the 
intensity of scattered light with that calculated from the Einstein— 
Smoluchowski formula, with a correction factor for imperfect 
polarisation, shows a satisfactory agreement except for liquids of 
high refractive index. A. B. M. 
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Measurement of the Coefficients of the Absorption of Light 
by Fluorescent Substances. S. PrmenKovski and A. JABLONSKI 
(J. Phys. Radium, 1925, [vi], 6, 177—181).—The fall of intensity 
of the fluorescence formed by a beam of parallel monochromatic 
rays passing through the liquid is measured photographically. 
From this the coefficient of absorption of light can be calculated. 
The method is applicable both to visible and to ultra-violet light if 
it is monochromatic. Results obtained for fluorescein were found 
to be in good agreement with those obtained by other methods. 

E. E. W. 


Valency Theories and the Magnetic Properties of Complex 
Salts. L. A. Weto and A. Baupiscu (Nature, 1925, 116, 606— 
607).—An application of theories of electron-sharing (cf. Sidgwick, 
T., 1923, 123, 725) to salts which have been studied magnetically. 
In certain diamagnetic salts, iron and cobalt attain the configur- 
ation of the diamagnetic element krypton; in certain salts of 
ruthenium and rhodium, the metallic atom attains the configuration 
of xenon, whilst in their diamagnetic salts, iridium and quadri- 
valent platinum attain the configuration of radon. The nearly 
diamagnetic substances potassium permanganate and potassium 
dichromate yield the configuration of argon if each oxygen atom 
removes 2 electrons and each potassium atom receives 1 electron. 
A different treatment is accorded in the case of salts giving magneton 
numbers which are not zero, the existence of stable configurations 
other than those of the rare gases being assumed. Chromium, 
nickel, and copper are examined from this point of view. A.A. E. 


Repulsive Action of Mutually Equal and Mutually Differing 
Groups in Saturated Organic Compounds. J. BOESEKEN 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 371—385).—A 
large number of measurements of the increase in conductivity of 
boric acid caused by the addition of various polyhydroxy com- 
pounds and hydroxy-acids (due to the formation of double com- 
pounds when the hydroxyl groups are situated close together) are 
adduced as evidence of the repulsive action of various groups in 
organic compounds, and supported by measurements of the heats 
of combustion and dissociation constants of the corresponding 
acetone compounds. In pentacyclic compounds where such 
repulsive action is inoperative owing to the ring structure, only 
cis-diols cause an increase in conductivity as in cis-cyclopentane- 
1: 2-diol, mannitan, and the tartrimides, the action being inde- 
pendent of the nature of the remainder of the ring. In the «-glycols 
the mutual repulsion of the hydroxyl groups forces them closer 
together as their number increases, this being evidenced by the 
increasing effect on the conductivity of boric acid on passing from 
ethylene glycol (most unfavourable position) to glycerol, erythritol, 
mannitol, dulcitol, and sorbitol, whilst in mannitan the position of 
the two hydroxyl groups on the same side of the five-membered 
ring has a larger effect than the six hydroxyl groups in mannitol. 
This mutual repulsion causes polyhydroxy compounds (e.g., sugars) 
to assume configurations very different from the conventional space 
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formule, as is evidenced by the fact that mannitol combines easily 
with 3 mols. of acetone, the hydroxyl groups in the middle of the 
chain being favourably placed. Evidence for the mutual repulsion 
of hydroxyl groups is found in the fact that ethyl and benzylamine 
mesotartrates only yield cis-ethyl- or benzyl-tartrimide when heated 
below 115°, whilst at 165° the trans form is produced. The corre- 
sponding cis-methyltartrimide cannot be obtained, since at the 
necessary temperature (140—145°), the trans form is exclusively 
produced. Heats of combustion (the figures given being new 
determinations) for fumaric and maleic acids, mesaconic and citra- 
conic acids, d- and i-ethyltartrimide (671-1 and 672-7, respectively), 
d- and i-benzyltartrimide (1237-8 and 1240-7, respectively), cis- 
and trans-hydrindene-1 : 2-diols (1098-5 and 1096-7, respectively), 
and cis- and trans-1: 2:3: 4-tetrahydronaphthalene-1 : 2-diols 
(1251-0 and 1249-4 cal./mol. at constant pressure, respectively) 
show that the cis form has always the larger value, indicating the 
lesser stability of this form. The repulsion of two methyl groups 
is indicated by the higher heat of combustion of 7- (cis) s-dimethy]- 
succinic anhydride (681-0) than of the trans form (679-2 cal./mol.). 
In the tartaric acids and their esters, the repulsion of the carboxyl 
and carbethoxy groups causes the hydroxyl groups to approach 
more closely together in the active and racemic forms than in the 
meso form, as is evidenced by the greater increase produced in the 
conductivity of boric acid in the former cases. The mutual repul- 
sion of phenyl groups is demonstrated by the greater dissociation 
constant for the acetone compound of racemic hydrobenzoin 
(K,,=8-55) than for the meso form (K,;=0-44), in agreement with 
the boric acid conductivity measurements and by the easy transition 
of isostilbine (cis) into the trans form. The ready transformation 
of allo- into ordinary cinnamic acids and the heats of combustion 
of a large number of substituted cinnamic and coumaric acids are 
cited as evidence of the mutual repulsion of the phenyl and carboxyl 
groups. The action of dilute acids on the oxide of 1-phenylcyclo- 
hexane-1 : 2-diol yields primarily the trans form of the diol, but this 
immediately reverts to the cis form, in opposition to steric efiects, 
due to the repulsion of the phenyl and the 2-hydroxyl group, a 
result confirmed by the greater heat of combustion of the trans 
(8136 cal./mol.) than of the cis form (8132 cal./mol.). Boric acid 
conductivity measurements on the tartramides show that the 
carbamide group and the hydroxyl group repel each other with 
greater force than they do like groups. Thus the mean positions 
of molecules are greatly dependent on all the groups present and 
on their interaction one with another; rotatory power cannot 
be a simple function of the groups present, and the principle of 
optical superposition cannot be strictly valid (cf. Patterson and 
Patterson, A., 1915, ii, 78). J. W. B. 


Spectrochemistry in the Ultra-red. IX. Origin of the 
Absorption Bands Incorrectly Attributed to the Groups 
and -CH,-. G. B. Bontno (Gazzetta, 1925, 55, 576— 
582).—It has been shown (Bonino, A., 1923, ii, 711; this vol., ii, 
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838) that (a) even compounds not containing carbon exhibit an 
absorption band at 3-4 yu, (b) in its variation from compound to 
compound, the maximum absorption coefficient of this band 
quantitatively follows the variation in the number of hydrogen 
atoms and is independent of the number of carbon atoms present. 
On the basis of the Julius hypothesis, that the absorption band in 
question is due to the oscillation of the -CH, or ~-CH,- groups 
about the positions of equilibrium to which they are constrained 
by the valency-bonds which connect them to the rest of the mole- 
cule, although the effect of the small difference in the masses of -CH, 
and —CH,- on the position of the absorption maximum would be 
inappreciable, the value of K in the formula, y=(K/m)!/2x (Kratzer, 
A., 1921, ii, 142) would be twice as great for -CH,- as for —CHg. 
Again, if the hydrogen atoms of ethane are substituted by halogen 
atoms, the above formula shows that Amax (A at the absorption 
maximum) would increase with the number of substituted halogen 
atoms; but experiment shows that all such halogen derivatives 
have Amax. 3°44 (approx.). If the Julius hypothesis is accepted, it 
must be assumed that the valency-attraction between the carbons 
in pentachloroethane is seven times that between the carbons in 
ethane, a conclusion contrary to all known facts. The hypothesis 
also fails when confronted by the facts that completely halogenated 
compounds give no band at 3-4 uw and that the position of the 
corresponding band for the compound CX,°CX, is the same as that 
of the corresponding band for the compounds CX,:CX,. It there- 
fore appears that the absorption band at 3-4 u in the spectra of 
compounds containing hydrogen linked to carbon is due to the 
vibration of hydrogen atoms about the positions of equilibrium 
to which their valency bonds constrain them (cf. Ellis, A., 1924, ii, 
218, 219). W. E. E. 


X-Ray Methods of Supplementing and Correcting Crystal- 
lographic Data. K. Yarpuey (Phil. Mag., 1925, [vi], 50, 864— 
878).—The limitations of the usual goniometric and X-ray methods 
of determining the dimensions and symmetry of the unit cell of a 
crystal are discussed, and it is shown how one method may supple- 
ment the other. X-Ray measurements are recorded of potassium 
hydrogen chloromaleate, ammonium chlorofumarate, and ammon- 
ium hydrogen fumarate, and are used to correct existing crystallo- 
graphic data. A. B. M. 


Reflection of X-Rays by Alkali Halide Crystals. (Miss) 
A. H. Armstrone, W. Duane, and R. J. Havieuurst (Proc. Nat. 
Acad. ‘Sci., 1925, 11, 218—221).—It is shown that crystals of 
cesium iodide and of potassium iodide are wont to exhibit abnormal 
peaks in their X-ray spectra, and that these peaks are probably 
due to rays reflected by small displaced crystals in the _—s 


Reflection of X-Rays in Potassium Bromide Crystals. 
H. Kutenxamprr (Physikal. Z., 1925, 26, 657—658).—Early 
experiments by Duane and his colleagues seemed to show that 
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alkali halide crystals reflect the lines of the K-series of the halogen 
atoms. This has not been confirmed by later work. The author 
has examined, both by the revolving crystal method and by the 
Seemann method, potassium bromide crystals which, on account 
of their small size, were not likely to contain structural irregularities, 
and has found no selective reflection of noticeable intensity indic- 
ated on a photographic plate. M.S. B. 


Compton Effect with Hard X-Rays. D. L. WrssTER and 
P. A. Ross (Proc. Nat. Acad. Sci., 1925, 14, 224—226).—A short 
preliminary note indicating the scope of the research and citing 
the evidence obtained with rays scattered by glass and by graphite 
which is in good quantitative agreement with the predictions of 
Compton’s theory. R. W. L. 


Wave-lengths of Scattered X-Rays. S. K. ALiison and 
W. Duane (Physical Rev., 1925, [ii], 26, 300—309).—The scattering 
of molybdenum Ka rays by aluminium and lithium has been 
examined, and isolated experiments have been performed using 
beryllium, carbon, sodium, sodium chloride, magnesium, and 
sulphur as scatterers. The shift of the maximum intensity of the 
modified band is in agreement with Compton’s quantum theory of 
scattering. For lithium, the width of the modified band is greater 
than that permitted by Compton’s equation. Experiments in which 
tungsten primary rays were employed were less trustworthy, but 
the radiation was shifted as expected. Ross’ observation, that the 
relative intensity of the shifted peak is greater for a given element 


than in the scattering of molybdenum rays, was confirmed. ai 
A. A. E. 


Directed Quanta of Scattered X-Rays. A. H. Compton 
and A. W. Simon (Physical Rev., 1925, [ii], 26, 289—299).—As a 
result of measurements of the direction of X-ray scattering on 
stereoscopic cloud expansion photographs, it is held proved that 
a large proportion of the scattered X-rays proceed in directed 
quanta of radiant energy. ‘The conclusion supports the view that 
energy and momentum are conserved during the interaction between 
radiation and individual electrons, but appears irreconcilable with 
the view of the statistical production of recoil and photoelectrons 
proposed by Bohr, Kramers, and Slater. A.A. E. 


Non-existence of the Clark—-Duane Secondary Spectra from 
Faultless Crystals. A. P. Wreser (Z. Physik, 1925, 33, 767— 
776).—Photographs were taken of X-rays reflected from faultless 
crystals of potassium bromide, rubidium alum, and copper sulphate, 
using the Seemann knife-edge method; the intensities of the lines 
were measured by means of a Moll photometer. No secondary 
lines appeared. K. B. L. 


Asymmetric Emission of Electrons Produced by X-Rays. 
II. W. Serrz (Physikal. Z., 1925, 26, 610—615; cf. this vol., 
ii, 168).—Previous work has been extended to determine whether 
the asymmetrical emission of electrons from a metal film placed in 
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a beam of X-rays is confined to electrons from the outer levels, or 
extends to those from the X-ray levels. With a copper film asym- 
metrical emission of electrons from the K- and L-levels occurs, the 
asymmetry being the greater in the case of the L-electrons. The 
asymmetry of emission is less with silver than with copper. With 
lead the asymmetry is slight, although the ratio of the electron- 
emission from the surface from which the X-rays emerge to that 
from the incident surface increases in the region of high electron 
velocities. F. G. T. 


X-Ray Investigation of Black (‘‘ Metallic ’’) Phosphorus. 
G. Linck and H. June (Z. anorg. Chem., 1925, 147, 288—292).— 
The density of “ metallic’? phosphorus is d? 2-699. The X-ray 
diagram yields the lattice constants a=5-96 A., «=60-47°, corre- 
sponding with eight atoms per unit rhombohedral cell. The A- 
parameter is approximately 0-17. A. G. 


Crystal Structure of Manganese. A. WesTGREN and G. 
PuracMén (Z. Physik, 1925, 33, 777—788)—X-Ray photograms 
show that «-manganese which is stable at the ordinary temperature 
is cubical; at higher temperatures, it changes into a 8-form, likewise 
cubical but slightly denser. Electrolytic manganese is tetragonal, 
but has the same density as «. Carbon dissolves in manganese in 
the same way as in iron, not by replacing atoms of the metal, but by 
lying between them. E. B. L. 


Structure of Aragonite. S. I. TomKerterr (Min. Mag., 1925, 
20, 408—434).—Based on the X-ray measurements of W. L. Bragg 
(A., 1924, ii, 109), a new structure (leptonic) model is proposed for 
aragonite, although this does not explain the intensities of the 
X-ray spectra. The new model, which belongs to the space-group 
C,,1, explains the ready transformation of aragonite into calcite 
and also the shapes of the etch-figures developed by the action of 
acid on the different crystal-faces. L. J. S. 


‘*Somatoid ’’ Forms. V. Kontscuirrer and C. Eco (Helv. 
Chim. Acta, 1925, 8, 457—469).—The occurrence is discussed of 
minute particles of definite shape and structure which are deposited 
from mixed solutions and do not consist of a pure crystalline form. 
These “‘somatoid ” forms depend for their characteristic shapes 
on the presence of impurities which influence crystal habit, twinning, 
and rate of crystallisation, and are regarded as definite physico- 
chemical units of individual character. The phenomenon is dis- 
cussed with reference to the deposition of calcium carbonate from 
solutions of the hydrogen carbonate in a current of air and in 
presence of a variety of added impurities such as salts of the alkali 
metals, magnesium, strontium, and the heavy metals, and colloidal 
substances such as dyes. The first influence of the salts is to retard 
crystallisation and to favour the less stable forms—the faces of 
higher indices, the less stable crystal system, and finally a hydrated 
calcium carbonate. The dyes cause first a modification of crystal 
habit and then the deposition of definite shapes characteristic of the 
individual dye used, these effects being attributed to interference 
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with crystallisation by adsorption on to the surface of the growing 
crystal. The ‘“‘ somatoid ” forms are also obtained in the presence 
of cobalt and nickel salts which yield colloids in solution, and the 
particles may be either modified crystal growths or complex aggre- 
gates consisting partly of colloidal material and not essentially 
crystalline in origin. The influences which contribute to their 
formation, such as lattice forces, retardation of diffusion by colloidal 
material, and the forces in the surface layer, are 


Alterations of the Habit and of the Modification of Calcium 
Carbonate by Substances in Solution. V. KouiscHirrer 
and C. Eae (Helv. Chim. Acta, 1925, 8, 470—490; cf. preceding 
abstract).—Calcium carbonate is deposited from a calcium hydrogen 
carbonate solution below 30° in the form of primary calcite rhombo- 
hedra, but above 30° aragonite is obtained. With increasing con- 
centrations of other salts present, such as sodium or potassium 
chloride, negative rhombohedra are deposited which are more and 
more acute, crystallisation being slower and the number of crystals 
fewer. Still higher concentrations of various salts cause the 
hydrate CaCO,,6H,O to separate. The surface forces and energy 
relations involved in the production of these different crystals are 
discussed in detail. G. M. B. 


Crystalline Structure of Perowskite. G. R. Lrvi and G. 
Natta (Atti R. Accad. Lincei, 1925, [vi], 2, 39—46).—X-Ray 
examination by the Debye-Scherrer method indicates for perowskite 
a face-centred cubic lattice. In the conditions employed, however, 
this method gives less exact data than the optical and other physical 
data employed in determining the true symmetry of crystals. 
Laue’s method confirms the view that the structure of perowskite 
is virtually that of a face-centred cube, the elementary cell having 
the side 7-68 A. and containing 8 mols. of CaTiO,. The crystal- 
lographic and optical results indicate that the pseudo-cube of perow- 
skite is composed of the two rhombic forms (001) and (110), and of 
the Laue diagrams corresponding with the three pairs of faces of the 
pseudo-cube two are similar and the third is different. The fact that 
the symmetry of the photograms is apparently of higher order than 
that of rhombic crystals is possibly the result of “'S of 
differently oriented lamellz. 


. _ Structure of Kaolin. Theory of the Structure of Silicates. 

M. Dominrg1Eewicz (Rocz. Chem., 1925, 5, 252—290).—The space 
configuration of quartz is, on the basis of its crystal form, of its 
property of rotating the plane of polarised light, and of the tend- 
ency of oxy-silicon compounds, e.g., silicoformaldehyde, to form 
rings containing six silicon atoms, assumed to consist of spirally 
disposed rings each containing alternately six silicon and six oxygen 
atoms. On this assumption, the structural formule of various 
silicic acid derivatives are deduced. The difference between ortho- 
and meta-silicates depends only on different quantitative relation- 
ships between the metal and silicic acid, with the probability that 
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for salts of bivalent metals two silicic acid nuclei are joined by the 
metal. For the aluminosilicates only this type of formula can be 
considered, and the structure of semi-hydrated kaolin, H,,Al,,Sig4Ogg, 
containing four silicic acid nuclei joined by -O-Al-O- groups is given. 
From this follows directly, by hydration, the structure of kaolin. 
This hydration is an ionic reaction, taking place at the eight 
-Si -O-Al- groups of the two inner saturated rings, and at the four 
free :Si:O groups in the two outer unsaturated rings. At these 
eight inner hydration points various other addition processes may 
occur, giving rise to other minerals connected genetically with 
kaolin, such as margarite, prismatine, nephelite, etc. k. T. 


Crystallographic Investigation of Diopside from Saulera 
(Val d’Ala). M. Luctano (Mem. Accad. Lincei, 1924, [v], 14, 
886—898).—Measurements of crystals of diopside from Saulera 
give: a@:b6:c =1-0931 : 1 : 0-5892, B=105° 47-5’, d 3-289. Contrary 
to Striiver’s statement, these crystals differ distinctly from those of 
Testa Ciarva. 


Crystal Structure of Silver Phosphate and Silver Arsenate. 
R. W. G. Wyoxorr (Amer. J. Sci., 1925, [v], 10, 107—118).—Crystals 
of silver phosphate and arsenate have been studied by the Laue 
and the powder methods of X-ray analysis. Two molecules are 
contained in the unit cube. The atomic arrangement is a new one, 
and the corresponding space-group is probably Te—4. The position 
of the oxygen atoms could not be established in either crystal. 
The length of the edge of the unit cube is 6-00 A. for silver phosphate 
and 6-12 A. for the arsenate. S. B. 


Crystal Structures of the Sulphides of Mercury. H. E. 
Buckiry and W. 8S. Vernon (Min. Mag., 1925, 20, 382—392).— 
X-Ray examination of precipitated black mercuric sulphide (corre- 
sponding with metacinnabarite) shows the structure to be of the 
zinc-blende type with the edge of the unit cell a—5-854 A. Cinna- 
bar examined by the powder method gives spacings corresponding 
with a hexagonal space-lattice (D,*) with three molecules per unit cell 
of dimensions a=4-160, c=9-540 A. The mercury atoms are 
arranged on a simple rhombohedral lattice, whilst the sulphur atoms 
form spirals (of radius 0-87 A.) running parallel to the vertical axis, 
corresponding with the optical activity of cinnabar. L. J. $8. 


Crystallographic Data for Some Organic Compounds. 
G. GrEENWwooD (Min. Mag., 1925, 20, 393—405).—Details are 
given for the following menthy] and glyoxaline derivatives : menthyl 
bromomethylenephenylhydrazonecarboxylate, menthyl bromo- 
methylene-p-tolylhydrazonecarboxylate, 4 : 5-dibromo-1-methy]l- 
glyoxaline hydrochloride (monoclinic), glyoxaline-4(5)-sulphonic 
acid (tetragonal), 2-methylglyoxaline-4(5)-sulphonic acid (mono- 
clinic), 4(5)-bromoglyoxaline-5(4)-sulphonic acid (monoclinic), 
4(5)-bromo-2-methylglyoxaline-5(4)-sulphonic acid (orthorhombic), 
5-bromo-1-methylglyoxaline-4-sulphonic acid (monoclinic), and 
also for triphenylphosphine oxide, p-tolueneazobenzylformald- 
oxime (this vol., i, 1193), a fission product of lupulon, and 
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5-carboline. The range in symmetry of the glyoxaline compounds 
is noted. L. J. S. 


Significance of the Magnetism of the Rare Earths. F. 
Hunn (Z. Physik, 1925, 33, 855—859).—From a consideration of 
the distribution of the electrons the magneton numbers are calcul- 
ated for the elements with atomic numbers 54 to 68, and are in good 
agreement with the numbers calculated from experiments on the 
magnetic properties of the elements. E. B. 


Magnetic Researches. XXVII. Magnetic Properties of 
some Paramagnetic Chlorides at Low Temperatures. H. R. 
WottseR (Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 536— 
543).—The dependence of the magnetic susceptibilities of anhydrous 
chromium, cobalt, and nickel chlorides on field strength and 
temperature has been studied, the magnetisation being determined 
from the attraction exerted on a small quantity of the substance in 
a non-homogeneous magnetic field. Down to the temperature of 
liquid nitrogen, the susceptibility is independent of field strength, 
but at the temperature of liquid hydrogen the susceptibility of 
chromium chloride decreases, whilst that of cobalt and nickel 
chlorides increases with the field. For a given field strength, the 
susceptibility of chromium chloride increases with falling tem- 
perature and of cobalt chloride decreases slightly; that of nickel 
chloride is independent of temperature except for weak fields, 
where it decreases slightly. Down to 64° Abs. all obey Weiss’ law, 
x(7’—0)=C, where x is the susceptibility, 7’ the absolute tem- 
perature, C a constant, and 6 has the values 32-5°, 20°, and 67° for 
the chlorides of chromium, cobalt, and nickel, respectively. 


S. B. 


Further Experiments with Liquid Helium. Magnetic 
Researches. XXVIII. Magnetisation of Anhydrous Chrom- 
ium, Cobalt, and Nickel Chlorides at Very Low Temperatures. 
H. R. Wortser and H. K. Onnes (Proc. K. Akad. Wetensch. 
Amsterdam, 1925, 28, 544—549; cf. preceding abstract).—The 
magnetisation curves of the three chlorides have been determined 
at the temperatures of liquid hydrogen and liquid helium, i.e., 
below the Curie temperature. None of the chlorides shows hysteresis 
or residual magnetism. Chromium chloride is ferromagnetic to this 
extent, that its susceptibility decreases with increasing field strength. 
The magnetisation curves for nickel and cobalt chlorides are at first 
convex to the axis of magnetic field, becoming linear for higher 
fields. At very low temperatures the connexion between mag- 
netisation and field strength for all the chlorides appears to be 
independent of temperature. M. S. B. 


Orientations of Crystals in Electrodeposited Metals. 
R. M. Bozortu (Physical Rev., 1925, [ii], 26, 390—400).—When 
examined by the Debye-Scherrer X-ray method, electrodeposited 
films of copper, zinc, and cadmium are found to have the crystals 
oriented at random, whilst those of iron, nickel, and cobalt have 
special orientations. In the case of iron, the (111) planes tend to 
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lie parallel to the surface, as do also the (100) or (211) planes of 
nickel. Cobalt is less markedly, and silver only slightly, oriented. 
The production of orientation is ascribed to the tension present in 
the foils, presumably due to hydrogen being deposited with the 
metal; the metallic atoms take up positions farther apart than 
normally, but as successive layers are added, the hydrogen diffuses 
from the innermost layers, leaving the metal in a state of —_ 

A. A. E. 


Very Thin, Transparent Metal Films. C. MULLER (Sitzungs- 
ber. Preuss. Akad. Wiss. Berlin, 1925, 464—470).—Extremely thin 
films of nickel, gold, platinum, silver, and iron have been obtained 
by a modification of the method of electro-deposition on a thicker 
base, followed by the solution of the latter. The exact details of the 
process are not given, but it is stated that the metal film is coated 
with a thin protective layer which is very soluble, so that in the 
freeing of the film from its support it is exposed to the solvent only 
in the last stages of the process. Greater homogeneity of the film 
is thus obtained. Films of gold and nickel of 0-01 » thickness, and 
of the other metals of 0-04 » thickness, were obtained. The strength 
and elasticity of the nickel films are considerable; a 0-04 » foil, 6 cm. 
in diameter, has an elasticity of 1 mm., and a thicker foil, 0-25 » in 
thickness, supported by a gauze, withstood the pressure of a 25 cm. 
mercury column. The thickness of the heavier foils was estimated 
from their weight and bulk density, and that of the thinner foils by 
the amount of current used in their deposition compared with that 
required for thicker foils of equal area. The thickness of the 
thinner foils corresponded with a layer of 30 atoms only. The 
transparency of the films was high, permitting the photographing 
through them of a finely ruled scale. Those of gold showed a 
maximum transparency near 5500 A. In reflected light, gold films 
of 0-04 » thickness appeared golden-yellow, those of 0°02 a deep 
rose. The surface of the thinnest films, under high magnification, 
appeared glassy and structureless, and their polarising effect was 
negligible. When heated in an oxidising atmosphere, a nickel 
foil, 0-03—0-04 » thick, increases greatly in transparency. The 
reconversion of this film to its original condition by heating in 
hydrogen shows this to be due to oxidation, and not to loss of 
nickel. The current-carrying capacity of the films, owing to their 
large radiating surfaces, is high. A nickel foil, 0-04, thick, will 
carry 0°3 amp. per cm. width without oxidising. Applications of 
these foils, based on their elasticity and conductivity, are —. 

TF. 


Plasticity of Single Crystals. W. P. Davey (J. Physical 
Chem., 1925, 29, 1211—1214).—A consideration of the positions of 
the planes of maximum atomic density (cf. A., 1923, ii, 768) indicates 
that plastic, ductile, and malleable metals have face-centred cubic 
structures, whilst relatively non-plastic metals have body-centred 
cubic structures. Iron is fairly plastic, but has the latter structure. 
Crystals of simple cubic structure have practically no plasticity. 
Single metal crystals which are ductile in the cold along certain 
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axes have a “hexagonal close-packed ” structure; primary slip 
occurs in the (001) planes when the axial ratio exceeds 1-735 (e.g., 
zinc), and in the (100) planes when it is less than this number. A 
single zinc crystal stretched beyond its elastic limit exhibits ‘‘ block- 
slip ” along the (100) planes to a much greater extent than along the 
(001) planes, in agreement with the above theory. 


Heat of Formation of Lead Carbonate. A. L. MarsHaty 
and B. Bruzs (J. Physical Chem., 1925, 29, 1184—1186).—The 
heats of the reactions (1) PbO+CO,=—PbCO, and (2) PbO+ 
PbCO,;=PbO,PbCO, have been determined. The method used 
consisted in dissolving lead oxide, lead carbonate (as cerussite), 
and PbO,PbCO, in dilute nitric acid, using a calorimeter similar to 
that described by U. Fischer (Z. anorg. Chem., 1912, 78, 57). From 
the heats of solution thus measured, the heats of reaction have been 
calculated. The values of AH given for (1) and (2) are —21,100 
and —340 cal., respectively. The values of AH calculated by the 
authors from the data given by Thomsen (“ Thermochemische 
Untersuchungen,” IIT, 333, 442) and by Berthelot (‘‘ Thermo- 
chemie,” II, 345) for the reaction PhO+CO,=PbCO, are —22,200 
cal. and —19,400 cal., respectively, the new value —21,100 cal. 
being approximately their mean. 


Method of Determining Molecular Weight. G. RastTe.ui 
(Gazzetta, 1925, 55, 552—554; cf. Barger, T., 1904, 85, 286; Rast, 
A., 1921, ii, 623).—T wo solutions, one of a standard substance and 
the other of an unknown, of equal concentration, each contained in a 
calibrated glass tube of 2 mm. uniform internal diameter, ending in a 
bulb, are allowed to evaporate into a bulb containing an absorbent 
medium. After some hours, the amounts, a (from the solution of 
the standard) and 8, of the solvent, which have left the two solutions, 
are read from the respective changes in the lengths of the columns of 
solution. Then M,—M,b/a, where M, and M, are the known and 
the unknown molecular weights, respectively. The method affords 
moderately accurate results. ’ W. E. E. 


Cryoscopic Measurements with Benzene. E. R. JONES 
and C. R. Bury (J. Chem. Soc., 1925, 127, 1947—1951; cf. Brown 
and Bury, this vol., ii, 32)—The use of benzene for cryoscopic 
measurements has been studied, using dry benzene in the presence of 
phosphoric oxide or alumina, and moist benzene in the presence of the 
salt hydrate pair Na,SO,,0—10H,O, and also saturated with 
water. In calculating the molecular weights, little error is intro- 
duced by neglecting the water content of the benzene, provided that 
it is kept constant during the experiments. Azobenzene, tripheny]- 
methane, picric acid, and trinitrotoluene show no definite evidence 
of solvation when dissolved in benzene, although they crystallise with 
1 mol. of benzene of crystallisation. W. 


Resistance of Platinum Films in Presence of Hydrogen. 
A. W. GauaGEr (J. Amer. Chem. Soc., 1925, 47, 2323—2325).—The 
electrical resistance of thin platinum films deposited on glass by 
thermal evaporation of the metal in a vacuum decreases with time, 
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the temperature coefficient of resistance being the reverse of that for 
the bulk metal. In two experiments out of three, the presence of 
hydrogen increased the resistance of the film. The deposition of the 
films is slow in starting at the ordinary temperature, but is rapid 
when once started; at liquid air temperatures, the deposition is 
rapid, but at high temperatures no film will form. ‘The results, 
which were not reproducible at will, indicate that such films consist 
of numerous small aggregates of metal. 


. eo Constants of Magnesium and Zinc Crystals. 
M. E. GRABER (Physical Rev., 1925, [ii], 26, 330—389).—By means 
of the crystelliptometer (polarimetric method) the optical constants 
of magnesium and zinc have been measured between 4160 and 
6500 A., and 4550 and 6500 A., respectively, values of the re- 
fractive index, index of absorption, and reflecting power for the 
horizontal and vertical positions of the crystal being a 

A. A. E. 


Characteristics of Tungsten and the Candle Power of a 
Black Body. OC. ZwikKker (Proc. K. Akad. Wetensch. Amsterdam, 
1925, 28, 499—502).—Measurements have been made between 
1200° and 3400° Abs. of the following properties of tungsten : 
spectral emissivity and brightness temperature (both for A=0-665), 
colour temperature, electrical resistance, total radiation, brightness, 
thermionic emission, rate of vaporisation, thermal conductivity, 
and (for the range 1800—2400° Abs.) of the Thomson effect. The 
electron emission is given by i=60-27%e%? amp./cm.?, where 
b=52230. The rate of evaporation was determined from the 
decrease in diameter of a glowing tungsten filament maintained at a 
constant temperature, and is expressed by the formula 

log m=11-92—4-84 x 10*/7'—0-368 log T—0-000167'. 

The colour temperature of tungsten at a temperature 7’ is defined 
as the temperature of a black body giving the same energy dis- 
tribution in the visible spectrum as the tungsten. The ratio of the 
candle power B, of the black body at 7’, to the candle power B, of 
tungsten at S is given by B,/B,=e /?30G/S-1/7), where T, and 
S are the colour and brightness temperatures, respectively, and 
C is a constant. Measurements of the candle power of a black 
body, in conjunction with determinations of the brightness of a 
tungsten filament, give 0-00146 watt per international candle as the 
lowest value of the mechanical equivalent of light. ee A 


ecific Heat of the Hydrogen Molecule. A. PREDVODITELEV 
(Z. Physik, 1925, 34, 178—183).—A formula is obtained by consider- 
ing the hydrogen molecule as a rotating dipole, without introducing 
quantum theory, and is in satisfactory agreement with experiment, 
particularly for low temperatures. A relationship is deduced 
between the energy of rotation and the b. p. E. B. L. 


Ratio of Specific Heats of Hydrogen. J. R. PaRTINGTON 
and A. B. Hows (Proc. Roy. Soc., 1925, A, 109, 286—291).—The 
ratio of the specific heats of hydrogen has been redetermined, and is 
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given as 1-4113-+-0-0002. The previous determinations of the 
specific heats of hydrogen are discussed. S. B. 


Heat Capacity of Solid Aliphatic Crystals. E. O. Satant 
(Proc. Nat. Acad. Sci., 1925, 11, 227—231).—On the basis of the 
assumptions inherent in the Debye and Einstein functions of a 
linear oscillator, and in the Lindemann m. p. formula, the author 
proceeds to develop an expression for the atomic heat for a com- 
pound C,H,O,N,, by a modification of the formal expression of the 
Neumann-Regnault-Kopp law. Values obtained in this way 
compare well with the known data and are given for formic acid, 
oxalic acid, methyl, ethyl, and n-butyl alcohols, glycerol, dextrose, 
acetone, and carbamide. R. W. L. 


Residual Affinity and Co-ordination. XXIV. Heats of 
Chelation of Dithiolated Metallic Halides. G. T. Moraan, 
S. R. Carter, and W. F. Harrison (J. Chem. Soc., 1925, 127, 1917— 
1925). —Dimethyldithioeth ylene zine chloride, C,H oS»,ZnCle, m. p. 
131°, is prepared by passing chlorine into a suspension of zinc dust 
in ether, followed by addition of the disulphide to the filtered solu- 
tion. It is unstable in the presence of moisture. Dimethyldithio- 
ethylene zinc iodide, m. p. 169°, is similarly prepared, using iodine 
in place of chlorine. Dimethyldithioethylene cadmium chloride and 
bromide are prepared by the action of the disulphide on dry alcoholic 
solutions of the halide; neither melts below 285°. Dimethyl- 
dithioethylene cuprous iodide is prepared by saturating an aqueous 
solution of copper sulphate with sulphur dioxide, and then adding 
the organic sulphide and potassium iodide. It is unchanged by 
cold water and has m. p. 156° (decomp.). The heats of reaction of 
dimethyldithioethylene with naar halides are determined as 
follows: cupric chloride 14-85 cal., cuprous iodide 5-88 cal., zinc 
chloride, bromide, and iodide, 13-21, 15-35, 14-23 cal., respectively ; 
cadmium chloride, bromide, and jodide, 12°16; 11- 27, 9-96 cal., 
respectively ; mercuric chloride, bromide, and iodide, 13: 23, 11° 33, 
and 4-83 cal., respectively; stannic chloride, bromide, and iodide, 
28-06, 19-40, and 16-58 cal.; 12-0 cal. for the combination of 3 mols. 
of dimethyldithioethylene with 2 mols. of bismuth iodide to form 
the scarlet complex 3SMe-C,H,°SMe,2Bil,. W. H.-R. 


Heats of Formation of Quinonechloroimines and Quinone- 
dichlorodi-imines. (Muez.) S. BuaszKovsKa (Bull. Inter. Acad. 
Polonaise, 1924, A, 9—10, 409—428).—In an extension of previous 
work by Swientoslawski (A., 1909, ii, 862) the thermal values of the 
processes whereby the hydrochlorides of aromatic diamines and 
aminophenols react in aqueous solution with chlorine water or 
bleaching powder to precipitate quinonechloroimines have been 
ra The following results have been obtained :—benzidine : 

+6HCI1-+58-40 Cal., 
dianisidine : 


+3/2CaCl,-+3H, 0+89-72 Cal. ; p-aminophenol : 
C,H,’ ‘NH,,HCl + 2Cl, = + + 39-92 Cal. ; 
p- amino-p "hydroxydipheny] : “OH: 
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0:C,,.H,-NCI+4HCl +30-99 Cal. The formation of small 
quantities of decomposition products renders the thermal data 
obtained for picramic acid untrustworthy. It is not possible to 
determine the heats of formation of the corresponding bromine 
derivatives, the main reaction being always accompanied by a 
bromination of the nucleus. 

From the present data. and those of Swientoslawski (loc. cit.) on 
p-phenylene- and p-naphthylene-diamines a mean value of 21-92 Cal. 
is obtained for the difference between the heats of reaction using 
bleaching powder and chlorine water. Replacement of the benzene 
nucleus by diphenyl causes a mean decrease of 9-47 Cal. in the heat 
of reaction. Comparison of the thermal data for benzidine and 
dianisidine shows that the introduction of electropositive methoxy 
groups into the nucleus results in an increased thermal effect. 
3 : 3'-Dimethoxydiphenoquinone-4 : 4'-dichlorodi-imine is formed as a 
reddish-brown, amorphous, unstable precipitate on treating solutions 
of dianisidine dihydrochloride with bleaching-powder solution. 
4 : 6-Dinitro-o-benzoquinone-2-chloroimine is formed as a yellow pre- 
cipitate on treating a solution of picramic acid in presence of hydro- 
chloric acid with chlorine water in the cold. The substance, which 
has not yet been obtained pure, is very soluble in acetone, acetic 
acid, and alcohol. 


Elasticity Modulus, Temperature, and M. P. W. WIDDER 
(Physikal. Z., 1925, 26, 618—622).—Examination of data for 
numerous metals shows that the elasticity modulus is a linear 
function of the temperature, L,—£,,[1—e,,(t—t))]. If it be as- 
sumed that the elastic modulus vanishes at the m. p., the tem- 
perature coefficient of the modulus at f) is given by ¢,, =1/(tn—tg), 
where ¢t,, is the m. p. It is also shown that, for many metals, the 
ratio of the temperature coefficient of the elasticity modulus to the 
coefficient of linear expansion at the same temperature is approxim- 
ately constant. The value of this constant is about 60. The 
divergences from this approximate relation are most marked with 
lead, cadmium, tin, manganese, and antimony. 


Halides of the Fourth Group as Homopolar Compounds 
on the Basis of an Additive Relationshipin M.P. A. Hantzscu 
and H. Carisoun (Ber., 1925, 58, [B], 1741—1746; cf. Hantzsch, 
this vol., ii, 359; Paneth and Rabinovitsch, this vol., ii, 760).— 
The m. p. of the halides of the fourth group can be calculated from 
the m. p. of the n-valent element (M) and that of the halogen (X) 
according to the following empirical formula: m. p. of halide= 
(m. p. of M+nxm. p. of X)/(n+1). It appears therefore that 
the atoms can be little changed by the union to form molecules ; 
this hypothesis directly contradicts the deformation theory of 
Fajans and Joos (A., 1924, ii, 750). The applicability of the rule 
to the halides of titanium, germanium, and silicon cannot be directly 
shown, since these elements are associated in the “ free’”’ state as 
indicated by their high m. p. Since, however, the m. p. of the 
chlorides, bromides, and iodides of silicon, titanium, germanium, 
and tin lie approximately on a straight line when the m. p. of the 
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halides of one of these elements as abscisse are plotted against the 
m. p. of the halides of ancther of the elements just named as ordi- 
nates, the m. p. of the halides may be regarded as normal and, by 
application of the rule, the m. p. of “ unassociated ” titanium, 
germanium, or tin may be calculated. The possibility of ‘‘ chemical 
association ”’ of the halides is regarded as excluded if the relation- 
ship, Abs. m. p./Abs. b. p.=0-62, is fulfilled. a Ww. 


Rare-gas Nature of Pseudo- and Non-electrolytes as 
Basis for the Calculation of theirM. P.andB.P. H.Cartsoun 
(Ber., 1925, 58, [B], 1747—1752; cf. Paneth and Rabinovitsch, 
this vol., ii, 760).—I£ association is taken into account, it is shown 
that the m. p. and b. p. of pseudo- and non-electrolytes are exactly 
directly proportional to the m. p. and b. p. of the rare gases corre- 
sponding with them. The halides of the elements of the fourth 
group, the hydrides of the metalloids, and organic halides are non- 
electrolytes constituted similarly to the rare gases. Association 
is little or non-evident in the solid inorganic compounds or molten 
organic derivatives. 


Thermochemical Researches on Diazo Compounds. W. 
SWIENTOSLAWSEI (Rocz. Chem., 1925, 5, 214—231).—The methods 
employed by the author (cf. A., 1920, i, 336) for the thermochemical 
investigation of diazo compounds are described and illustrated by 
the cases of aniline and p-bromoaniline. From these, and from 
previously published results (loc. cit.), the following conclusions are 
reached. Substitution in the benzene ring of electronegative 
groups has not a constant effect on the heats of various reactions 
of substituted anilines. Thus, where gam, ae, Qn, aNd qs are 
respectively the heats of formation of amine hydrochloride, of 
diazonium chloride, and of n- and iso-diazohydrate sodium salts, 
i, and iz, the heats of isomerisation of the diazonium into the n- and 
iso-diazohydrate forms, and A and B the heats of diazotisation of 
amine and of coupling of n-diazohydrate with solid 8-naphthol, the 
effect of electronegative substituents is to diminish gam, gaz, and A, 
and to enhance gs, gn, and B, whilst i, and 1, remain unchanged. 
These differences may be considerable, gam varying from 7-60 to 
1-81 cal., A from 19-97 to 12:47 cal., g, from 3-77 to 5-65 cal., and 
gis from 8-80 to 11-00 cal. B increases inversely with A, so that 
A+B+i,=50 cal. is constant, and independent of substitution, 
the derivatives of o- and p-aminobenzoic and of sulphanilic acids 
deviating, however, from this rule. The mean values of i, and iis 
are +0-5 and —2-3 cal., and in all cases g,< qs, the difference being 
from 5 to 6 cal. Contrary to Hantzsch’s statement, i;,—i, gives a 
negative mean value of about 3 cal., although in the case of the 
isomerisation of salts heat is evolved, since gn<4qjs, so that (qis+ 
tis)—(Gn-+tn)=+3 cal., the salt of p-sulphodiazobenzene being, 
however, an exception to this rule. R. T. 


Thermochemical Researches on the Diazo Derivatives of 
Aminophenols. W. and Z. BraszKov- 
SKA (Rocz. Chem., 1925, 5, 233—251; cf. preceding abstract).— 
Certain reactions of picramic acid and of p-amino-p’-hydroxydi- 
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phenyl are examined thermochemically. The heats of formation 
of the hydrochlorides are, respectively, 0-746 and 6-0 cal., of form- 
ation of sodium salts 10-20 and 6-41 cal., of diazotisation 25-56 and 
19-91 cal. The product of diazotisation of picramic acid is a 
quinonediazide which yields with sodium hydroxide a normal 
diazohydrate salt, 9-34 cal. being evolved. The heat of coupling 
of the quinonediazide with @-naphthol is about 41 cal. In the case 
of the aminohydroxydiphenyl, the heat of formation of the sodium 
salt of the diazohydrate is 24-13 cal., and of coupling with 6-naphthol 
about 27 cal. Picramic acid exhibits greater divergences from the 
properties of other amines than the aminohydroxydipheny]l. 
R 


Density and Atomic Weight of Helium. E. P. Baxter and 
H. W. StaRKWEATHER (Proc. Nat. Acad. Sci., 1925, 11, 231—234).— 
The technique developed by the authors for determining the density 
of oxygen has been applied to measure the density of helium. The 
average value for the density of helium is given as 0-17845 at 0° 
and 760 mm. at sea level lat. 45°. R. W. L. 


Vapour Pressure. I. Nitroanilines. J. F. T. BERLINER 
and O. E. May (J. Amer. Chem. Soc., 1925, 47, 2350—2356).—The 
vapour pressures of the isomeric nitroanilines have been determined 
by Nelson and Senseman’s method (A., 1922, i, 245) using a U-tube 
levelling type of isoteniscope. All three isomerides decompose to 
some extent before their b. p. at atmospheric pressure are reached, 
p-nitroaniline decomposing completely, whilst the o-compound is 
only slightly decomposed. Below the decomposition temperatures, 
the observed vapour pressures agree closely with those calculated 
from the latent-heat equation. Determinations of the vaporisation 
entropies at a concentration of 0-00507 per litre of vapour indicate 
that the molten nitroanilines are not normal liquids. R. B. 


Hypothesis of Molecular Association. Y. Rocarp (J. Phys. 
Radium, 1925, [vi], 6, 199—201).—Duclaux (ibid., 1924, [vi], 5, 
331) maintains that the equation of state can be deduced equally 
well by substituting the idea of molecular association for van der 
Waals’ conception of internal pressure, but it is now shown that this 
association theory leads to the expression »=«V 7'(1—0-31be°7¢7/V) 
for the viscosity of a gas, and that this is not in agreement with the 
result of experiment. On the other hand, postulation of the exist- 
ence of cohesive forces leads to an expression for the variation of the 
viscosity of a gas with temperature and pressure which is in excellent 
agreement with the facts (A., 1924, ii, 653). E. E. W. 


Statistical Basis of Volmer’s Equation of State for Adsorbed 
Substances, and the Concentration Formula. 8. C. Kar 
(Physikal. Z., 1925, 26, 615—618).—Theoretical. By a quantised 
statistical treatment based on the assumption that adsorbed mole- 
cules behave as a surface film, an equation of state of the same form 
as Volmer’s equation (cf. this vol., ii, 539) is obtained. The treat- 
ment leads to a concentration formula different from Volmer’s, but 
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identical with Langmuir’s (A., 1918, ii, 430), and to an interpretation 
of the constant in that formula. F. G. T. 


Cause of Surface Tension. E. H. Kennarp (Nature, 1925, 
116, 463—464). 


[Cause of Surface Tension.] N.K. Apam (Nature, 1925, 146, 
464—465). 


Surface Tension Crystal v. Saturated Solution. The 
Concentration Cell: Finely Divided Salt| nee 
Solution | Saturated Solution | Large Crystals. L. Soxp (Phil. 


Mag., 1925, [vi], 50, 675—680):—Equations are deduced relating - 


the surface tension between a crystal surface and the corresponding 
saturated solution with the 2.M.F. of the above cell, and further 
relating these quantities with the molecular heat of solution. 

A. B. M. 


Scattering of Light by Liquid Boundaries, and its Relation 
toSurface Tension. III. C.V. Ramanand L. A. Rampas (Proc. 
Roy. Soc., 1925, A, 109, 272—279).—The surface-scattering of 
light by water and twenty-eight other liquids have been compared. 
It is found, in general, that the intensity of the surface opalescence 
increases when the surface tension is diminished or the refractive 
index increased. The effect of greasing the surface of the water 
has also been studied. With amounts of oleic acid just sufficient 
to stop camphor movements, the surface opalescence is approx- 
imately doubled. With excess of oleic acid over this quantity, 
the increase in brightness is far greater—perhaps a thousandfold. 
The surface is, however, no longer continuous, but contains micro- 
globules of oil. These phenomena are correlated with recent work 
on surface films. 

Experiments with liquid carbon dioxide show that the opalescence 
increases rapidly near the critical temperature, as would be expected. 
The scattering phenomena at the interface between carbon disulphide 
and methyl alcohol near the critical solution temperature are similar. 


Behaviour of Crystals and Lenses of Fats on Surface of 
Water. I. Mechanism and Rate of Spreading. A. Cary and 
E. K. Ripeat (Proc. Roy. Soc., 1925, A, 109, 301—317).—An 
experimental study has been made of the “ surface spreading ” 
on water and dilute acid solutions of long-chain organic compounds 
terminating in a polar group, including acids, phenols, nitriles, etc. 
It has been found that unimolecular films spread from crystals as 
well as from liquid lenses, a definite equilibrium surface tension 
characteristic of each material being finally established. The 
rate of attainment of equilibrium is very much slower for the 
films formed by crystals than that for liquid films, and this observ- 
ation has been utilised in examining the mechanism of the spreading. 
Equilibrium for the liquid films is reached too rapidly for dynamical 
experiments. A crystal of myristic acid, or other solid, was placed 
in contact with the surface, and the change in the surface tension 
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produced was measured by the ring method. It was found that the 
spreading could be separated into two stages, one during which the 
surface is covered with a unimolecular film under zero compression, 
the surface tension remaining constant meanwhile, and a stage 
during which packing of this expanded film occurs until equilibrium 
between surface solution and recondensation is attained. During 
this stage, the surface tension is altered, the changes obeying a 
unimolecular equation. The results indicate that for long-chain 
substances there is a limit at the ordinary temperature to the 
expansibility of a film, and that the molecules are unable to separate 
completely on the surface. 

Experiments have also been conducted on the rate of spreading 
of the films from liquids on a free water surface. The rate is found 
to depend on the size of the liquid drop, but invariably a compar- 
atively rapid extension for the first few cm. is succeeded by a slower 
but constant rate of spreading. The mean life of a molecule on the 
surface of a crystal in contact with water is calculated to be of the 
order of 1077 sec. 8S. B. 


Behaviour of Crystals and Lenses of Fats on Surface of 
Water. II. Effect of Temperature on the Equilibrium 
Pressure. A. Cary and E. K. Ripreat (Proc. Roy. Soc., 1925, 
A, 109, 318—330).—The surface tension of NV /100-hydrochloric acid 
has been measured when the surface is saturated with a film in 
equilibrium with organic compounds in bulk over a temperature 
range including the m. p. of the compounds. The results and 
conclusions are as follows. When working with highly insoluble 
solid compounds, there is a definite temperature below which no 
effect on the surface tension could be observed with the most pro- 
longed contact between crystal and surface. Between this tem- 
perature and the m. p. the surface tension falls linearly with rise of 
temperature. At the m. p., there is a sudden change in the slope 
of the surface tension-temperature curve, but the changes are still 
linear. With certain compounds (e.g., stearic acid and octadecyl 
acetate), the surface tension above the m. p. of the bulk material 
increases rapidly with rise of temperature over a definite range, but 
above this range the decrease is resumed. Other compounds do not 
exhibit this double break, the surface tension decreasing steadily 
above the m. p. These phenomena are explained on the hypothesis, 
put forward by other workers on other grounds, that all films can 
exist in two states of aggregation—‘‘ condensed ” and “ expanded.” 
The passage from a partly condensed to an expanded film is considered 
to take place at a definite temperature. If this temperature is 
below the m. p., then the surface tension-temperature curve will 
only show one break, at the m. p. If the transition temperature 
is above the m. p., the curve will as two breaks, one at the m. p., 


and the other at this transition temperature of the film. The 
phenomena are discussed from the point of view of the phase rule, 
the film being treated as a separate phase. By an application of the 
Clapeyron equation, the results of the experiments enable the latent 
heat of fusion of the compounds to be calculated. S. B. 
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Behaviour of Crystals and Lenses of Fats on Surface of 
Water. III. Effect of Polar Group on Equilibrium Pressure. 
A. Cary and E. K. Ripeat (Proc. Roy. Soc., 1925, A, 109, 331— 
338).—The measurements described in the preceding abstract have 
been extended to include long-chain compounds with more complex 
polar heads. The results suggest that the slope of the surface 
tension-temperature curve up to the m. p. is determined by the 
hydrocarbon chain, whilst the slope between the m. p. and the film 
“ transition ’’ temperature is dependent on the polar group. Similar 
measurements have been made on mixtures of two compounds. 
With mixtures of octa- and hexa-decyl acetates, it was found that 
the relative proportions of the two compounds did not influence the 
results. Up to the m. p., the effect on the surface tension is the 
same as that of the component capable of producing the greater 
effect when present alone. Above the m. p., complex but interesting 
phenomena are observed. The influence of impurities is also 
described. 8S. B. 


Measurement of Viscosity. J. Ductaux and J. Errera 
(J. Phys. Radium, 1925, [vi], 6, 202—204).—In order to avoid the 
errors introduced by the usual method of employing capillary 
viscosimeters for measuring the viscosity of liquids of low viscosity, 
an apparatus is devised which replaces the capillary by a cylinder 
of porous pot. It is shown experimentally that the rate of flow is 
proportional to the pressure, and that the results obtained by this 
method for ethyl ether, acetone, and other liquids of low viscosity 
are more accurate than those obtained with capillaries of 0-41 mm. 
and 0-26 mm. diameters. E. E. W. 


Determination of the Coefficient of Viscosity of Water. 
P. Leroux (Ann. Physique, 1925, [x], 4, 163—248).—The absolute 
viscosity of water has been measured at different temperatures by 
the rotating cylinder method, the water being contained between 
two concentric cylinders, of which the outer was rotated at known 
velocity and the resulting twisting moment on the inner cylinder 
measured. The following values are given for the absolute value of 
n: 0-01704 at 1-5°, 0-01648 at 2-5°, 0-01551 at 4-1°, 0-01419 at 7-5°, 
0-01276 at 10-9°, 0-01175 at 14°, 0-01121 at 16°, 0-01069 at 18°, 
0-01018 at 20°, 0-00949 at 23-2°, 0-00883 at 26-4°, 0-008198 at 30°, 
0-007500 at 34-3°, 0-006554 at 41-6°, and 0-006220 at 44-5°. No 
irregularity exists in the neighbourhood of 4°, and the values of 7 
are independent of the speed of rotation of the outer cylinder, 
showing that water has no rigidity. The different methods of 
determining viscosity are critically discussed, and the elaborate 
precautions used in the present work are described. W. H.-R. 


Relation between Viscosities of Liquids and their Molecular 
Weights. D. B. Mactzop (Trans. Faraday Soc., 1925, 21, 151— 
159).—See this vol., ii, 498. 


Physical Properties of Water. D. B. Mactzeop. (Trans. 
Faraday Soc., 1925, 24, 145—150).—See this vol., ii, 498. 
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Equal Viscosities. W. Herz (Z. anorg. Chem., 1925, 147, 293— 
294).—It is shown for about forty organic liquids that the ratio 
of the temperature at which the viscosity has the value 0-0040 C.G.S. 
unit, to the critical temperature, is approximately constant. The 
recorded ratios vary from 0-515 to 0-692 and the critical temperatures 
from 214° to 397°. A. G. 


Viscosities of Liquids at their B.P. D.B. Macreop (TJrans. 
Faraday Soc., 1925, 21, 160—167).—An attempt has been made to 
determine to what extent the b. p. of liquids may be regarded as 
corresponding temperatures. On the basis of previous determin- 
ations (this vol., ii, 492), the association factors of a number of 
liquids have been calculated and show a fairly close agreement with 
those given by Ramsay and Shields. Taking pentane as standard 
(b. p.=0-6578 7',), the viscosities of other liquids have been com- 
pared (1) at the same reduced temperature, and (2) at the b. p. 
both with and without reduction of the free space to the same value 
as that given by pentane, viz., 0-1690. It has thus been shown that 
the viscosity at the b. p. bears no relation to the molecular weight. 
These quantities are, however, found to be proportional when the 
comparison is made under conditions of equal free space. It follows 
that the condition of equal free space corresponds very closely with 
that given by equality of reduced temperature on the basis of van 
der Waals’ equation. M. S. B. 


Diffusion of Iodine in Pure and Mixed Solvents. J. Gr6u 
and I. Keip (Z. anorg. Chem., 1925, 147, 321—330; cf. this vol., ii, 
28).—The diffusion coefficient of iodine has been measured in benzene, 
chloroform, and carbon disulphide, in which the solutions are violet, 
and in ethyl alcohol and ether, in which the solutions are brown, 
owing, it is believed, to solvation. ‘The coefficients in the first 
group of solvents are nearly equal after correction for the viscosities 
of the solutions. In ether, the coefficient is smaller, as was to be 
expected; in alcohol, it is greater, indicating that hitherto unsus- 
pected factors are involved. The addition to carbon disulphide or 
chloroform of sufficient alcohol or ether (2 mols. per litre) to produce 
brown ‘iodine solutions diminishes the diffusion coefficient. A. G. 


Densities and Compressibilities of Organic Liquids and 
Solutions : Polymerisation of Water. T. W. RicHarps and 
H. M. CHADWELL (J. Amer. Chem. Soc., 1925, 47, 2283—2302).— 
The densities of aqueous solutions of ethyl alcohol, urethane, ethyl 
ether, and methyl] acetate, and of solutions of urethane in water, 
alcohol, ethyl ether, and benzene have been measured at 20°. The 
compressibilities of some of these solutions and solvents were also 
determined. The contractions observed in the formation of these 
solutions (excepting the first) are approximately proportional to 
the compressibilities of the solutes in the liquid state. Since 
urethane and water have comparable compressibilities, the large 
decrease in volume which occurs when urethane dissolves in water 
is attributed to depolymerisation of some of the water molecules. 
Equi-molar quantities of different substances ‘have the same 
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depolarising effect. At 20° water appears to contain about 28° of 
“ polyhydrol ” (cf. Sutherland, A., 1906, ii, 603). In aqueous alcohol 
solutions, the alcohol polymerides, which are probably less bulky 
than those of water, appear to dissociate. 8. K. T. . 


Vapour Pressure of Organic Solutions and Application of 
Dihring’s Rule to Calculation of Equilibrium Diagrams. 
EK. H. Lestre and A. R. Carr (Ind. Eng. Chem., 1925, 17, 810— 
817).—Diihring’s rule agrees with experimental data satisfactorily 
enough for technical application. This has been proved by Baker 
and Waite (Chem. Met. Eng., 1921, 25, 1137) for aqueous solutions of 
salts. The vapour pressures of n-hexane, n-heptane, and n-octane, 
and of binary mixtures of these three substances, have now been 
determined in an apparatus similar to that used by Baker and Waite 
(loc. cit.) between 92-3 and 760 mm. It is found that the rule holds 
good for these binary mixtures of organic liquids. It is evident that 
by applying the rule the complete vapour pressure curve for any 
liquid can be plotted from two observations only. This facilitates 
technical investigations. Various applications are 


Vapour Pressures of Hydrogen Chloride above Aqueous 
Solutions. I. S. Mrtsuxuri, T. RoxxKakv, and T. Wartase 
(Sci. Rep. Téhoku, 1925, 14, 251—258).—The partial pressure of 
hydrogen chloride in equilibrium with dilute hydrochloric acid 
solutions has been determined by passing air through a series of three 
saturators in a thermostat for several days and condensing the 
water vapour and hydrogen chloride in a bulb surrounded by ice. 
The conductivity of the condensate was measured and from these 
data the partial pressure of the gas over the original solution was 
calculated. The values obtained are much lower than those calcu- 
lated from the vapour pressures of concentrated solutions of hydro- 
chloric acid or from the Z.M.F. of the cell H,|HCl|AgCl|Ag, whereas 
Dunn and Rideal’s values (A., 1924, ii, 306) were much higher. 
The authors reject the results of Dunn and Rideal on the ground that 
the method used involves a violent surface distillation, and they 
consider that the published data for concentrated hydrochloric acid 
solutions are also too high. A. R. P. 


Equilibrium in the Liquid System Iron-Copper-Manganese 
with Varying Small Proportions of Carbon. F. OsTERMANN 
(Z. Metallk., 1925, 17, 278—282).—Pure copper and iron are miscible 
in all proportions in the liquid state, but in the presence of small 
quantities of carbon there is a more or less extensive range in which 
the metals are immiscible. On the addition of manganese, which 
alloys with both copper and iron in all proportions and has a great 
affinity for carbon, this range of immiscibility disappears. [Cf. B., 
1925, 852.] A. R. P. 

Law of Depression of Freezing Points in Metallic Alloys. 
K. Honpa and T. IsHiaaxt (Sci. Rep. Téhoku, 1925, 14, 219—233).— 


Measurements of the depression of the f. p. of many metals on the 
addition of a small amount of a second metal indicate that dilute 
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solutions obey the law of van ’t Hoff whether a solid solution is 
formed or not. The atomic depression of the solvent is independ- 
ent of the solute. ([Cf. B., 1925, 884.] A. R. P. 


Properties and Structure of Some Alloys of Aluminium 
and Chromium. F. T. Sisco and M. R. Wurrmore (Ind. Eng. 
Chem., 1925, 17, 956—958).—Aluminium may be readily alloyed 
with chromium (up to 5%); photomicrographs of the alloys show 
scattered crystals of great hardness which probably have the com- 
position AlCr,. [Cf. B., 1925, 852.] C. I. 


Mechanical Properties and Structure of Some Alloys with 
a Restricted Range of Mixed Crystals. Silver-rich Binary 
Solid Solutions containing Magnesium, Aluminium, Tin, 
Zinc, Cadmium, and Manganese. F. Sarrret and G. Sacus 
(Z. Metallk., 1925, 17, 155—161, 258—264, 294—298).—Pure 
silver which has been hardened by cold work begins to soften at 100° 
and is completely soft at 600°, having a hardness of 25 and a tensile 
strength of 12-8 kg. per sq. mm. and giving an elongation of 48% 
before breaking. By adding magnesium, aluminium, tin, zinc, 
cadmium, or manganese in such quantities that the whole is retained 
in solid solution, the hardness and ductility increase, the tensile 
strength remains nearly constant, whilst the malleability decreases 
considerably, the reduction being nearly proportional to the amount 
of the second element added. The limiting amounts of zine and 
aluminium retained in solid solution at the ordinary temperature 
are 20-4% and 5-7%, respectively, and the mixed crystal range in the 
silver-rich magnesium-silver alloys extends uninterruptedly to the 
compound MgAg. [Cf. B., 1925, 853.] A. R. P. 


Hardness of Ternary Alloys of Lead, Bismuth, and 
Cadmium. C. Dr Capua (Gazzetta, 1925, 55, 582—594)—A 
detailed study of the hardness-composition curves corresponding 
with certain sections of the f. p. diagram of this system shows that 
the ternary eutectic mixture possesses a minimum hardness, whereas 
the binary eutectic mixtures of the constituents (A., 1924, ii, 268, 
553) are always characterised by a maximum hardness. This result 
is also met. with in the ternary systems bismuth-tin-cadmium 
(where the minimum in question disappears on reheating) and lead— 
tin-bismuth (see following abstract). W. E. E. 


Hardness of Ternary Alloys of Lead, Bismuth, and Tin. 
C. D1 Capua (Gazzetta, 1925, 55, 594—604).— Alloys of lead, bismuth, 
and tin or cadmium (cf. preceding abstract) show anomalies in the 
hardness—composition diagrams in that the binary eutectic mixtures 
show maxima, whilst the ternary eutectics show minima. These 
anomalies are eliminated by reheating. The reheating, moreover, 
increases the concentrations of the saturated solid solutions of lead 
and bismuth in tin. W. E. E. 


Expansion of Glasses. Boric Anhydride. M. SAMSOEN 
(Compt. rend., 1925, 181, 354—356).—The linear coefficient of 
thermal expansion of boric oxide, determined by dilatometric 
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methods, is about 15x10 up to 240°, but then rapidly increases, 
again becoming constant at about 200 x 10, between 250° and 334°. 
An approximate determination gave an average value of 200 x 10* 
over the region 1100—250°. [Cf. B., 1925, 849.] A. CousEn. 


Partition of Silver between Lead and Zinc. W. A. Naisu 
(Trans. Faraday Soc., 1925, 24, 102—113).—See this vol., ii, 506. 


Solubility of Slightly Soluble Chlorides in Concentrated 
Chloride Solutions. J. and C. H. Stoan (J. Amer. 
Chem. Soc., 1925, 47, 2306—2317).—The solubility of silver chloride 
in concentrated aqueous solutions of sodium, lithium, and magnesium 
chlorides, and of lead chloride in solutions of the chlorides of 
hydrogen, bivalent mercury, alkali, and alkaline-earth metals has been 
determined at 25°. In both series, the electrode potential varies in 
accordance with the rule previously given (cf. A., 1922, ii, 34), 
irrespective of the formation of double salts. New compounds of 
the type X,PbCl, were isolated, where X=}LiCl, 4NaCl, KCl, 
SrCl,, BaCl,, HgCl,, CaCl,, and MgCl,, the last two compounds 
containing 6H,O. 8. K. T. 


Solubility Relations of Isomeric Organic Compounds. 
III. Mutual Solubility of the Three Dinitrobenzenes. D. H. 
AnDREwS (J. Physical Chem., 1925, 29, 1041—1047).—The mutual 
solubilities of the dinitrobenzenes, as indicated by f. p. observations, 
are recorded, and the results compared with those derived from 
calorimetric data. These solutions deviate but little, if at all, from 
the ideal, and this is taken to imply that the crystals of each isomeride 
which separate from ternary mixtures are pure, and that the mixing 
of the liquids is not attended by an appreciable change in volume 
or heat content. (For the method of experiment and the interpret- 
ation of the time-temperature curves, see this vol., ii, 852). 

The solubilities of the three isomerides in different solvents have 
been interpolated from the observations of various workers and are 
given for reference. These also deviate but little from the ideal 
curve, which can therefore be used as a criterion of accuracy for such 
determinations. 

The preparation of p-dinitrobenzene by diazotising p-nitroaniline 
in nitric acid solution and subsequent treatment with sodium nitrite 
and copper sulphate is outlined. Lb. &. F. 


Solubility Relations of Isomeric Organic Compounds. 
IV. Mutual Solubility of o-, m-, and p-Nitroanilines and of 
o-, m-, and p-Chloronitrobenzenes. G. T. Kouman (J. 
Physical Chem., 1925, 29, 1048—1056; cf. preceding abstract).— 
The mutual solubilities of the three nitroanilines and of the three 
chloronitrobenzenes are recorded. As with the previous systems, 
the isomerides form solutions which are practically ideal, although 
calorimetric data for the chloronitrobenzenes are not available. 
It is probable that many such ternary systems will be found to be 
—- the solubility diagram affording the basis for a method of 
analysis. 

The behaviour, on melting, of o-nitroaniline and of m-chloro- 
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nitrobenzene in binary mixture indicates the existence of an unstable 
form. A new method for the preparation of m-chloronitrobenzene 
from m-nitroaniline by diazotising in hydrochloric acid solution and 
subsequent treatment with cuprous chloride, giving 80—90% yield, 
is also described. L.S. T. 


Solubility Relations in Isomeric Organic Compounds. V. 
Construction of the Ideal Ternary Solubility Diagram, and 
its Use in Analysis. G. T. Konman and D. H. Anprews (J. 
Physical Chem., 1925, 29, 1317—1324).—A discussion of the con- 
struction and interpretation of solubility diagrams for ternary 
systems in which ideal or nearly ideal solutions (e.g., those consisting 
of o-, m-, and p-isomerides) are formed. The use of these diagrams 
in the analysis of such mixtures is described. S. K. T. 


Formation of Metallic Deposits by Molecular Radiation. 
I. Estermann (Z. Elektrochem., 1925, 31, 441—447).—When a 
narrow stream of vapour from a heated metal impinges on a cold 
surface in a high vacuum, condensation takes place only below a 
critical temperature (e.g., —50° to —110° for cadmium on glass) 
which varies with the density of the stream and the material of the 
surface. From the critical temperatures, the dimensions of the 
apparatus, and the temperature of the hot metal, the adsorption 
pressure of the condensed metal may be calculated. This quantity 
is of the order of 10! times the vapour pressure of the metal at the 
same temperature. The heats of adsorption may further be calcu- 
lated; they are approximately 3500 cal./mol. for cadmium on glass, 
3000 cal./mol. for cadmium on copper, 500 cal./mol. for cadmium 
on silver, and 2500 cal./mol. for mercury on silver. These values 
are from one-fifth to one-seventh of the heats of vaporisation. Since 
the work required to separate one atom from another is about one- 
fifth to one-seventh that required to detach an atom from a 
crystal surface, it would appear that the condensation nucleus 
consists of a simple pair of atoms. W. A.C. 


Adsorption of Gases by Graphitic Carbon. H. H. Lowry 
and 8. O. Morean (J. Physical Chem., 1925, 29, 1105—1115).—The 
charcoals used in previous work on adsorption have proved to be 
hydrocarbons (Lowry, A., 1924, ii, 393); pure carbon, as graphite, 
is now shown capable of an adsorptive capacity equal to one-third 
or one-fourth that of the best adsorptive charcoals. Graphites of 
varying degrees of fineness were prepared by the oxidation of Ceylon 
graphite, previously treated to reduce the ash content, and exploding 
the resulting “‘ graphitic acid’ to produce “‘ pyrographitic acid ” or 
graphite in a fine state of division (see Burns and Hulett, J. Amer. 
Chem. Soc., 1923, 45, 572). Three samples of graphites of different 
adsorptive capacities were thus obtained. Experiments on pressed 
and unpressed samples of adsorbent showed no difference in adsorp- 
tive capacity. 

Data for the three samples are given for (1) carbon dioxide at 0°, 
35°, 56-7°, 80-4°, and 100°; (2) nitrogen at 0°, 56-7°, and 100°, and 
(3) hydrogen at —191°, and at pressures up to 1 atm. Graphite from 
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“ graphitic acid’ which was least oxidised (C: O=3-98 : 1) adsorbed 
the least gas, and that from “ graphitic acid’ most completely 
oxidised (C:0=3-12:1), the most. There is, however, no simple 
relation between the amount of gas adsorbed and the degree of 
oxidation. Support is given to the conclusion previously advanced 
(Lowry, Joc. cit.) that large adsorptive powers are due to (1) large 
ratios of surface to mass and (2) unsaturation of the forces holding 
the atoms together in the solid. 

Details of a method for measuring adsorption, eliminating the use 
of stop-cocks, are given. L. 8. T. 


Adsorption Capacities of Different Charcoal Powders. 
F. Kénia (Pharm. Zentr., 1925, 66, 645—648).—The adsorption 
capacity of various medicinal charcoals for mercuric chloride has 
been measured, and found to bear no simple relation to the adsorp- 
tion capacity for methylene-blue, although those samples which 
adsorb the former most readily are found to adsorb the latter strongly. 
These adsorption methods, combined with determinations of moisture, 
ash, soluble matter, and cyanogen compounds, are recommended 
for the examination of medicinal preparations. 8.1. L. 


Protein Films on Collodion Membranes. D. I. Hitcucock 
(J. Gen. Physiol., 1925, 8, 61—74).—The amount of protein (gelatin 
or egg-albumin) absorbed from an aqueous solution by a disc of 
collodion varies with the concentration of the protein. The results 
agree approximately with the hyperbolic formula proposed by 
Langmuir (cf. A., 1918, ii, 430) for the adsorption of a gas on a 
plane surface. If the pz is varied, the absorption of protein is 
maximal at the isoelectric point; the absorption also varies when 
different quantities of inorganic salts are present, the variation being 
parallel to the changes in fluidity of the protein solution. The 
greater the permeability of the membrane to water, the larger is the 
amount of protein absorbed. Membranes which have absorbed 
protein become less permeable. Calculation of the capillary surface 
of the collodion from its permeability leads to the conclusion that 
the protein is adsorbed on the surface of the membrane. W. O. K. 


Surface Concentration of Sodium Oleate and of Colloidal 
Sulphur. J. M. Jontin (J. Physical Chem., 1925, 29, 1129— 
1139; this vol., ii, 388, 857) —The surface tension of 0-0001% to 1% 
sodium oleate solutions has been measured at 25° by the capillary 
rise method, and the change of surface tension with time studied. 
For the stronger solutions, this change is rapid, and may be repre- 
sented by an equation of the forms=a/t". It is considered probable 
that this change of surface tension with time occurs only with 
colloidal solutions in which the solute is in a highly dispersed state 
similar to that in true solutions. When alkali is added in increasing 
amounts to the 0-1% solution, the change in ¢ with time fluctuates 
in a periodic manner. Addition of sodium hydroxide diminishes 
the tendency towards the formation of stable foams. 

Preliminary experiments with colloidal sulphur solutions show 
that, under certain conditions, so changes with time according to the 
same equation. L. T. 
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Structure of True Solutions and the Nature of the 
Occurring Therein. P. P. von Wermarn (Kolloid-Z., 1925, 
37, 230—234).—The colour changes exhibited by solutions of the 
oleates of cobalt, nickel, chromium, iron, copper, and manganese in 
aromatic hydrocarbons on warming are similar to those shown by 
aqueous solutions of the chlorides and other salts of these metals. 
Hydrate and ionic theories are inapplicable to the hydrocarbon 
solutions, and the author, with many references to previous work, 
outlines his own theories of the colour changes and the nature of 
true solutions in general. The colour changes are attributed to 
alterations in the intensity factor of the volume energy of the 
molecules. N.H.H 


Distribution of Particles in Colloidal Suspensions. W. W. 
Barkas (Trans. Faraday Soc., 1925, 21, 66—80).—See this vol., 
ii, 289. 


Law of Distribution of Particles in Colloidal Suspensions. 
Specific Volume of a Gamboge Suspension. J. R. H. Coutts 
(Trans. Faraday Soc., 1925, 21, 63—65).—See this vol., ii, 290. 


Colloid Systems in Nitrobenzene. F. 8S. Brown and C. R. 
Bury (J. Physical Chem., 1925, 29, 1312—1316).—Colloidal solu- 
tions of dehydrating agents (phosphorus pentoxide, calcium chloride, 
silica, alumina, zine chloride) in nitrobenzene are formed in the 
presence of compounds containing hydroxyl groups (e.g., alcohols, 
organic acids) on vigorous stirring. The hydroxy compound is 
adsorbed by the dehydrating agent, which is peptised and passes 
into solution. Traces of moisture cause rapid coagulation. Suffi- 
ciently concentrated solutions of phosphorus pentoxide and calcium 
chloride set to gels on keeping. 8. K. T. 


Albumin Solutions. I. M. Kottsorr (Chem. Weekblad, 1925, 
22, 489—494).—The albumins are distinct chemical individuals, 
since when they are obtained from the same source in the same 
way, they always give the same amino-acids in the same propor- 
tions. Their amphoteric properties arise from the presence of free 
amino and carboxyl groups, and not from the group —CO-NH-, 
since diketopiperazine is entirely neutral, whilst other simple sub- 
stances containing the group are not amphoteric. Adsorption is 
probably a purely chemical phenomenon, and although the law of 
mass action does not hold in its simplest form for the adsorption of 
acids or alkalis by proteins, yet since these substances must be 
polybasic and polyacidic, and the values of the coefficients of 
activity of multivalent ions are unknown, the law may well be found 
to hold and simple chemical action cannot be ruled out. Since the 
dissociation constants of the various acidic and basic groups in an 
albumin molecule probably differ but little, the ions may be regarded 
as spread over the whole surface of the molecule, forming with added 
hydrogen or hydroxy] ions a double surface layer, a knowledge of the 
forces within which is necessary to the understanding of the relations 
between electrolytes and albumins. 8.1. L. 
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Albumin Solutions. H. R. Kruyt (Chem. Weekblad, 1925, 
22, 473—475).—The author considers that the solutions are true 
colloidal systems. 8.1. L. 


Solubility of Casein in Hydrochloric Acid. K.LINpDERsTRoM- 
Lane and 8S. Kopama (Compt. rend. T'rav. Lab. Carlsberg, 1925, 16, 
[i], 1—47).—When casein is shaken for 3 days with dilute hydro- 
chloric acid the system does not reach equilibrium. Reproducible 
but arbitrary solubility values are obtained by dissolving casein in a 
solution of sodium hydroxide and adding a known quantity of hydro- 
chloric acid, when the casein is liberated at the isoelectric point and 
then partly redissolves in the excess of acid. The equilibrium may 
be similarly approached from the acid side, and measurements of the 
solubility of casein at 18° in the resulting solutions of hydrochloric 
acid and sodium chloride have been made. The solubility increases 
with the activity of the hydrogen ions and with decreasing concen- 
tration of the chlorine ions, but the results are variable. With a 
given total quantity of hydrochloric acid, the solubility of casein 
diminishes with the amount of solid phase present, owing to adsorp- 
tion of acid, but with a given concentration of hydrochloric acid 
in solution, the solubility of casein increases with the amount of the 
solid phase, indicating that solid casein is a mixture of different sub- 
stances. By fractionation two portions of casein with slightly 
different solubility were obtained. W. H.-R. 


Is Casein a Homogeneous Substance ? K. LINDERSTROM- 
Lane (Compt. rend. Trav. Lab. Carlsberg, 1925, 16, [i], 48—62; cf. 
preceding abstract).—Pure casein was prepared from milk without 
exposure to hydrogen-ion concentrations greater than pg 4 or less 
than 7. Partial fractionation was effected by precipitating an acid 
solution with a base or vice versa. The various fractions all gave the 
casein reaction with rennin in a solution containing calcium salts, 
but showed distinct differences in the colloidal nature of the precipi- 
tate. The ratio of phosphorus to nitrogen varied between 0-0542 
and 0-0194. The solubility of casein in mixtures of phosphoric 
acid and sodium phosphate is not independent of the quantity of 
solid phase, showing that casein liberated at the isoelectric point 
is not a single compound of phosphoric acid and protein, but a 
mixture of several substances. The results of Linderstrom-Lang 
and Kodama (preceding abstract) with hydrochloric acid are con- 
firmed with purer material. W. H.-R. 


Physical Properties of Serum on Addition of ‘' Water- 
binding Substances. R. Fintu and R. Pecunotp (Kolloid-Z., 
1925, 37, 193—199).—The effect of the addition of small quantities 
of methyl or isopropyl alcohol or acetone on the physical properties 
of bovine serum is analogous to that produced by the addition of 
— alcohol (cf. A., 1924, ii, 313). The viscosity shows a minimum 
with 0-6—1-2% of added substance, the conductivity a maximum 
with 0-4—0-89%, and characteristic turning points are exhibited by 
the refractive index with 1-2% of methyl alcohol, 5% of isopropyl 
alcohol, and 2:4% of acetone. The results are explained on the 
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basis of Debye’s dipole theory. Dilution of the serum with small 
quantities of water produces characteristic alterations in the above 
henomena; in particular, the viscosity minimum is destroyed. 
This is held to explain the discrepancy between the authors’ observ- 
ations and those of Hayashi (this vol., ii, 663). N. H. H. 


Physical Chemistry of Colouring Matters. I. Measure- 
ment of the Electric Charge of Solutions of Colouring Matters. 
R. Ftrra (Kolloid-Z., 1925, 37, 200—204).—A method is described 
for determining the sign of the electrical charge on particles of colour- 
ing matter. The method is especially applicable to the study of the 

staining of anima] tissues. The disadvantages inherent to the 

cataphoretic method are avoided. Two electrodes composed of 
“ half-conducting ” material are connected to a source of direct 
current at 200—600 volts and dip in a solution of the dye. The 
arrangement permits only a very small current to pass through the 
solution, but produces a high fall of potential at the liquid /electrode 
boundaries. The particles cling to the electrode having the sign 
opposite to their own. N. H. H. 


Titania Jellies. S.Kiosxy and C. Marzano (J. Physical Chem., 
1925, 29, 1125—1128).—The production of titanium dioxide jellies 
from sodium titanate is described. The best results were obtained 
with a solution of the composition HCI,TiO,,2H,O on addition of 
potassium, sodium, and ammonium carbonates as coagulating agents. 
Potassium carbonate gave the clearest jellies. Ferric oxide-titanium 
dioxide jellies were also obtained. L. 8S. T. 


Optical Activity of Gelatin Systems. E. O. Krarmer and 
J. R. Fansetow (J. Physical Chem., 1925, 29, 1169—1177).—An 
extension of the work of Smith (A.., 1919, i, 1 79), studying the optical 
activity of gelatin systems for py 2-30 to 12-31 between 10° and 50°. 
Gelatin, with an ash content of less than 0-05°%, was used and rota- 
tions were measured for A=5461 A. The Tyndall effect also was 
measured at 23°. 

Above 27-5°, the py-specific rotation curve shows a minimum at 
Pu 4-9, and another, less pronounced, at pg 7 to 9. The apparent 
temperature coefficient and the change in rotation with pg for py 
3—11 (cf. Smith, loc. cit.) are both small. Below 27°, the curve 
changes in character, the minimum at pg 4-9 becoming a pronounced 
maximum; the other minimum at pg 7 to 9 also becomes a maxi- 
mum, less pronounced, as before. That this change is quite dis- 
tinct between 25° and 27-5° is shown by plotting specific rotation 
against temperature for a constant py value. The light-scattering 
capacities of these gelatin solutions show a pronounced maximum in 
the heterogeneity of the system at py 4:7 (approx.). The Tyndall 
effect and optical activity are roughly parallel at pq values less than 
5, but show little resemblance at higher values. 

A qualitative parallelism is shown between gel-forming tendency 
and the increase in optical activity at low temperatures. 

The authors conclude that (i) there is insufficient evidence for 
supposing that gelatin contains two related molecular species (cf. 
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Smith, loc. cit.; Lloyd, A., 1920, i, 452; Wilson and Kern, A., 1923, 
i, 68); (ii) gelatin systems display in many ways the characteristics 
of disperse systems which include the properties to which the 
Donnan theory of membrane equilibrium may be successfully 
applied ; (iii) in view of (i), the so-called “‘ mutarotation ” of gelatin 
is an indication of colloidal changes in a system tending to gel form- 
ation. Influences which inhibit gel formation likewise prevent 
mutarotation. The term is thus a misnomer when applied to gelatin. 
The optical activity of gelatin gels shows that these are optically 
more or less homogeneous, i.e., the structure is very fine-grained, in 
spite of the pronounced light-scattering capacity. 8. T 


Elasticity of Gelatin Jellies and its Bearing on their 
Physical Structure and Chemical Equilibria. H. J. Pooiz 
(Trans. Faraday Soc., 1925, 21, 114—142).—See this vol., ii, 519. 


Plasticity in Relation to Gelatin. S. E. SHepparp (J. 
Physical Chem., 1925, 29, 1224—1232).—The temperature at which 
plasticity appears in 1% to 8% gelatin solutions depends on the con- 
centration and the method of preparation. The growth of elastic 
resistance with time is most marked for the more concentrated solu- 
tions. In the region between the m. p. and setting-point curves 
plasticity is well developed. 8. K. T. 


Plasticity and Structure in Gelatin Systems. R.H. Bocusr 
(J. Physical Chem., 1925, 29, 1233—1238).—The change from the 
plastic solid to the viscous liquid state in gelatin systems is gradual 
and continuous; the exact value of the transition point, which 
depends on the concentration, is governed by the sensitiveness of 
the instruments used. It is not a “critical equilibrium temperature,” 
but a point on a continuous curve. The interpretation of these 
facts on the basis of the fibrillar structure theory for gelatin sols is 
discussed. 8. K. T. 


Plasticity in Relation to Cellulose and Cellulose Derivatives. 
S. E. SHeprarp and E. K. Carver (J. Physical Chem., 1925, 29, 
1244—1263).—The plastic properties of cellulose nitrate and acetate 
films and sols are recorded, and a modified Bingham plastometer is 
described. Cellulose plastics resemble the metals in elastic proper- 
ties, although the ultimate particles are more like those of rubber 
than those of the metals. Unless X-rays reveal a crystalline struc- 
ture, the fibrillar structure theory is to be preferred for these sols, 
the fibrils being chains of molecules held together by residual 
valencies. On this view, Mardles’ “ metastable phase ” (cf. A., 
1923, i, 443) might consist of a brush-like structure of broken 
filaments. 


Plasticity as applied to Viscose and Artificial Silk. C. 8. 
VENABLE (J. Physical Chem., 1925, 29, 1239—1243).—Curves are 
given illustrating the effect of humidity on the plasticity of viscose 
silk. Viscose solutions (7% to 9%) behave almost like true solutions ; 
their viscosities diminish with increasing temperature and pass 
through a minimum on ageing. [Cf. B., 1925, 912.] S.K.T. 
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Limited Significance of Hydrogen-ion Concentration as a 
Factor in Determining the Condition of Lyophilic Sols. H.R. 
KrvuytT and H. C. TENDELOO (J. Physical Chem., 1925, 29, 1303— 
1311).—The electrolyte concentration of the medium determines the 
electrical condition of the colloid particles in gelatin solutions. The 
action of electrolytes on lyophilic colloids does not differ essentially 
from that on lyophobic colloids. The isoelectric point may be 
reached at various hydrogen-ion concentrations by adding a quantity 
of electrolyte just sufficient to produce discharge. The viscosity 
of positively charged gelatin is diminished by the addition of uni- 
univalent neutral salts, the diminution depending on the valency of 
the anions. Bi- and ter-valent cations increase the positive charge 
on the gelatin particles and this is accompanied by an increase in the 
viscosity. Emulsoid sols are to be regarded as hydrated suspensoids, 
the electric charge, which is one of the factors of stability, being 
influenced by electrolytes in all colloidal solutions in essentially the 
same manner. 8. K. T. 


Action of Electrolytes on Colloidal Nitroalizarin. S&. 
LiepaTov (Kolloid-Z., 1925, 37, 224—230)—With the object of 
throwing light on the constitution of alizarin lakes, the adsorption of 
various electrolytes by nitroalizarin and by its monosodium salt 
has been measured. In the coagulation of nitroalizarin sols by 
solutions of barium, calcium, cupric, aluminium, and ferric chlorides, 
of the sulphate and acetate of copper, and of other salts not desig- 
nated, it is found that the degree of adsorption is influenced by the 
anion, ¢.g., with the copper salts the more readily hydrolysable 
acetate is adsorbed more than the sulphate. The coagulates 
(lakes) vary in composition according to the concentration of 
salt in the solution. The principal réle in the formation of the 
lakes is played by the cations. The anion is not adsorbed, and only 
affects the process in so far as the specific properties of the electrolyte 
depend on it. With free nitroalizarin, the salts of strong inorganic 
acids and the acids themselves, e.g., barium and cupric chlorides, 
and hydrochloric acid, are not adsorbed at all, whereas cupric acetate 
is strongly adsorbed, giving lakes of variable composition. From a 
consideration of the properties of this and similar lakes and the effect 
on them of change of temperature and mineral acids, the author 
concludes that they are formed by a distribution of the base, cupric 
hydroxide, etc. between the two acids nitroalizarin and acetic acid. 
In the case of monosodium nitroalizarin, experiments with barium 
and cupric acetates show that a chemical compound of constant 
composition is formed, 2 mols. of the nitroalizarin reacting with 
1 mol. of the acetate with the elimination of sodium acetate. These 
compounds have the same colours as the corresponding lakes of 
variable composition described above, and the latter are therefore 
regarded as the result of unsaturated chemical a - 

N. H. H. 


Action of Proteins on Gold Sols. W. Retnprrs (Chem. 
Weekblad, 1925, 22, 481—484).—The variations in the protective 
effect of proteins in solutions of different degrees of acidity and 
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alkalinity have been followed by measurements of the gold numbers 
and the migration velocities for different values of py and different 
concentrations of protein. The results are in accordance with the 
known amphoteric character of the proteins. 8.1. L. 


Separation Methods by Means of Specific Adsorption. 
A. Fopor and A. RosenBere (Kolloid-Z., 1925, 37, 234—236).—The 
disadvantages inherent to the usual biochemical methods of separ- 
ating mixtures of albumin, peptone, carbohydrates, organic acids, 
_ ete., may be avoided by the use of a specific adsorption process which 
consists of first treating the mixture in fairly strong acid solution 
with talcum powder which removes organic acids, adsorbing the 
albumin from the filtrate, after diminishing its acid concentration, 
by means of kaolin, and finally removing starch from the kaolin 
filtrate by moist ferric hydroxide. Experiments are described which 
illustrate the efficacy of the process and demonstrate the influence 
of the constitution of oxalic, malonic, succinic, lactic, malic, glyceric, 
tartaric, citric, and pyruvic acids on the readiness with which they 
are adsorbed by talcum powder and by kaolin. N. H. H. 


Velocity of Coagulation of Antimony Trisulphide. K. 
JABLOZYNSKI and A. PRZEZDRIECKA-JEDRZEJEVSKA (Rocz. Chem., 
1925, 5, 173—177; cf. this vol., ii, 203).—The velocity of coagul- 
ation on the addition of potassium chloride of colloidal antimony 
trisulphide is shown to agree with the equation log tan «—log 
tan o%—kt, where « and x, are the initial and the final angles of 
rotation of polarised light over a period of time t, and k is the coeffi- 
cient of coagulation. This equation was previously shown to hold 
for colloidal arsenic trisulphide (loc. cit.). During the first 24 hrs. 
k changes very slightly, but later it increases, probably as a result 
of the loss of hydrogen sulphide, which has a stabilising influence 
on the colloid ; & remains constant after blowing hydrogen through 
the hydrosol until free hydrogen sulphide can no longer be observed, 
its value, however, being nearly quadrupled. R. T. 


Velocity of Coagulation of Mixed Colloids. K. JaBiczyNsk1 
and H. LorEentTz-Z1IENKOVSKA (Rocz. Chem., 1925, 5, 178—181; 
cf. preceding abstract).—The velocity of coagulation of mixtures of 
colloidal arsenic and antimony sulphides follows the same law as for 
each colloid separately (cf. preceding abstract). The same result is 
obtained when the colloidal sulphides are prepared separately and 
then mixed, as when the colloids are produced together from a 
mixed solution. R. T. 


Electrical Dispersion of Liquids. V. Corman (J. Physical 
Chem., 1925, 29, 1289—1302).—Experiments are described in which 
the nature of current conduction across the boundary between 
aqueous potassium tri-iodide solution and nitrobenzene is investig- 
ated. Other solutes and liquids were also used. A critical H.M.F. 
must be attained before any current crosses. Ions, electrons, and 
larger complexes of ions and solvent are involved in the process. 
The phenomena at the electrodes depend on the P.D. applied; 
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dispersion occurs, generally in the solvent in which the substance 
produced by the current is insoluble, or only slightly soluble. 
S. K. T. 


Rhythmic Reactions showing U-shaped Bands. G. V. 
StruckErT (Kolloid-Z., 1925, 37, 238—239).—The “corrosive ”’ 
action of certain substances when placed on gelatin gels contained 
in test-tubes has been studied. Three effects were observed: (i) 
reversible or irreversible solvation of the gel; (ii) penetration of the 
gel by the substance, with the formation of different types of 
fissure; (iii) rhythmic reactions. With sodium aminoacetate and 
sodium tungstate the effects (i) and (iii) were obtained. The middle 
of the gel became solvated from top to bottom, and at the bounding 
surface between the sol so formed and the gel, horizontal bands, 
lower in the middle than at the sides (and thus like a wide U), mad 
their appearance. . N. H. H. 


Simple Method for Preparing Ultra-filters. E. MULLER 
(Kolloid-Z., 1925, 37, 237—-238).—An apparatus, fully figured in the 
original, is described, with which the uniform impregnation of ultra- 
filters with gelatin or collodion may be effected. The disadvantages 
of Bechhold’s method (Z. physikal. Chem., 1907, 60, 257) are 
avoided. N. H. H. 


Equation of State and its Relation to the Laws of Thermo- 
dynamics. N. J. Kourscnin (Z. anorg. Chem., 1925, 147, 312— 
320).—In Lorenz’s (“ Festschrift z. Jahrhundertfeier d. Physikal- 
ischen Vereins,”’ Frankfurt a.M., 1924) deduction of gas laws from the 
first two laws of thermodynamics and the conditions (8U /8v)7=0 
and (8U/8p)7=0 there is the inherent assumption that F(p,v,7')=0. 
It is now shown that from the more general equations (p,v,7')dp+ 
(p,v,T' )dv+(p,v,T)dT=0 and (8U/8v)7,,=0, (8U/8v)7,=0 general- 
ised forms of the equations of Clapeyron and Thomson may be 
derived. In order to deduce the equation of state it is necessary to 
add the condition (8S/8p),.=0 or S=S(v,T). The conditions 
U=U(T) and S=S(p,T) are not sufficient. This is due to the par- 
ticular form of the work equation dR=Ap. dv, but a general form 
dR=f,dp+f,dv+f,dT, together with the conditions U=U(T) and 
S=S(v,T), may be sufficient to deduce a differential form of the 
equation of state. A. G. 


Theory of Interionic Attraction in Strong Electrolytes. 
S. R. Prke and G. NonHEBEL (Phil. Mag., 1925, [vi], 50, 723—728). 
—The theories of Milner (ibid., 1912, [vi], 23, 351; A., 1913, ii, 
481) and of Debye and Hiickel (A., 1923, ii, 459, 724) are compared 
in the light of recent experimental results, and it is shown that at 
present the evidence is insufficient to decide between them. 

A. B. M. 


Activity Coefficients and Transport Numbers of Solutions 
of Hydrogen Chloride in Methyl Alcohol. G.NoNnu#EBEL and H. 
Hartiry (Phil. Mag., 1925, [vi], 50, 729—749; cf. preceding 
abstract).—Activity coefficients and transport numbers for hydrogen 
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chloride in methyl alcohol solution have been determined from 
measurements of the H.M.F. of the cells H,|HCl in MeOH|AgCl: Ag, 
and Ag : AgC]| HCL(C,) | HC1,(C,) | AgCl: Ag. The £.M.F. of the 
former cell has been measured at 25° for concentrations from 
0-0004955 (Z.M.F.=0-3861 volt) to 0-5574 mol. HCl per 1000 g. 
solvent (Z.M.F.=0-0844 volt). The transport number of the 
hydrogen ion for dilute solutions at 25° is 0:735+0-005. The results 
are discussed in conjunction with recent measurements of the activity 
coefficients of hydrogen chloride in aqueous and ethyl alcohol solu- 
tions. The observed values agree better with those calculated from 
Milner’s theory than with those given by Debye’s equation. The 
relation between the activity coefficients of hydrogen chloride in 
different solvents and the partial pressure of the vapour over the 
solutions is pointed out. A. B. M. 


Dissociation Constant of Methyl Alcohol. N. Bsrerrvum, 
A. Unmack, and L. ZEcHMEISTER (Kong. Danske Vidensk. Meddel., 
1925, 5, No. 11, 1—34; from Chem. Zentr., 1925, i, 2680).—The 
dissociation constant of methyl alcohol at 18° is 10717, calculated 
from the P.D. between hydrogen electrodes in methyl-alcoholic 
hydrochloric acid and in sodium methoxide, respectively, connected 
by methyl-alcoholic sodium chloride solution. The dissociation 
constant of methyl alcohol was also obtained from the degree 
of alcoholysis of ammonium acetate by measuring the increase 
in conductivity resulting from the addition of acetic acid and 
methyl alcohol, respectively. For the dissociation constant of 
ammonia and acetic acid, it was found that —log Kyy,=5-92 and 


—log Kon,-coon=9°65—1-77-/ C at 18°. G. W. R. 


Ionic Equilibria across Semi-permeable Membranes. 
N. Kameyama (Phil. Mag., 1925, [vi], 50, 849—864).—The results 
of Donnan and Allmand (T., 1914, 105, 1941) on the distribution 
of potassium chloride between two aqueous solutions separated by a 
copper ferrocyanide membrane, one of the solutions containing also 
potassium ferrocyanide, are discussed from the point of view of 
activity coefficients and the “ionic strength principle ” of G. N. 
Lewis. The results are in agreement with this principle, except 
when the potassium chloride concentration is small compared with 
that of the ferrocyanide. A repetition of the experimental work, 
however, over this range with improved methods of analysis and 
technique renders it probable that the deviations mentioned are due 
to experimental error. A. B. M. 


Equilibria in Systems in which Phases are Separated by a 
Semi-permeable Membrane. VIII. F. A. H. ScHREINEMAKERS 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 396—402).—The 
equations governing membrane diffusion and osmotic equilibria 
previously deduced for a theoretical membrane (cf. this. vol., ii, 
538) are shown to be valid for a real membrane if the mass of the 
latter is small compared with that of the ternary systems involved ; 
they also hold if one of the separate systems consists of substances 
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of constant composition between which a phase reaction occurs 
when water is added or removed. J. W. B. 


Equilibria in Systems in which Phases are Separated by a 
Semi-permeable Membrane. IX. F. A. H. ScHREINEMAKERS 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 489—498; cf. this 
vol., ii, 538, 869, and preceding abstract).—Theoretical. The 
membrane phase rule is applied to osmotic equilibria in which two 
ternary systems are separated by a semi-permeable membrane. 
Cases are considered in which both systems contain, respectively, one 
and two components in common. F. G. T. 


Equilibria in Systems in which Phases are Separated by a 
Semi-permeable Membrane. X. F. A. H. ScHREINEMAKERS 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 564—572; cf. 
preceding abstracts).—Osmotic equilibria in a group of systems, 
separated from one another by semi-permeable membranes through 
which water only can diffuse, are discussed, and also the osmotic 
action, under different conditions, of the double membrane formed 
when two systems, previously in osmotic contact through a semi- 
permeable membrane, are separated by two membranes between 
which a phase is interposed. M. S. B. 


Dissociation Pressures of Hydrated Double Selenates. 
J. Ferauson (J. Chem. Soc., 1925, 127, 2096—2100; cf. Caven and 
Ferguson, A., 1924, ii, 553).—Equilibrium pressures for systems of 
the type M’’SeO,,M’,Se0,,6H,O,— 
have been measured, and the stabilities of the hexahydrated double 
selenates compared by reference to the temperatures at which the 
dissociation pressures reach 50 mm. of mercury. If the salts are 
regarded as having the structure M’,[M’’(SeO,),.], the stability 
increases with decreasing molecular volume of the anion, and with 
increasing atomic or molecular volume of the cation, but exceptions 
are noted, especially in the case of cesium. This rule is the reverse 
of that found for the stability of metallic ammines. The salts 
investigated contained ammonium, potassium, rubidium, or cesium 
and copper, cobalt, zinc, nickel, cadmium, and manganese. Nickel 
ammonium chromate was also examined. W. H.-R. 


Equilibrium in the Systems : Zinc Chloride—Pyridine : and 
Cadmium Chloride-Pyridine. R.B. Mason and J. H. MatHews 
(J. Physical Chem., 1925, 29, 1178—1183).—Measurements of the 
solubility of zinc chloride in pyridine show that only one compound, 
viz., ZnCl,,2C;H;N, is formed. The curve representing the solu- 
bility of cadmium chloride in pyridine shows a break at 9°. From 
0° to 9° the solubility increases rapidly, whilst from 9° to 100° 
there is a gradual decrease. At the ordinary temperature, the solid 
phase is CdCl,,2C,H;N, whilst below 9° the stable compound is 
CdCl,,6C;H,;N. The new compound forms large, clear, transparent 
crystals, which at the ordinary temperature crumble to a fine 


powder. An analogous compound, CdBr,,6C;H;N, has been 
described by Varet (A., 1891, 732). 
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Condensed Ternary System Phenol—-Water-Salicylic Acid. 
C. R. Barry (J. Chem. Soc., 1925, 127, 1951—1965).—The system 
phenol—water has been examined, the critical saturation temperature 
being taken as the temperature of sudden thickening; the results 
in general agree with those of Timmermans (A., 1907, ii, 229). Inthe 
system salicylic acid—water, the eutectic ice-salicylic acid is deter- 
mined as —0-07° and 0-103°% salicylic acid. The m. p. of salicylic 
acid is 160-4°. The values obtained agree with those of Walker and 
Wood (T., 1898, 73, 620) up to 30°, but are slightly and uniformly 
larger at higher temperatures. In the system phenol-salicylic acid, 
a simple eutectic is formed at 38-16° and 5% salicylic acid; the 
f. p. data agree with the presence of single molecules of the acid. 
The ternary system has also been examined, using synthetic and 
analytical methods. No liquids exist below —1-3°, the ternary 
eutectic composition being 6-5% phenol, 0-2% salicylic acid, and 
93-39% water. Salicylic acid is much more soluble in mixtures of 
water and phenol than in either alone, but the results are very 
complex. W. H.-R. 


Reversible System PbI,+ZnSO,—PbSO,+ZnI,. C. G. 
StoFFELLA (Boll. Chim. farm., 1925, 64, 481—488).—No conversion 
at 15°, and only partial conversion at 100°, of zinc sulphate, in 
saturated solution, into zine iodide occurs on the addition of an 
equimolecular amount, or more, of lead iodide. Complete con- 
version at 15° is attained only in extremely dilute solutions of zinc 
sulphate by the addition of an equimolecular amount of lead iodide. 
The yield of zinc iodide is best from a 1% solution of zinc sulphate 
at 100°. This behaviour is in accord with the solubility products of 
the components of the reaction, the ratio Sppz, . Sznso, : Sppso, - Sznts 
being 1 : 220 at 15° and 2: 1 at 100°. sh Se S 


Precipitation Laws. P. P. von WEIMARN (Chem. Reviews, 
1925, 2, 217—242). 


Heats of Oxidation of Carbon Monoxide and of Hydrogen 
by Manganese Dioxide at 0°. J. C. W. Frazer and C. E. 
GREIDER (J. Physical Chem., 1925, 29, 1099—1104).—A continuation 
of the work of Whitesell and Frazer (A., 1924, ii, 114). The heat 
changes accompanying the adsorption and oxidation of carbon 
monoxide by active manganese dioxide have now been measured. 
A large amount of heat is liberated during the admission of the carbon 
monoxide to the catalyst, indicating almost immediate oxidation. 
Equilibrium was not attained after several hours, however, owing 
to slow diffusion of the gases concerned: under modified con- 
ditions, thermal equilibrium was established in approximately 
30 mins. It is assumed that (1) for every mol. of carbon dioxide 
removed, a corresponding amount of the dioxide is reduced to the 
oxide Mn,0,, and (2) all the carbon monoxide entering is oxidised. 
A deficiency in the amount of carbon dioxide desorbed suggests 
that a portion of the manganese dioxide is reduced to the monoxide, 
which then forms the carbonate, the catalyst showing a change from 
black to orange. The heats attending these reactions were evaluated 
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from the heat of formation, the heat of adsorption of carbon dioxide 
being taken equal to the measured heat of desorption. The heat data 
are (1) MnO,—> MnO(-+-0), —7-Ocal., (2) 1-5MnO,—>0-5Mn,0,(+-0), 
—23-2cal., (3) MnO+CO,—> MnCO,, 5-5cal., and (4) CO(-+-0) C0O,, 
79-7 cal. Further results indicate that when the catalyst has been 
reduced with pure carbon monoxide, it is re-oxidised with difficulty. 
Heat treatment over-night in air at 150—160° does not restore the 
original activity; oxygen is more efficient in this respect. When 
hydrogen replaces carbon monoxide, a slow but continuous fall in 
pressure is observed, but the oxidation of the hydrogen is too slow 
for the heat of reaction to be determined. oe 


Aqueous Solutions of Sodium Silicates. I. Preparation 
and Electrical Conductivity. R.W. Harman (J. Physical Chem., 
1925, 29, 1155—1168).—An investigation of the system Na,O- 
SiO,-H,O at 25°. The system has been studied from the point of 
view of (1) conductivity, (2) transport numbers, (3) hydrolysis, (4) 
sodium-ion activity, (5) silicate ion, (6) lowering of vapour pressure 
and of f. p., and (7) heterogeneous equilibria. 

Sodium metasilicate enneahydrate, Na,SiO0,,9H,O, prepared 
according to Vesterberg’s method (A., 1913, ii, 406), was used as the 
starting point and crystals of m. p. 47° (Vesterberg 48° ; Erdenberger 
47°) were obtained. Solutions having other values for the 
Na,O:SiO, ratio were prepared by electrolytic removal of the 
alkali (cf. Kréger, A., 1922, ii, 212). Solutions prepared in different 
ways gave identical results for the conductivity and other properties. 
Values of A at 25° are given for the ratios 2:1, 1:1, 1: 1-5, 1: 2, 
1:3, and 1:4 at concentrations 2N, to 0-005N, (N,—weight 
normality with regard to sodium content). The 2:1 and 1:1 
solutions are excellent conductors, whilst 1:2, 1:3, and 1:4 are 
fair conductors in dilute solution, but abnormally poor in con- 
centrated solutions (approx. 1—2N,,). The values for 1:1 agree 
with those of Kohlrausch (A., 1894, ii, 133; 1893, ii, 166). The 
high conductivity of Na,SiO, is attributed to the presence of 
hydroxyl ions formed by hydrolysis, but quantitative conclusions 
could not be reached. The low conductivity in concentrated 
solutions of 2:1, 1:1, and 1: 1-5 is due to a decrease in hydrolytic 
dissociation. Hydrolysis is not sufficient, however, to account for 
some of the values obtained and calculations have therefore been 
made of the mobility of the silicate ion. Values for A, have been 
assigned by extrapolation from the conductivity—log of concentra- 
tion curve, and by Noyes’ method (Carnegie Inst. Pub., 1908, 
63). The final values of A, for ratios 1:1, 1: 1-5, 1:2, 1:3, and 
1: 4 are 160, 121, 95, 91, and 88, respectively. The mobility of the 
silicate ion is calculated to be 60, 35, 43, and 41 for the ratios 1: 1, 
1:2,1:3,and1:4. Values of A, derived from the curves and from 
the mobility data show good agreement. 

It appears that the salts Na,O,2SiO, and Na,O,SiO, exist in 
solution and that other ratios correspond with mixtures of 
these salts with sodium hydroxide and ‘“‘ hydrated ”’ — “ 
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Conductivity of Solutions: of Aluminium Chloride in 
Carbonyl Chloride at 25°, 0°, and —45°. A. F. O. Germann 
(J. Physical Chem., 1925, 29, 1148—1154)—When a current is 
passed through a solution of aluminium chloride in liquid carbonyl 
chloride, the solvent is decomposed with the formation of carbon 
monoxide and chlorine (Science, 1924, 60, 434). The conductivity 
of these solutions has been examined at 25°, 0°, and —45° in a 
specially constructed cell. The conductivity curve resembles those 
which have been previously obtained for solutions in weakly ionising 
solvents. The variation of the temperature coefficient is also 
similar to that observed by Franklin (A., 1911, ii, 1052) for solutions 
of potassium bromide and iodide in liquid sulphur dioxide, and the 
interpretation suggested by Franklin is accepted by the ee 


Potential Difference between 0-1N and 3:5N Calomel 
Electrodes. J. K. GsaLpBAEK (Kong. Danske Vidensk. Meddel., 
1924, 5, [9], 1—17; from Chem. Zenir., 1925, i, 2679).—The 
potential of a 3-5N-calomel electrode measured against a standard 
electrode varied from 0:31 to —0-06 millivolt, according to the 
method of preparation. The values after 54 months varied from 
0-45 to 0-03 millivolt. For the 0-1N-electrodes the potential varied 
between 83-5 and 83-0 millivolts. The temperature coefficient of the 
3-5N-electrode is 0-45 millivolt, and of the 0-1N-electrode 0-77 
millivolt per degree. The mean value of the potential between 
0-1N- and 3-5N-calomel electrodes is found to be 83-13 millivolts. 

G. W. R. 


Decrease in Electromotive Force of Unsaturated Weston 
Cells. W.C. Vospurau (J. Opt. Soc. Amer., 1925, 11, 59—61).— 
A slow decrease in the H.M.F. of an unsaturated Weston cell is to 
be expected on account of the diffusion of mercurous ion and its 
reaction with the cadmium of the amalgam electrode giving cadmium 
ion and mercury. The resulting increase in the concentration of 
cadmium sulphate in the electrolyte must cause a decrease in the 
E.M.F. Actually, the Z.M.F. of a number of unsaturated cells 
were found to decrease at the average rate of 0-03—0-04 millivolt 
(0-003—0-004°%) in a year. S. B. 


Potentials of Copper and Zinc in Cyanide Solutions. W. M. 
Wa ker, J. H. Sorrets, and J. M. BRECKENRIDGE (T'rans. Amer. 
Electrochem. Soc., 1925, 48, 113—124).—The potential of copper in 
cyanide solutions shows somewhat unsteady values for some hours, 
but gradually becomes more electropositive owing to atmospheric 
oxidation. The most electropositive potentials found were —0-7526 
volt in 0-5N-sodium cyanide and —0-0765 volt in the same solution 
containing 0-:125N-copper cyanide; —0-8598 volt and —0-1123 volt 
in the corresponding potassium cyanide solutions. Zinc tends to 
become more electronegative. In 0-5N-sodium cyanide it shows 
—0-9156 volt, in presence of 0-175N-zine cyanide —0-8731 volt. 
The change of potential takes place more slowly when the electrolyte 
is covered with paraffin oil, more rapidly when oxygen is blown 
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over it. The rate of corrosion of the electrodes shows similar 
variations. W. A. C. 


Reduction Potential of Dicyanoquinhydrone. HE. K. RIDEAL 
(Trans. Faraday Soc., 1925, 21, 143—144).—See this vol., ii, 546. 


Overvoltage and Surface Forces at the Lead Cathode. 
8. a (Trans. Faraday Soc., 1925, 24, 36—41).—See this 
vol., ii, 301. 


Electrochemical Actinometers. G. ATHANaAsIU (Amn. 
Physique, 1925, [x], 4, 318—424).—The H.M.F. of the cells ex- 
amined are not attributable to a photo-electric effect, but are due 
to three factors, (1) polarisation, (2) absorption of heat, and (3) 
chemical changes at the surface of the electrode-producing films, 
which may be comparatively inactive, as with zinc electrodes in 
zinc sulphate, or strongly actino-sensitive, as with copper in copper 
sulphate; in this case an H.M.F. of the order of 40 millivolts was 
obtained, the illuminated electrode being negative relative to the 
electrode in the dark. Greater effects can be obtained by coating 
metallic electrodes with films of suitable salts. Actinometers with 
electrodes of mercury covered with a film of mercurous halide or 
sulphide have been examined in monochromatic light of different 
wave-lengths, sulphuric acid being the electrolyte. The sensitivity 
is defined as the ratio of the 2.M.F. produced to the intensity of 
the incident radiation. With films of mercurous halides, the 
illuminated electrode is positive, and the maximum sensitivity 
moves towards longer wave-lengths as the atomic weight of the 
halogen increases; the chloride and bromide are sensitive only to 
ultra-violet radiation, and photographic plates with this property 
have been prepared. With mercurous sulphide, the illuminated 
electrode is negative and shows a maximum sensitivity at about 
1=4046 A. The electrical conductivity of mercurous halides is 
increased by illumination, whilst the bromide and chloride give an 
orange fluorescence under the influence of ultra-violet light. Actino- 
meters with oxidised copper electrodes in solutions of sodium or 
potassium chloride or sodium bromide show a marked maximum 
sensitivity at about 2=4046 A., the illuminated electrode being 
positive. With silver electrodes coated with silver iodide, maximum 
sensitivity is shown at 1=4245 A., with potassium chloride as 
electrolyte. If the chemical reaction involved is the decomposition 
of the halides, the critical wave-lengths and heats of reaction are in 
good agreement with the radiation theory of Lewis and Perrin. 
The electrical conductivities of all actino-active substances are 
affected by light, both effects being due to the displacement of the 
outer electrons, but the phenomena are distinct from the ordinary 
photo-electric effect. W. H.-R. 


Electrolysis of Nitrobenzene with the Mercury-dropping 
Cathode. I. Reduction Potential of Nitrobenzene. II. 
Influence of Cathode Potential on Adsorption of Nitrobenzene. 
M. Surxata (T'rans. Faraday Soc., 1925, 21, 42—52, 53—62).—See 
this vol., ii, 304. 
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Polarisation of Metals used as Electrodes. M. Drespacn 
and H. R. Hosmer (Amer. J. Physiol., 1924, 68, 122—123).—From 
observations of the changes produced in the plate-filament circuit 
of a three-electrode tube by altering the voltage in the grid—filament 
circuit, polarisation values in ascending order have been obtained for 
amalgamated zinc-zine sulphate; silver-silver chloride; lead; 
zinc; tin; uncoated silver. A. A. E. 


Electrolytic Corrosion of Ferrous Metals. W.M. THornton 
and J. A. Harze (7'rans. Faraday Soc., 1925, 21, 23—35).—See this 
vol., ii, 303. 


Effect of Superposed Alternating Current on Anodic 
Solution of Gold in Hydrochloric Acid. A. J. ALLMAND and 
V. 8. Punt (Trans. Faraday Soc., 1925, 21, 10—16).—See this vol., 
ii, 302. 

Electrochemical Corrosion Tests on Iron and Steel. H. 
Breny (Trans. Amer. Electrochem. Soc., 1925, 48, 135—149).— 
The polished test-piece serves as anode in a 0-2% sodium chloride 
solution contained in a rotating gilded vessel used as the cathode. 
The effective surface of the cathode is made forty times as large as 
that of the anode, so that cathodic polarisation is minimised. 
Experiments show that the amount of iron going into solution as 
Fe agrees with the quantity of electricity generated, and it is 
inferred that the corrosion is entirely electrochemical. W. A. C. 


Disintegration of Carbon Anodes in Nitric Acid. H. J. M. 
CREIGHTON and W. H. OapEn (Trans. Amer. Electrochem. Soc., 1925, 
48, 161—165).—In the explosive disintegration of carbon anodes, 
a gas is evolved which consists mainly of air. The fragments 
are sometimes covered with minute yellow crystals. It is suggested 
that the disintegration is caused by formation and decomposition 


of graphitic acid. W. A. C. 


Physico-chemical Study of Some Organic Syntheses. 
C. Matienon (Bull. Soc. chim., 1925, [iv], 37, 825—836).—The 
possibility of certain reactions taking place is investigated theoretic- 
ally by a consideration of the equilibrium constant, the heat of 
reaction, and the formula log K=—Q/4-57T+3-50 log T+C. The 
syntheses of methyl and ethyl alcohols, formaldehyde, acetone, 
acetic and propionic acids from carbon monoxide and hydrogen 
are dealt with; also syntheses involving ethylene (butane, hexane, 
acetone, and propyl alcohol); and syntheses of nitrogen —— 


Fundamental Factors in Corrosion. G. M. Enos (Ind. Eng. 
Chem., 1925, 17, 793—797).—The rate of corrosion of various steels 
in the atmosphere and in distilled water was determined, the former 
rate averaging about ten times the latter. No definite effect of 
varying carbon content in the steel could be traced. Chromium- 
vanadium steel and nickel-silicon steel showed lower rate losses. 
With increase in temperature, the increase in corrosion is a function 
of the temperature difference above that of the ordinary for a given 
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steel, the slope of the curve being similar whether the corroding 
agent was water, dilute sulphuric acid, or ferric sulphate solution. 
With increase in time, the rate of corrosion suffered an initial drop 
and then showed a linear increase. Ultra-violet light somewhat 
increases the rates of corrosion. [Cf. B., 1925, 765.] C. 1. 


Influence of Metallic Elements on the Corrosion of Iron and 
Steel. Y. Urrpa and M. Sarré (Sci. Rep. Téhoku, 1925, 14, 295— 
312).—Addition of chromium to iron gives an alloy that is very 
resistant to 10% nitric acid solutions, but is readily attacked by 
dilute hydrochloric acid. Nickel in iron also retards its dissolution 
in cold 10% nitric acid, but not to the same extent as an equal 
amount of chromium. Nickel steels, on the other hand, are markedly 
resistant to 10°, hydrochloric acid, and their resistance is increased 
by the addition of chromium. Copper and manganese first reduce 
the rate of attack of 10% nitric acid on iron, but with more than 1% 
of these elements the resistance of the metal to this acid is much 
reduced. Tungsten and copper increase the resistance of iron to 
sulphuric and hydrochloric acids. The rate of corrosion of nickel— 
chromium steel in cold 10% hydrochloric acid decreases with a rise 


in the carbon content from 0-1% to 0-7%. [Cf. B., 1925, 884.] 
A. R. P. 


Solution of Zinc in Hydrochloric Acid at High Pressures. 
W. Ipatrev and W. VercuovskI (Bull. Acad. Sci. St. Pétersbourg, 
1918, [6], 1—10; from Chem. Zentr., 1925, i, 2525).—The pressure 
developed by the reaction of zinc with hydrochloric acid in glass 
test-tubes placed in a closed cavity over machine oil reaches a 
maximum of 1125 atm. This limiting value is not conditioned by 
the reverse reaction, but is related to the solubility of hydrogen in 
the oil, the contraction of the hydrochloric acid on saturation with 
zinc chloride, and the compressibility of the air present in the closed 
cavity. The limiting value is reached when some zinc still remains 
undissolved in the hydrochloric acid. When copper tubes are used 


instead of glass test-tubes, complete solution of the zinc occurs. 
G. W. R. 


Catalytic Decomposition of Acetoacetic Acid by Strong 
Acids and Bases. H. von Ever and A. OLANDER (Z. anorg. 
Chem., 1925, 147, 295—311).—Measurements have been made of 
the velocity of decomposition of the sodium derivative of ethyl aceto- 
acetate in solutions of p, 11—15-1. In the less alkaline solutions, 
the reaction CH,*CO-CH,-CO,H=CH,°CO-CH,+CO, takes place 
exclusively, and the velocity constant is 3-0—3-4x105 between 
Py 1l-1 and 13-2. With increasing alkalinity, the velocity of this 
reaction diminishes rapidly and is zero at py 14-2. The only reaction 
then taking place is CH,-C(ONa):CH,-CO,Na+ H,O0=2CH,°CO,Na, 
and the velocity constant of this increases rapidly with increasing 
alkalinity from zero at py 13-2 to 1-3 x 10% at pg 151 (12-9 N-sodium 
hydroxide). The second acid dissociation constant of acetoacetic 
acid is 10778, A. G. 
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Acid Catalysis in Lactone Formation. H. 8. Taytor and 
H. W. Cross (J. Physical Chem.,'1925, 29, 1085—1098).—An examin- 
ation of Henry’s results (A., 1892, 1303) indicates that the propor- 
tionality between the reaction velocity and the hydrogen-ion 
concentration is not exact, but that, as the concentration of the 
catalysing acid is increased, the reaction velocity increases faster 
than the hydrogen-ion concentration. The reaction has now been 
studied by varying the nature and concentration of catalysing acid 
and of the neutral salt, the temperature, and the solvent. 

y-Hydroxyvaleric acid, prepared only as required, from its lactone, 
was the acid used, and the reaction velocity was measured in the usual 
way, after addition of the catalyst, with barium hydroxide as the 
titrating agent. The reaction was studied in presence and absence 
of salts over a temperature range 0—35°. In the experiments 
with different solvents, o-hydroxymethylbenzoic acid replaced 
y-hydroxyvaleric acid, since the former is easily obtainable in the 
crystalline state and is stable when kept dry, and was converted 
into its lactone as in the previous case. The marked effect of 
moisture on the reaction velocity indicated that water plays an 
important rdle, and hence the velocity of lactone formation from 
this acid was also studied in ether-water mixtures with hydrogen 
chloride as catalyst. The reaction velocity is very much greater 
in wet ethereal solutions containing hydrogen chloride than in 
aqueous solutions of the same acid strength. 

The results are in good agreement with those tues. obtained 
(A., 1917, ii, 253), and confirm the similarity there found between 
acid catalysis in lactone formation and in ester hydrolysis, so far as 
deviations from proportionality to hydrogen concentration and the 
influence of neutral salts are concerned. Good agreement likewise 
exists with the data of Garrett and Lewis (A., 1923, ii, 476), although, 
unlike these authors, the use of the formula for opposed reactions, 
K,=(1/t) log [a/(a—1-075x)], has now been found necessary to 
eliminate a slight drift in the unimolecular constant. 

The results indicate that the velocity is not dependent on the 
acid concentration, the undissociated acid molecule concentration, 
or the hydrogen-ion concentration as determined by conductance 
methods. A proportionality between reaction velocity and the 
thermodynamic activity of the hydrogen ions is — Kx 


Catalysis of Oxido-reductions by Blood Pigments. W. 
Liescuitz (Z. physiol. Chem., 1925, 146, 1—43).—Hydroxylamine is 
rapidly decomposed by blood pigments with the formation of 
ammonia, nitrogen, nitrite, and nitrate, the pigment being trans- 
formed into methemoglobin. Fresh frog’s muscle, blood charcoal, 
bile pigments, chlorophyll, hemin, and serum cannot effect this 
change. Hydroxylamine (1 mol.) and oxyhemoglobin (4 mol.) 
yield approximately ammonia (4/12 mol.), nitrogen (5/12 mol.), 
nitrite and nitrate (3/12 mol.). Hydroxylamine (1 mol.) and reduced 
hemoglobin (4 mol.) yield ammonia (6/12 mol.), nitrogen (4/12 
_mol.), nitrite and nitrate (1/12 mol.). About 1/12 of the hydroxyl- 
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amine-nitrogen is lost, but small amounts of nitrous oxide are 
detected. With carbon monoxide-hemoglobin (1 mol.) the yield 
of ammonia falls to 4/12 mol. Nitric oxide—-hemoglobin and 
-methemoglobin also act in this way. More than 24 mols. of 
hydroxylamine are decomposed by 1 mol. of pigment, but the rate 
of the reaction gradually decreases, probably on account of decreased 
adsorption of hydroxylamine by the hemoglobin. Irradiation of 
hemoglobin or precipitation by alcohol or colloidal ferric hydroxide 
does not influence its catalytic activity, but if the globin molecule be 
removed by heating, ammonia formation decreases to 10% or less. 
P. Wes. 


Catalytic Action. X. Comparative Study of the Catalytic 
Activity of Reduced Copper, Reduced Nickel, and Thoria. I. 
S. Komatsu and B. Masumoto (Mem. Coll. Sci. Kyété, 1925, [A], 
9, 15—21).—A comparison of the products obtained when cyclo- 
hexanol is heated in presence of reduced copper, reduced nickel, and 
thoria, respectively, at 200° and at 300°, shows that reduced nickel 
acts principally as an oxidation catalyst, causing the formation of 
cyclohexanone and phenol, whereas thoria has a dehydrating effect, 
giving yields of dicyclohexyl ether, benzene, and tetrahydrobenzene. 
Reduced copper lies between the two in the nature of its activity 
and is the least affected by the change of temperature. With 
thoria at 300°, some dodecahydrotriphenylene is formed from cyclo- 
hexanol. B. W. A. 


Promoter Action of Thoria on Nickel Catalysts. W. W. 
RussEtu and H. S. Taytor (J. Physical Chem., 1925, 29, 1325— 
1341).—The promoter action of thoria on nickel catalysts in the 
reaction CO,+-4H,—CH,+2H,0 was studied. The results indicate 
that promoter action in supported catalysts cannot be explained by 
surface extension or by change in the relative concentrations of the 
adsorbed reactants. The former explanation partly suffices in the 
case of unsupported catalysts. The following theory of promoter 
action is advanced. The unsaturated metal atoms assumed to be 
responsible for catalytic activity are present in pure nickel in a 
higher concentration the lower the temperature of reduction. 
These atoms coalesce as the temperature rises, but the presence of 
thoria in supported nickel catalysts prevents sintering (coalescence) 
and, by the creation of thoria—nickel interfaces, increases the con- 
centration of these atoms. The same may also occur in unsupported 
nickel, but on the other hand the surface may increase because of 
the promoter acting as a support, or because the ratio in which the 
reacting: substances are adsorbed is favourably altered. [Cf. B., 
1925, 903.] 8. K. T. 


Catalytically Active and Inactive Forms of Ferric Oxide. 
L. A. WELo and O. Baupiscu (J. Biol. Chem., 1925, 65, 215—227). 
—The catalytic activity of different samples of magnetite varies 
with the mode of preparation, those made by precipitation of a 
mixture of ferrous and ferric sulphate being much more active than 
those made by precipitation of ferrous sulphate and subsequent 
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partial oxidation. The activity of active magnetite is not destroyed 
by oxidation, but both activity and magnetic properties are lost on 
heating at 550°. Comparison of the water absorption and X-ray 
diffraction spectra of active and inactive oxides indicates that the 
crystals of the former are smaller than those of the latter. It is 
thought that both magnetic properties and catalytic activity are 
related to the spatial arrangement of the atoms within the molecule. 
C.R.H. 


Catalytic Action of Colloidal Metals of the Platinum Group. 
XVII. Colloidal Cobalt. C. Paat and H. Boeters (Ber., 1925, 
58, [B], 1542—1546; cf. A., 1914, ii, 642; 1915, ii, 171).—Colloidal 
solutions of cobalt are prepared by the action of hydrogen in the 
presence of palladium on sols or gels of cobaltic hydroxide (cf. 
this vol., ii, 1090). Reduction occurs slowly but completely, even 
with preparations rich in cobalt, although in the latter case the 
production of the sol is accompanied by that of an irreversible cobalt 
gel. Inthe solid form, the preparations of colloidal cobalt and sodium 
protalbate or lysalbate oxidise slowly when exposed to air, but 
otherwise remain colloidally soluble for long periods; preparations 
of colloidal cobalt with free protalbic or lysalbic acid are considerably 
more stable. Attempts to obtain cobalt sols by the reduction of 
colloidal cobaltic hydroxide by hydrazine or formaldehyde in the 
presence of palladium sol were unsuccessful. Colloidal cobalt could 
not be obtained by the reduction of colloidal cobaltic hydroxide 
with hydrogen at 200—210°. H. W. 


Physical State of Catalysts. R.C. Sma (J. Physical Chem., 
1925, 29, 1116—1118).—The catalytic activities of platinum, gold, 
and palladium have been studied in relation to the crystalline or 
amorphous state of the surface. Direct observations were made of 
the time taken for oxygen to be evolved from solutions of hydrogen 
peroxide, varying in strength from 0-2 to 10 volumes, placed on a 
plate of the metal. Polished platinum was found to decompose 
hydrogen peroxide (cf. Spring, A., 1896, ii, 92), but washing the 
metal surface with alcohol and water, or the presence of a film of 
grease, inhibited the decomposition. The change in the state of 
surface from amorphous to crystalline was also accompanied by a 
decrease in catalytic activity. The loss of activity pointed out by 
Thomas (A., 1923, ii, 64) in the case of nickel prepared at 650°, and 
by Vavon (A., 1914, ii, 189) in the case of platinum-black, is 
attributed to the formation of crystals in the ene x 


Thin Films of Platinum and Nickel and Catalytic Activity. 
A. W. Gauaer (J. Amer. Chem. Soc., 1925, 47, 2278—2282).—The 
reaction C,H,+H,=C,H,, both in the presence and absence of 
water vapour and of oxygen, is not catalysed by thin films of 
platinum or nickel deposited on glass wool. It is concluded that 
the influence of surface in catalysis is overestimated. It is probable 
that catalysts have electrons on other energy levels than is the case 
with the bulk metal, whereas the molecules in films probably have 
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the same electronic configuration as the latter. The active surface 
of a catalyst would consist, therefore, of molecules having electrons 
in the outer energy levels. This theory is developed briefly. 


Electrolysis in Liquid Sulphur Dioxide. H. P. Capy and 
R. Tart (J. Physical Chem., 1925, 29, 1075—1084).—The solubilities 
of various substances in liquid sulphur dioxide have been examined 
qualitatively and also the electrolysis of certain solutions in this 
solvent. Amongst other substances, potassium iodate, bromate, 
and chlorate, and silver nitrate, are appreciably soluble; sodium 
thiosulphate and cyanide and potassium dichromate very slightly 
soluble; and potassium perchlorate and permanganate, boric acid, 
and sodium insoluble in this solvent. A specially-constructed cell 
was used in the electrolysis experiments and precautions were taken 
to prevent the introduction of traces of moisture which probably 
account for the anomalous results previously obtained. The 
production of a deposit at the cathode causes reduction of the current, 
which is never large, to a very small value. No great advantage 
was found in the use of silver or copper cathodes as recommended 
by Bagster and Steele (A., 1913, ii, 15). In none of the electrolyses 
attempted (potassium iodate, iodide, ferricyanide, etc.) were 
cathodic reduction products of the electrolyte obtained. Generally, 
the products possessed similar qualitative properties and are 
considered to be produced by the discharge of the ions of the solvent. 
The cathodic deposit, characteristic of so many of the solutions, gave 
reactions which indicated the presence of a sulphite, thiosulphate, and 
probably one or more salts of the thionic acids. Contrary to Bagster 
and Steel (loc. cit.), but in agreement with Centnerszwer and 
Drucker (A., 1923, ii, 370), no free sulphur was contained in these 
deposits. Anodic products are similar to those produced in the 
electrolysis of the substances in aqueous solution. A difficult 
feature encountered in this work was that retention of the solvent 
frequently led to misleading analytical results. The influence of 
current density on electrolytic oxidation and reduction is discussed 
and an explanation advanced. L. 8. T. 


Oxidation and Reduction. H. P. Capy and R. Tarr (J. 
Physical Chem., 1925, 29, 1057—1074).—In order to examine the 
truth of the conception that oxygen and hydrogen are respectively 
actually formed in oxidation and reduction reactions, electrolytic 
reduction was attempted in a system containing no hydrogen, and 
oxidation in one containing no oxygen. Ammonia was adopted as 
a suitable medium for oxidations, and phosphorus oxychloride, 
POCI,, for reductions. Liquid sulphur dioxide proved unsatisfactory 
owing to the complex character of the cathodic processes involved 
(cf. preceding abstract). 

Qualitative results for a number of inorganic substances are given. 
Nearly all solutions of these substances in this solvent are coloured. 
Phosphorus oxychloride is readily hydrolysed; it could be freed 
from the traces of hydrogen chloride formed by distillation over 
metallic potassium provided that certain precautions are taken to 
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prevent explosion. In the electrolysis of solutions of potassium 
iodate and of ferric chloride in phosphorus oxychloride, products 
were obtained which showed that reduction can take place in the 
absence of hydrogen. With liquid ammonia as solvent, the work 
was confined to solutions of thallous iodide, cuprous iodide, hydrazo- 
benzene, and methyl- and ethyl-amine hydrochlorides, and it is 
concluded that oxidation in the absence of oxygen is established. 
A table of collected physical constants of liquid ammonia and 
phosphorus oxychloride is given. io 2 


Dissociation Theory and Photochemical Thresholds. E. J. 
Bowen (Trans. Faraday Soc., Oct. 1925, advance proof).—The 
theory that absorption of a light quantum causes dissociation 
into free atoms or radicals has been fairly fruitful, especially in 
reactions to which a “ chain’’ mechanism has been ascribed. It 
is not yet certain whether dissociation, if it occurs, is a unimolecular 
process or whether collisions of activated and unactivated molecules 
are necessary. There is no strong evidence for the existence of a 
connexion between heats of linking and activation energies corre- 
sponding with absorption spectra, as the one represents merely the 
difference between the energies of the lowest electron orbits in the 
free atoms and in the molecule, whilst the other is concerned only 
with the molecule. Clearer conceptions depend on a more complete 
knowledge of the physical meaning of absorption spectra. In 
general, heats of linking are less than the energies of the lower limits 
of absorption, and are therefore (except in the halogens) much less 
than the activation energies. There is little to justify a connexion 
between the so-called photochemical threshold and either the heat of 
linking or the lower limit of absorption. The conception of photo- 
chemical threshold has at present little value because there is no 
method of measuring it. Apparently the only work which throws 
light on the question of the minimum energy required to make a 
molecule active is in the rate of bimolecular thermal gas reactions 
(T., 1918, 113, 471; 1924, 125, 1841). In each case, the heats of 
activation are considerably less than the electronic activations 
obtained from absorption spectra, and appear to be unconnected 
with the heats of linking. It is difficult at present to form any 
clear picture of what constitutes an active molecule. R. A. M. 


Relation between Quantum Sensitivity and Intensity of 
Radiation. C. Winruer (T7'rans. Faraday Soc., Oct. 1925, 
advance proof).—In photochemical reactions the quantum sensitivity 
decreases with increase of absorbed energy. The importance of 
measuring this variation experimentally in future photochemical 
work is emphasised. A. B. M. 


Einstein’s ‘‘ Photochemical Equivalent Law.'’ A. J. ALL- 
MAND (T'rans. Faraday Soc., Oct. 1925, advance proof).—Einstein’s 
deduction of the photochemical equivalent law is critically examined 
and the conditions of its validity are discussed. The available 
experimental work, and in particular that of Warburg, is summarised. 
In considering the application of the law a clear distinction must be 
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made between the primary and the complete reaction. The law 
seldom holds when applied to the complete reaction, as is shown by 
an examination of a variety of photochemical changes. A more 
complete examination of Einstein’s deduction shows that the 
applicability of the law even to the primary reaction may fail under 
certain conditions, which are briefly discussed. A. B. M. 


Einstein’s Law of Photochemical Equivalence. N.R. Duar 
and B. K. Muxers1 (Trans. Faraday Soc., Oct. 1925, advance 
proof).—The failure of Einstein’s law of photochemical equivalence 
to be applicable in the majority of cases is discussed. The law is 
more applicable to endothermic than to exothermic reactions. The 
abnormally large yield obtained in the photochemical combination 
of hydrogen and chlorine is explained as due to electron emission 
during the interaction of activated chlorine molecules with hydrogen 
to form hydrogen chloride. The electrons thus emitted activate 
other chlorine molecules. A. B. M. 


Confirmation of Einstein’s Law of the Photochemical 
Equivalent in a Very Simple Photochemical Reaction. F. 
WEIGERT and L. BropmMann (Trans. Faraday Soc., Oct. 1925, 
advance proof).—The photochemical transformation of o-nitro- 
benzaldehyde into o-nitrosobenzoic acid in acetone solution has 
been studied quantitatively. A reaction of this type, where the 
change takes place in the same molecule, is particularly suitable for 
testing the validity of the Einstein law. The source of light was a 
mercury arc, and the strong spectral groups at 436, 405, and 366 py, 
respectively, were used. The concentration of the o-nitrosobenzoic 
acid produced was determined by conductivity measurements. 
The energy measurements were carried out by a surface bolometer 
of Lummer and Kurlbaum, and the proportion of the radiation 
absorbed by the o-nitrobenzaldehyde was calculated from Hyman’s 
figures for the extinction coefficient. The efficiency ratio in all 
three spectral regions was found to be 0-5 within the limits of 
experimental error, thus proving the Einstein law for this reaction. 
Based on this value for the efficiency ratio, a suggestion is made as 
to the mechanism of the reaction. It appears probable that the 
orientation of the molecules with regard to the direction of vibration 
of the incident light is of significance. A. B. M. 


Mechanism of Photochemical Reactions. M. BoDENSTEIN 
(Trans. Faraday Soc., Oct. 1925, advance proof).—A critical résumé 
attempting to clarify the general position. Einstein’s law of equi- 
valence in its simple form is practically never verified, for in almost 
all cases the original product is unstable and further transformations 
occur. Although the law is valid for the initial process, the mole- 
cule may communicate its increased energy by increasing thermal 
motion, by fluorescence, or by effecting a chemical reaction. If the 
period between two collisions is about 10° sec. the fluorescence is 
extinguished; this fact agrees with other estimates of the life of an 
activated molecule. The existing data mainly apply to conditions 
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with short intervals between collisions, in which circumstances the 
competition is between chemical reaction and the communication 
of energy to other molecules. The mechanisms are best studied 
through the medium of chemical kinetics. The author discusses 
primary reactions in which the departure from the Einstein law is 
not of a high order and considers in detail the various mechanisms 
postulated to explain how two molecules of hydrogen iodide by 
absorption of one quantum result in the formation of hydrogen and 
iodine. He then treats the sensitisation of ozone decomposition by 
chlorine and the decomposition of ozone in the presence of inert 
gases. He concludes that the simple equivalence law is inadequate 
for a complete explanation of the phenomena observed even in such 
relatively simple systems. A critical discussion of secondary 
processes and “‘chain”’ reactions follows in which the syntheses 
of hydrogen chloride and hydrogen iodide are taken as examples. 
R. A. M. 


Radiation Theory of Chemical Reaction. J. Ricr (Trans. 
Faraday Soc., Oct. 1925, advance proof).—The simple Lewis- 
Perrin radiation theory leads in the case of unimolecular reactions 
to a rate of activation about 10% that determined experimentally. 
The simple collision theory of activation has to meet equally serious 
difficulties in the unimolecular reaction. The more general radiation 
theory postulates that the energy absorbed extends over a broad 
band and is not confined to the quasi-monochromatic beam (A., 
1920, ii, 100; this vol., ii, 799). This postulate is a frank assumption 
(as the arguments hitherto advanced appear to be unsound), and it 
should be discussed on its merits and justified. The author analyses 
the assumptions involved in the revived theory and attempts to 
ascertain the conditions under which the generalised radiation 
theory may be valid. No serious numerical discrepancy as regards 
intensity of absorption is likely to be removed merely by quantising 
a classical expression unless an additional hypothesis is advanced. 
The simple collision theory cannot yield a unimolecular reaction 
(cf. Thomson, A., 1924, ii, 222), and can only account for a sufficiently 
rapid supply of active molecules by a hypothesis of rapid return of 
activation energy to the as yet unactivated mass. The G. N. 
Lewis-Smith (this vol., ii, 799) tubular “ quant ” mechanism also 
implies very rapid regeneration of “quants.” It also involves 
that radiation of all frequencies above a threshold must be effective 
in activating. The “quant” mechanism is at variance with dis- 
persion and interference phenomena, whilst recent work by the 
Copenhagen school has resulted in a correlation of the wave theory 
and the stationary atom theory by means of statistical conservation 
and the correspondence principle. Hence the author employs the 
latter to investigate the conditions under which the radiation theory 
may hold. He concludes (a) that absorption must go on unin- 
terruptedly for a relatively long period, 1.e., the stationary state 
must persist for 107 sec., (6) that the theory requires a gas like 
nitrogen pentoxide to possess intense reflecting power. Condition 
(a) is not normally fulfilled, but it may be the criterion for a 
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unimolecular reaction. Intense reflection may explain why light of 
the suitable wave-length does not seem to hasten the reactions. 
R. A. M. 


Influence of Radiation on Chemical Reactions. L. S. 
ORNSTEIN (T'rans. Faraday Soc., Oct. 1925, advance proof).—Lewis 
(A., 1920, ii, 100) has directed attention to the difficulty of finding 
the temperature coefficient of a unimolecular reaction from the 
radiation theory. The rate of reaction as derived from Planck 
resonators as well as from light quanta is too small to be observed. 
Franck considers that in the photochemical process excited molecules 
are formed by light, collisions transform the energy absorbed by 
the quantum absorption into chemical energy, and in the second 
stage newly-formed molecules lose their energy by way of quantum 
emission. The author shows mathematically that if Franck’s 
view be accepted, Lewis’ difficulty disappears provided the consider- 
ations are restricted to the direct chemical action of light. 


R. A. M. 


Elementary Processes of Photochemical Reactions. J- 
Franck (Trans. Faraday Soc., Oct. 1925, advance proof).—The 
elementary photochemical process consists usually in the excitation 
of a molecule. Stern and Volmer (A., 1920, ii, 461) showed that the 
primary reaction is not the first elementary process, which is 
instanced rather by the excitation of the molecule, e.g., I,+-Av=I'. 
The conversion of excitation into chemical energy occurs only by 
collisions of the excited molecules with other molecules during the 
period of excitation. Molecules which are bound together by 
van der Waals forces can be separated into atoms by an adiabatic 
process. Illumination can cause either a dissociation into normal 
and excited atoms or else the formation of an excited molecule, in a 
single photochemical elementary process. Mecke’s results (Ann. 
Physik, 1924, 71, 104) on the band spectrum of iodine eo. 
strong support for the views set forth. R. A. M. 


Formation and Decomposition of Molecules. M. PoLanyl 
and E. Wiener (Z. Physik, 1925, 33, 429—434).—According to 
Born and Franck, molecules cannot be formed by simple association, 
nor can the reverse process take place, because the probability of 
the relative energy of the colliding atoms possessing the appropriate 
quantum of energy is vanishing small. On the assumption that the 
energy levels have a finite width, the authors show that the prob- 
ability of the formation or dissociation of molecules, although small, 
is not infinitely so. E. B. L. 


Activation of Hydrogen by Excited Mercury Atoms. 
A. C. G. MrrcHett (Proc. Nat. Acad. Sci., 1925, 14, 458—463).— 
The work of Dickinson (A., 1924, ii, 841) on the reaction 
between hydrogen and oxygen in presence of excited mercury 
vapour has been extended and the influence of argon on the rate 
of reaction investigated. If the concentration of oxygen be kept 
constant, the rate of reaction increases with the pressure of hydrogen 
until a saturation value is reached. On addition of small quantities 
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of oxygen, the pressure of hydrogen being constant, the rate of 
reaction reaches a maximum at 0-01 mm. of oxygen and then falls 
to a lower limiting value. When the pressures of hydrogen and 
oxygen are maintained at a constant value and the pressure of argon 
is varied the rate of reaction falls with increasing argon concentration, 
addition of relatively large quantities completely stopping the 
reaction. J.8.C. 


Reactions of Hydrogen Activated by Excited Mercury 
Atoms. H. 5S. Taytor and A. L. Marswaty (J. Physical Chem., 
1925, 29, 1140—1147)—Various gases react at the ordinary 
temperature with the hydrogen atoms produced by collisions of 
molecular hydrogen with mercury atoms excited by illumination 
with the resonance line (2536-7 A.) of the mercury arc. This 
reactivity in the case of ethylene, carbon monoxide, and oxygen 
indicates that activation of hydrogen alone is a sufficient preliminary 
to catalytic reaction, activation of the compound reduced being 
unnecessary. The present work differs from that of previous in- 
vestigators (Dickinson, A., 1924, ii, 841; Cario and Franck, A., 1922, 
ii, 809) in that the initial working pressures are much higher (average 
0-5 atm.) and wider variations a conditions have been employed. 
The mercury arc system must be kept cold. Hydrogen and ethylene 
reacted smoothly according to the usual equation; with hydrogen 
and oxygen at an initial total pressure of 36 cm., the velocity of 
reaction was constant over the whole range of experiment. The 
reaction between hydrogen and carbon monoxide is complex, 
formaldehyde, solid polymerised products, and methane being 
produced. Formaldehyde is considered to be definitely the primary 
reaction product, and this thus represents a new synthesis at 
atmospheric pressure and temperature. Mixtures of hydrogen and 
carbon dioxide, and of nitrogen with excess of hydrogen showed no 
reaction under the conditions used. Hydrogen and nitrous oxide 
reacted more rapidly than did similar mixtures of hydrogen and 
oxygen. The velocities of reaction observed are about 100—40,000 
times as great as in previous studies of this type, and it is suggested 
that the high yields may result from a chain mechanism of the kind 
obtaining in the photochemical combination of hydrogen and 
chlorine. L. S. T. 


Photosensitisation and the Mechanism of Chemical 
Reactions. H. 8. Taytor (Trans. Faraday Soc., Oct. 1925, 
advance proof).—A résumé of earlier work on photosensitisation. 
and an account of a research carried out with Marshall (preceding 
abstract). R. A. M 


Some Conclusions from Recent Work on Photochemistry. 
D. L. Coapman (Trans. Faraday Soc., Oct. 1925, advance proof).— 
Tramm (A., 1923, ii, 716) has shown that perfectly dry hydrogen 
and chlorine are unaffected by visible light. Electrolytically 
prepared gas cannot be dried sufficiently to ensure no reaction; 
probably enough oxygen is present to form a trace of water which 
on illumination initiates the chain of reactions. The author uses 
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as a working the statement :—Cl,+Av=Cl’, (active) ; 
<P etc. Without water, an active 


molecule of hydrogen chloride is assumed. Water is not essential 
under the influence of ultra-violet light. Chapman (T., 1923, 
423, 3079), in opposition to Baly and Barker (T., 1921. 119, 
653), finds that the rate of reaction is proportional to the intensity 
of the light. The reaction between iodine and potassium oxalate 
was found by Dhar (T., 1923, 123, 1856) to be proportional to the 
intensity of the light, whilst Berthoud and Bellenot (A., 1924, ii, 
327) found it proportional to the square root of the intensity. The 
latter view is confirmed (Walters, unpublished), with the addition 
that the mean life of an active molecule is >0-02 sec. and may be as 
high as 1 sec. The implications of the verification are discussed. 
R. A. M. 


Physical Antecedents of the Photo-activity of Chlorine. 
W. Taytor (Trans. Faraday Soc., Oct. 1925, advance proof).—A 
theoretical examination of the optical properties of a medium 
containing activated molecules, and of the possibility of detecting 
their presence in photochemical reactions. Attempts to observe 
a change in the refractive index of chlorine when subjected to 
radiation containing the activating frequencies yielded negative 
results. A. E. M. 


Photo-activation of Chlorine. E. J. Bowren (Phil. Mag., 
1925, [vi], 50, 879—880).—An error in Taylor’s deductions (this 
vol., ii, 811) is pointed out. No account was taken of the fact that 
the amount of light absorbed varies with the wave-length. When 
this is considered, the results lead to the conclusion that the Ribaud 
fine-structure bands are photo-active and that the rate of combination 
of hydrogen and chlorine is directly proportional to the number of 
light quanta absorbed. A similar error has been made by Coehn 
and Jung (this vol., ii, 142). A. B. M. 


Mechanism of the Ozone-Chlorine Reaction. A.J. ALLMAND 
(Trans. Faraday Soc., Oct. 1925, advance proof).—In the photo- 
chemical decomposition of ozone in the presence of chlorine it is 
suggested that the activated chlorine molecules produce activated 
oxygen molecules by collision, and that both are then effective in 
deozonisation by collision with ozone molecules. Assuming that 
the life of an activated chlorine or oxygen molecule is long in com- 
parison with the time taken to encounter an ozone molecule, it is 
shown that the reaction should be of zero order, as is observed 
experimentally. A. B. M. 


Mechanism of Photochemical Reactions. N. R. Dar and 
B. K. Mukergi (Trans. Faraday Soc., Oct. 1925, advance proof).— 
It is assumed that the first stage in a photochemical reaction con- 
sists of the activation of some at least of the molecules concerned. 
In the phenomenon of photo-sensitisation, e.g., by chlorine in the 
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decomposition of ozone, the molecules of the sensitiser are activated 
by the incident light and then pass on their energy to the reacting 
molecules. The mechanism of photo-inhibition is discussed. In 
certain cases, it appears to be related to the fluorescent nature of 
the inhibitor molecules, which transform the active short wave- 
lengths of the incident light into less active light of longer wave- 
length. The temperature coefficients of photochemical reactions 


are considered, and it is shown that they may, and often do, possess’ 


values greater than unity. A. B. M. 


Photochemical and Thermal Decomposition of Ozone. 
R. O. Grirrits and A. McKeown (T'rans. Faraday Soc., Oct. 1925, 
advance proof; cf this vol., ii, 1076)—A comparison is made 
of the available results on the decomposition of ozone (1) by ultra- 
violet light, (2) by visible light, and (3) thermally, in the presence 
of oxygen only and with other diluent gases. The relative rates of 
decomposition in helium, nitrogen, and oxygen are given by the 
ratios 6-0:3-8:1 in ultra-violet light, and 5-3:4-4:1 in visible 
light. The helium: nitrogen ratio for thermal decomposition is 
0-89: 1, and the nitrogen: oxygen ratio is of about the same 
order as for photochemical decomposition. The catalytic effect of 
hydrogen is more difficult to measure, but appears to be much 
greater still. The temperature coefficient of the reaction increases 
with wave-length and is greatest in thermal decomposition. It is 
probable that the primary step in all cases is activation of the ozone 
molecule, but the subsequent course of the reaction may be different 
under different conditions. In the decomposition of ozone thermally 
or by visible light, the intermediate formation of atomic oxygen is 
improbable. Alternative mechanisms of the reaction are discussed. 

A. B. M. 


Réle of Water in the Photosynthesis of Hydrogen Chloride. 

R. C. W. Norrisu (Trans. Faraday Soc., Oct. 1925, advance proof).— 
Coehn and Jung’s results on the catalytic action of water on the 
photosynthesis of hydrogen chloride by visible radiation (this vol., 
ii, 142) cannot be accounted for by the theories of Coehn or Cathala 
(this vol., ii, 812). They are, however, in accord with the hypothesis 
that the effect is produced by a film of water on the surface of the 
vessel. It is assumed that the primary photochemical reaction, 
Cl,+hv=2Cl, occurs at the surface and is proportional to the con- 
centration of water existing there, and that the chain reactions 
extend into the gas phase and end again at the surface. The 
author’s results on the induction period are explained on the same 
basis. A small quantity of ammonia can affect the reactivity of 
‘the surface, even after the removal of all gaseous ammonia. The 
velocity of the dark reaction between ethylene and chlorine is 
increased by 30°, by so treating the surface of the vessel. It is 
suggested that other cases of catalysis by traces of water may be due 
to the formation of a surface film. A. B. M. 


Law of Photographic Blackening for Homogeneous X-Rays. 
W. Busse (Z. Physik, 1925, 34, 11—14)—The proportionality 
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between blackening and intensity is found to be linear. Variations 
from this law must be attributed to variation in development. 
E. B. L. 


Formation of Polar Compounds by Photochemical 
Reactions. W. A. Noyes (Trans. Faraday Soc., Oct. 1925, 
advance proof).—A discussion of the work of Moore and Noyes 
(A., 1924, ii, 748) on the reactions between oxygen and mercury, 
and nitrogen dioxide and mercury when the mercury was illuminated 
by wave-lengths both shorter and longer than the photo-electric 
threshold of mercury. It is considered probable that in such re- 
actions leading to the formation of a highly polar compound the 
removal of electrons from the electropositive element by means of 
light may accelerate the reaction. The reaction 4Hg+2NO,= 
4HgO+N, is considered to take place through the scheme 
Hg(liquid)-+-radiation=Hg* (Hg liquid)+O, ©+NO,=NO,’, and 
NO,'+-Hg=HgNO,+-0, in which the electron is made available 
for more than ene such cycle. A. E. M. 


Reactions Produced by Sunlight in the Presence of 
Uranium Compounds. J. Atoy and A. VaLpicuif& (Bull. Soc. 
chim., 1925, [iv], 37, 1135—1140).—In neutral solution, uranium 
salts on exposure to sunlight in the presence of organic compounds 
for periods up to a few hours yield a violet precipitate of uranoso- 
uranic oxide, U,0,,2H,O, through partial reduction of the uranic 
salt. In acid solution, the reaction is indicated by the decolorisation 
of methylene-blue. The reaction is even more rapid on exposure 
ina vacuum. With saturated hydrocarbons, there is no reaction; 
with olefinic hydrocarbons, reaction takes place readily, amylene 
yielding amyl alcohol. Acetylenic hydrocarbons react even more 
readily, and in the case of acetylene the appearance of the violet 
compound is accompanied by the formation of aldehyde and formic 
acid. The reaction is sufficiently sensitive for the detection of double 
linkings. cycloHexane and the cyclohexenes behave similarly, the 
former being unattacked, whilst the unsaturated compounds react 
readily. With benzene, no reaction occurs, but the introduction 
of side-chains facilitates reduction and reaction takes place with 
increasing readiness from toluene to xylenes and cymene. Benzoic 
acid is formed when only one side-chain is present. The introduction 
of electro-negative groups into the hydrocarbons favours reaction. 
Chloroform, bromoform, and iodoform react readily with formation 
of the hydrogen halide. With the alcohols, reaction takes place 
readily, yielding the corresponding aldehyde and acid, but the 
reaction . proceeds less readily as the length of the carbon chain 
increases. Methyl alcohol reacts less readily than ethyl alcohol, 
but the slow reaction of the cyclic alcohols is probably due to their 
slight solubility. Reaction occurs with the aliphatic ethers, but 
not with phenolic ethers. With the aliphatic aldehydes, reaction 
proceeds more rapidly than with the corresponding alcohol, but with 
aromatic aldehydes the reaction is much slower. Ketones react 
very slowly, but fatty acids, with the exception of acetic acid, are 
readily decomposed and the decomposition is promoted by the 

39—2* 


ad 
1g 
in 
of 
e- 
18 
33 
— 


ii. 1082 ABSTRACTS OF CHEMICAL PAPERS. 


presence of hydroxyl or carbonyl groups in the molecule. Phenols 
do not undergo catalytic oxidation in this way; on the contrary, 
they prevent the catalysis in the presence of many acceptors of 
oxygen. Amines and amides do not react. R. B 


Relation between Velocity of Photochemical Reactions and 
Dielectric Constant. C. WINTHER (T'rans. Faraday Soc., Oct. 
1925, advance proof).—An examination of some results on the 
photochemical oxidation of iodoform and of the polymerisation of 
anthracene in several solvents shows that in general the reaction 
velocity decreases with increasing dielectric constant. A. B. M. 


Formation of Organic from Inorganic Substances under the 
Influence of Light. O. BaupiscH (Chem.-Zig., 1925, 49, 737).— 
In connexion with recent work of Baly and Heilbron, the author 
directs attention to his previous experiments on the formation of 
organic nitrogenous compounds (e.g., formhydroxamic acid) by the 
action of ultra-violet light on mixtures of alkali nitrates and simple 
aldehydes or alcohols or on alkali nitrate solutions through which 
carbon dioxide is passed. Similar results have also been obtained 
by illuminating mixtures of formaldehyde and nitric oxide. 


W. B. 


Activity of Various Radiations in Photosynthesis. R. 
WoRMSER (Compt. rend., 1925, 181, 374—376).—The assimilation 
of carbon dioxide by marine alge (Ulva lactuca) has been studied 
under slight illumination. The radiant energy absorbed was 
measured by the product of the intensity and the absorbing power 
of the chlorophyll, corrected for absorption due to its colourless 
constituents. The assimilation is evaluated as the chemical work 
in cal. involved in the reduction of the absorbed carbon dioxide to 
carbon. The efficiency, which is the ratio of assimilation to absorbed 
energy, is between 60 and 100 for red light (cf. ibid., 1923, 177, 644). 
This result agrees with that of Warburg and Negelein (A., 1923, ii, 
718), but their conclusion that the efficiency is inversely proportional 
to the frequency is criticised. The ratio of the efficiency for radiation 
of wave-length 590—490 uy to that of wave-length 700—590 py is 
1:15. The greater efficiency of green light is connected with the 
fact that its frequency is such that 2hy corresponds exactly with 
the energy required to reduce a molecule of carbon — ie 


Photolysis of Methylene-blue, Sensitised by Zinc Oxide. 
E. Baur (Trans. Faraday Soc., Oct. 1925, advance proof).—In- 
vestigation of the photolysis of methylene-blue, sensitised by zinc 
oxide, offers corroboration of the idea that photolysis is molecular 
electrolysis (Baur, A., 1918, ii, 284). The zinc oxide, in absorbing 
energy, is converted into a ‘‘ phototrope ”’ one-half of which oxidises 
a substance in its neighbourhood, whilst the other reduces it. The 
scheme of the photolysis of methylene-blue is considered thus: 
{© +methylene-blue —> oxidation products - 

-+methylene-blue —> leuco-compound. A. E. M. 
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Photochemical Sensitisation. A. BerrHoup (T'rans. Faraday 
Soc., Oct. 1925, advance proof).—A discussion of various inter- 
pretations of the photochemical sensitising process. It is suggested 
that light may render a sensitiser chemically active and in consequence 
provoke a more or less complex chain of reactions at the end of which 
the sensitiser is regenerated (cf. preceding abstract). The hypothesis 
has been examined in connexion with the rate of addition of bromine 


to cinnamic acid and to stilbene, and is supported by the 2 
A. E. M. 


Becquerel Effect on Copper Oxide Electrodes. W. J. D. 
van Discx (Trans. Faraday Soc., Oct. 1925, advance proof).—For 
copper oxide electrodes in N-solutions of potassium nitrate, zinc 
nitrate, and sodium bromate subjected to wave-lengths between 
5700 and 8600 A. the Becquerel effect becomes zero at the same 
potential for all wave-lengths. It is concluded that the analogy 
with vacuum cells does not hold and that the effect does not consist 
in the neutralisation of positive ions in the liquid by the ejection of 
electrons from the electrode. Experiments with specially prepared 
electrodes show that cupric oxide and possibly cuprous oxide are 
light-sensitive. The Becquerel effect is then explained by the 
transport of oxygen resulting from the balance of the light reactions. 


2CuO0 = 2Cu+0,; 2Cu,0 4Cu+O, and 4Cu0 = 
A. E. M. 


Absorption of Light by Solutions of Electrolytes. H. von 
Hatpan (Trans. Faraday Soc., Oct. 1925, advance proof).—An 
examination of the validity of Beer’s law. The molecular extinction 
coefficients of solutions of sodium nitrate, sodium picrate, and sodium 
dinitrophenoxide are constant only up to 0-5N-concentration, 
above which the variations are greater than the observational 
error. Addition of potassium, sodium, and calcium chlorides to 
potassium nitrate solutions has a powerful effect on the absorption 
of light by the nitrate ions. The influence of calcium chloride is 
greater than that of either the sodium or potassium salt. At 0-048N- 
concentration potassium and sodium nitrate show the same 
molecular extinction coefficient. The light absorption by a 0-048N- 
barium nitrate solution showed differences from that of the alkali 
nitrates in the same sense as those induced by adding calcium 
chloride to potassium nitrate solutions, and it is deduced that bi- 
valent cations influence the light absorption of the univalent anion 
even in diluted solutions. Similar departures from Beer’s law were 
found by adding various salts to solutions of sodium picrate and 
sodium dinitrophenoxide. A. E. M. 


Action of Ammonia and of a Solution of Potassamide in 
Liquid Ammonia on certain Halides of Molybdenum and 
Tungsten. F. W. Berastrom (J. Amer. Chem. Soc., 1925, 47, 
2317—2323).—Molybdenum and tungsten dibromides and tungsten 
dichloride yield slightly soluble ammonobasic halides on treatment 
with liquid ammonia. Molybdenum tribromide and pentachloride, 
and tungsten pentabromide and hexachloride dissolve in liquid 
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ammonia to give red solutions, the first named also giving a preci- 
pitate of ammonobasic bromides. Dilution of the solutions yields 
amorphous precipitates of indefinite composition. Molybdenum 
pentachloride absorbs 8 mols. of ammonia gas, giving a derivative 
of unknown composition. “ Nitridation” takes place when an 
ammonia solution of molybdenum dibromide is kept for some 
days. Potassium ammonomolybdite, Mo(NK),NHg, is precipitated 
by adding excess of potassamide solution to molybdenum tribromide 
solution and keeping for some weeks. Free potassium is formed 
owing to reduction of the potassamide and “ nitridation”’ of the 
molybdenum; hydrogen and nitrogen are simultaneously formed. 
The compound reacts vigorously with water and is soluble in dilute 
sulphuric acid; it loses 0-SNH, at 120—130° in a vacuum. The 
sodium salt is prepared using molybdenum pentachloride and 
sodamide. Potassium ammonotungstite, (?)W(NK),NH,, is preci- 
pitated as above, using tungsten pentabromide. It is pyrophoric, 
blackens in air, and reacts violently with water. If excess of halide 
is used in these precipitations, ammonobasic mixtures are <7" 


Apparently Anomalous Protection against Oxidation. 
S. E. SHeprarp (Nature, 1925, 116, 608—609).—When a strip of 
copper, brass, or bronze is dropped into a solution of potassium 
persulphate, it is blackened readily and completely, whereas if it 
is slowly lowered into the solution, blackening either does not take 
place or is merely a patchy tarnish. The oxide layer forms a soft, 
velvety pile which consolidates when rubbed to a smooth and semi- 
lustrous layer. The phenomenon is evidently associated only with 
the difference in the time of exposure of the metal to the air—solution 
interface, and normal blackening can be caused by mechanical or 
chemical protection of the metallic surface as it passes the interface, 
where molecular oxygen is accumulating as a result of reactions 
expressed by the equations: (i) K,S,0,+H,O=2KHSO,+0; 
(ii) O+O=0,. In explanation of the oxygen interference, the 
formation of cuprous peroxide, Cu,O,, is postulated ; alternatively, 
both cuprous and cupric peroxides may be formed, with subsequent 
mutual reduction. A. A. E. 


Is Orthoboric Acid, H,BO,, Volatile in Steam? R. 
Anscut1z and K. RrmpenKROGER (Ber., 1925, 58, [B], 1734—1735). 
—Orthoboric acid is volatile with steam only if the temperature is 
sufficiently high to cause dissociation into water and metaboric acid ; 
the latter then volatilises and subsequently recombines with the 
condensed water to give orthoboric acid. If a solution of ortho- 
boric acid in water is distilled under atmospheric pressure, the 
distillate does not contain orthoboric acid. H. 


Corrosion of certain Metals by Carbon Tetrachloride. 
F. H. Ruopss and J. T. Carry (Ind. Eng. Chem., 1925, 17, 909— 
911).—Pure, dry carbon tetrachloride vapour reacts vigorously 
with aluminium yielding hexachloroethane, 2Al+6CCl,=2AlICI,+ 
3C,Cl,. Other metals are only slightly corroded by prolonged 
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exposure to the dry liquid or its vapour, but in presence of water 
hydrogen chloride is formed by the interaction of the water with 
carbon tetrachloride (the metals acting as promoters) and corrosion 
proceeds accordingly. ([Cf. B., 1925, 852.] C. I. 


Preparation of ‘‘ Phosgeno Salts.’’ A. F. O. GerMaNnn and 
C. R. Tompany (J. Amer. Chem. Soc., 1925, 47, 2275—2278).— 
An enclosed apparatus is described for the preparation of quantities 
of the pure metallic salts of the “ phosgeno acid,’’ COAI,Cl,, which 
are soluble in volatile solvents. Reactions of the type COAI,Cl,+ 
CaCl,—CaAl,Cl,+COCI, are utilised. Vapour pressure measure- 
ments confirm the formula CaAl,Cl,,2COCI, for the calcium salt 
(cf. Germann and Gagos, A., 1924, ii, 861). A method of analysing 
these salts is also described. &. 


Combustion of Carbon. III. H. F. Suita (Jnd. Eng. Chem., 
1925, 17, 930—931; cf. this vol., ii, 888, 987)—Further experi- 
mental evidence is adduced to support the view that carbon 
monoxide is the initial product of the combustion of carbon at high 
temperatures. [Cf. B., 1925, 835.] 


Phosphates of Zirconium and Hafnium. G.von HEvesy and 
K. Kimura (Z. angew. Chem., 1925, 38, 774—776).—The pure phos- 
phates, prepared by adding a solution of disodium hydrogen phos- 
phate in 6N-hydrochloric acid to a solution of the oxychlorides in 
6N-hydrochloric acid, were dried below 80°. Analytical results and 
general considerations point to the formula MO,,P,0;,2H,O (M=Zr or 
Hf), but when heated at 700° they lose 2 mols. of water. Hafnium 
phosphate is less soluble than zirconium phosphate in hydrochloric 
acid, and the separation of the two should be carried out in concen- 
trated acid. The solubility at 20° of hafnium phosphate is 0-00012 
and 0-00009 mol. per litre of 10-21N- and 5-94N-hydrochloric 
acid, respectively, whilst of zirconium phosphate it is respectively 
0-00023 and 0-00012 mol. per litre of 10-00N- and 6-01. -hydrochloric 
acid. Zirconium and hafnium may be separated as phosphates, but, 
even when working in strong acid solution, a large excess of phosphate 
should be used in the precipitation, which should also be carried 
out in the cold. 


Properties of Stannous Iodide. P. FRevuNDLER and (MLLE.) 
Y. Laurent (Bull. Soc. chim., 1925, [iv], 37, 1133—1135).—Con- 
centrated aqueous solutions of stannous chloride and sodium 
iodide deposit orange crystals of the monohydrate, SnI,,H,O, which 
on drying at 100° is converted into stannous oxide; the anhydrous 
iodide, obtained by spontaneous desiccation in the cold, or by 
warming a mixture of stannous chloride (1 mol.), sodium iodide 
(2 mols.), and hydrogen chloride (0-5 mol.), is stable at 100°. No 
double compound could be obtained in this case, but with potassium 
chloride in neutral solution the double compound, SnI,,KI,3H,0, 
described by Personne and Boullay, is obtained. The same com- 
pound is obtained in acid solution in the cold, but from warm 
solutions anhydrous stannous iodide is deposited, the temperature 
of transformation depending on the concentration of the potassium 
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iodide. In acid solution, the potassium double compound is readil 
oxidised, especially in sunlight, giving a dark brown solution whic 
loses iodine on warming and probably contains a periodide. Under 
similar conditions, stannous iodide prepared from sodium iodide 
oxidises very slowly with separation of colloidal stannic acid. In 
view of these facts, the colloidal complex in Laminaria flexicaulis 
is now regarded as containing, at least temporarily, the complex 
iodine-rubidium-sodium (cf. this vol., ii, 22). The existence of 
rubidium iodide in association with protoplasm is further supported 
by the presence of rubidium and iodine in the equivalent proportions, 
by the absence of iodine and rubidium from the salts resulting from 
spontaneous desiccation, and by the similar behaviour of the com- 
pound obtained from L. flexicaulis and the rubidium-—stannovs 
iodide complex, 2SnI,,Rbl (Auger and Karantassis, this vol., ii, 
814), on exposure to sunlight. R. B. 


Lead Bromate and Diacetato-diplumbo-bromate. E. 
and E. (Z. angew. Chem., 1925,38, 929—930).—Lead 
bromate is quite insensitive to shock or friction. A hot solution of 
lead acetate and acetic acid, when treated with potassium bromate, 
gives no precipitate on cooling, but lead bromate crystallises out 
after cooling and seeding. A mixture left over-night without 
seeding yielded a solid which on drying exploded with fatal results; 
the solid was found to be a mixture of lead bromate and diacetato- 
diplumbo-bromate (cf. Weinland and Paul, A., 1924, ii, 45), the 
latter being a readily detonated substance. Preparation in presence 
of acetic acid is therefore dangerous. 8.1. L. 


Doubly-refractive White Phosphorus. D. VorLANDER, W. 
SELKE, and S. Kress (Ber., 1925, 58, [B], 1802—1806).—Optically 
isotropic white phosphorus becomes converted into a doubly 
refractive variety (cf. Bridgman, A., 1914, ii, 647) when strongly 
cooled. The transition temperature of the two forms, determined 
from time-temperature curves and by observation with a specially- 
constructed polarisation microscope, is —68° (Bridgman, Joc. cit., 
records —76-9°). The crystalline form of the doubly-refractive 
variety is indistinct, but appears to be either monoclinic or rhombic. 
Attempts to obtain well-defined crystals from carbon disulphide 
or other solvents at low temperatures showed that phosphorus 
remains permanently undercooled under these conditions and that 
production of the doubly-refractive variety does not occur (cf. 
Bridgman, loc. cit.). A corresponding, doubly-refractive form of 
arsenic could not be observed above —190°. H. W. 


Effect of Sodium Chloride on Hydrogen-ion Concentration 
and Stability towards Alkali of Chromic Chlorides. K. H. 
Gustavson (Ind. Eng. Chem., 1925, 17, 945—952).—The addition of 
progressive amounts of sodium chloride to solutions of chromic 
chloride causes an initial increase in the value of pg, followed by a 
later decrease with greater sodium chloride concentration. The 
latter effect is due to the increase in concentration of the chromium 
salt, by hydration of the sodium chloride. The former change is 
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best marked in dilute solutions of lesser acidity. It is considered 
that it is due to changes in the composition of the internal sphere in the 
chrome complex, different modifications of the basic aquo-chromic 
chlorides existing analogous to the normal chlorides [Cr(H,O).,]Cl,, 
[Cr(H,O),ClJCl,, and [Cr(H,O),Cl,|Cl. Addition of sodium chloride 
will favour the formation of compounds with chlorine co-ordinatively 
attached, and the increase in chlorine ions is evidenced by decrease in 
the electric charges of the cation and by anincrease in pg. If sodium 
chloride is replaced by magnesium chloride, this effect is masked by 
the greater hydration tendency of the magnesium salt. The point at 
which precipitation occurs during addition of sodium hydroxide is 
not a function of pg, but is proportional to the ratio of chlorine to 
chromium in the complex cation. C. 1. 


Synthetic Potassium and Sodium Chromosilicates. (MLLE.) 
H. Karriou (Rocz. Chem., 1925, 5, 182—192).—Synthetic chromo- 
silicates of sodium and potassium are prepared by the fusion of 
mixtures in various proportions of chromium sesquioxide, sodium, 
or potassium chloride and carbonate, and silica. The fused mass, 
after being heated for 10 hrs., is extracted with water. In the case 
of mixtures with potassium, the residue thus obtained had so low a 
potassium content that most of them appeared to be compounds 
of chromium sesquioxide and silica in various proportions, the 
potassium present being probably an impurity. The only product 
of this type which appeared definitely to be a chromosilicate had a 
composition corresponding with the formula K,Cr,Si,,0.,. The 
crystalline nature of these substances could not be determined, 
owing to the extremely small size of the particles. The sodium 
chromosilicates obtained are of very complicated composition, and 
seem to be additive compounds of sodium silicate and oxide to 
chromosilicates of the same type as the known series of alumino- 
silicates, R,AI,Si,O,,,4- All the sodium chromosilicates prepared 
are isomorphous, in spite of considerable differences in composition, 
the proportions of chromium sesquioxide to sodium metasilicate 


being as 1: 2, 3, 4, 5, 6, 7, and 8. R. T. 


Decolorisation of Carbon Disulphide Solutions of Iodine by 
Red Phosphorus. R. N. Traxter and F. E. E. GERMANN 
(J. Physical Chem., 1925, 29, 1119—1124).—The work of Sestini 
(J., 1871, 24, 1005) on the action of moist red phosphorus on iodine 
in carbon disulphide has been repeated and verified. After decoloris- 
ation had occurred, the phosphorus was found to contain hydriodic 
and phosphorous acids, but no free iodine. The presence of these 
acids is ascribed to their insolubility in carbon disulphide, and not 
to adsorption. Decolorisation when dry phosphorus is added occurs 
only in dilute solution ; more concentrated solutions give phosphorus 
tri-iodide. Dry red phosphorus and red phosphorus which had been 
heated for 2 hrs., when shaken with iodine in carbon disulphide, 
lost 18-5% of its original weight before losing its activity towards 
iodine. The reddish-brown solutions resulting from this addition 
yielded red crystals of phosphorus tri-iodide, m. p. 55°. The low 
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m. p. (55° instead of 61°) was probably due to the presence of the 
compound P,S.[, (m. p. 119-5°) derived from the sulphur in the 
carbon disulphide. The preparation of phosphorus tri-iodide 
using carbon disulphide freshly purified with mercury is recom- 
mended. L. 8. T. 


Ferric Acid and Ferrates. L. Losana (Gazzetta, 1925, 55, 
468—497; cf. Baschieri, A., 1906, ii, 857; Frémy, Compt. rend., 
1841, 12, 23; Rossel, J. Amer. Chem. Soc., 1895, 17, 760).—The 
authors have attempted to prepare the following ferrates : potassium, 
thallium, silver, mercurous, barium, strontium, calcium, mercuric, 
copper, lead, zinc, nickel, cobalt, manganese, magnesium, ferrous, 
aluminium, ferric, chromium, thorium. Potassium ferrate was 
prepared by oxidising with chlorine a suspension of ferric hydr- 
oxide in aqueous potassium hydroxide (Merz, J. pr. Chem., 1867, 
101, 269). Barium and calcium ferrates (Frémy, loc. cit.) and 
strontium and magnesium ferrates were obtained by double decom- 
position from the potassium salt; with three exceptions, the 
ferrates of the other metals were obtained by double decomposition 
of the nitrates, with an aqueous suspension of very finely divided 
barium ferrate. In the cases of the ferrates of silver, barium, 
strontium, calcium, copper, lead, zinc, nickel, and cobalt, the analysis 
was obtained and the thermal decomposition also studied. Those 
of iron (ferrous and ferric), aluminium, and thorium decompose 
on drying and only the combining ratios of their constituents were 
determined. Manganese, thallium, and bivalent mercury do not give 
definite compounds; magnesium ferrate was not obtained. Barium 
ferrate (+4H,O) and strontium ferrate (+2H,O) are stable over 
concentrated sulphuric acid in a vacuum, and controlled thermal 
decomposition shows that they can exist as anhydrides, but calcium 
ferrate (+-2H,O) and copper ferrate (+H,O), which decompose in a 
vacuum over sulphuric acid, do not give anhydrides. The temper- 
atures of decomposition of the ferrates studied are diverse. All 
lose oxygen continuously except barium ferrate, which possibly 
gives the intermediate compound, BaFeO,. W. E. E. 


Co-ordination Chemistry. Chloroferrates of Substituted 
Ammonium Bases. H. Remy and H. J. Rornue (Ber., 1925, 
58, [B], 1565—1571).—According to the author’s “law of homo- 
polar combination’ of atoms (A., 1921, ii, 501) compounds con- 
taining atoms with the co-ordination number 5 or 7 are to be 
expected among the chloro compounds of ferric iron if they are 
capable of existence. From analogy with osmium and ruthenium, 
the existence of the ions [FeX,]’, [FeX,]’, [FeX,]'’, and [FeX,]” 
may be foreseen and stable compounds of the type M’,[FeX,] and 
M’,[FeX,] may be expected if the inherent instability of the corre- 
sponding complex ions is neutralised by combination with cations 
of suitable size and form. Such a series is found in the chloro- 
ferrates of substituted ammonium bases. The latter invariably 
also yield compounds, M’[FeX,], but their region of existence 1s 
nearly always smaller than that of the penta- and hepta-chloro 
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salts and their stability is generally less. Unfortunately, they are 
not sufficiently stable to permit measurements of molecular weight 
or conductivity. The following salts are described: methylam- 
monium tetrachloroferrate, [MeNH,][FeCl,], m. p. about 211°; 
methylammonium heptachlorohemiaquoferrate, 
m. p. 161°; dimethylammonium tetrachloroferrate, m. p. (indef.) 
97—104°; dimethylammonium pentachloroferrate, 
m. p. 98°; dimethylammonium heptachloroferraie, m. p. about 48°; 
trimethylammonium tetrachloroferrate; trimethylammonium penta- 
chloroferrate, m. p. 143-5°; tetramethylammonium tetrachloroferrate, 
m. p. above 308°; ethylammonium tetrachloroferrate, m. p. about 85° ; 
ethylammonium heptachloroferraite, m. p. 117°; propylammonium 
tetrachloroferrate; propylammonium heptachloroferrate, m. p. 118° 
after softening at 110°; butylammonium tetrachloroferrate, m. p. 
60-5°. H. W. 


Iridium Halides. F. Krauss and H. Geruacn (Z. anorg. 
Chem., 1925, 147, 265—287).—Attempts to prepare tetrahalides 
of iridium were unsuccessful. The formation of the trichloride 
from iridium and chlorine is accelerated by light and by the presence 
of carbon monoxide. Iridium tetrahydroxide readily reacts with 
chlorine when heated, yielding the trichloride, and with gaseous 
hydrogen chloride and bromide at the ordinary temperature, 
forming the substances [X,Ir(OH)(OH,)],2H,O. When heated, 
these lose their water of crystallisation, and the resulting compounds 
[X,Ir(OH)(OH,)] yield the acids [X,Ir(OH),|]H when dissolved in 
water. By further treatment of the substances 

[X,Ir(OH)(OH,)],2H,O 
with gaseous hydrogen chloride or bromide the compounds [X,IrOH,] 
are obtained. The compound [Cl,IrOH,] loses its water at 310°; 
the bromine compound could not be dehydrated without decom- 
position, and when heated yielded the dibromide at 440° and the 
monobromide at 485°. The tribromide was prepared by heating the 
dibromide in a bomb tube with bromine. Iridium and iridium 
tetrahydroxide are not acted on by iodine, but hydrogen iodide 
readily reacts with the tetrahydroxide forming the substance 
[I,IrOH,],2H,O. When heated this loses water to form the com- 
pound [I1,IrOH,], which, when further heated, yields the monoiodide 
and probably the di-iodide. The acid [I,l1rOH]H is probably 
formed when the substance [I,[rOH,],2H,O is dissolved in ~ 


Preparation of Auric Chloride. M. Perit (Bull. Soc. chim., 
1925, [iv], 37, 1141—1147).—The preparation of anhydrous auric 
chloride is best effected by the action of gaseous chlorine on gold 
leaf. In the apparatus described, the gold leaf is placed in a boat 
inside a tube (A) sealed on to a small flask. A current of chlorine 
at about 60—80 mm. in excess of atmospheric pressure is passed 
through the tube, leaving by a second tube, whilst a third tube at 
the bottom of the flask is connected with a test-tube in which the 
auric chloride is collected. The tube (A) and the adjacent side of 
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the flask are heated electrically, and at 245—250°, the optimal 
temperature, 0-15 g. of auric chloride is obtained per hr. (79% 
yield). R. B. 

Preparation of Beryllium. A. Stock, P. PRaArTorivs, and 
O. Prizss (Ber., 1925, 58, [B], 1571—1580).—Technical beryllium 
oxide is purified from aluminium oxide by conversion into the 
basic acetate, which is dissolved in chloroform and finally distilled. 
Larger quantities of material are more conveniently obtained by 
slowly adding a solution of basic beryllium chloride to a solution 
of sodium carbonate through which a brisk current of carbon 
dioxide is passed; basic beryllium carbonate is thereby dissolved, 
whereas aluminium and iron hydroxides remain. Dissolved iron 
in the solution is removed by hydrogen sulphide. After addition 
of a quantity of hydrochloric acid sufficient to precipitate a fraction 
of the beryllium carbonate together with a little aluminium and iron 
which still remain, the bulk of the beryllium is precipitated as the 
basic carbonate, which is converted into the hydroxide. The 
fluorides, NaBeF;, BaBel,, and BaBe,F¢, are prepared by dissolving 
the requisite amounts of beryllium oxide or hydroxide, sodium 
carbonate, and barium carbonate in hydrofluoric acid and ultimately 
heating the products before the blowpipe. 

The electrolyte is contained in an Acheson graphite crucible, 
which serves as anode; it rests on asbestos inside a copper cylinder, 
the intervening space being filled with kryptol. The cathode is 
composed of an iron rod with internal water cooling. The crucible 
is filled initially with kryptol and electrically heated at 700—800°. 
The contents are removed and sodium beryllium fluoride is intro- 
duced, followed gradually by the fluoride, BaBeF,. When the 
requisite temperature (1350°) is attained, the cathode is cleaned 
and reinserted and actual electrolysis begins, during which the 
fluoride BaBe,F, is added in small portions at frequent intervals. 
After 3 hrs., the process is interrupted and the beryllium is removed 
adhering to the cathode. A second and third run can be accom- 
plished if the electrolyte is enriched by addition of the volatile 
sodium beryllium fluoride. The yield of beryllium is 45—51%, 
the current efficiency 75—80% in the first period, 60% in the second 
and third periods. Almost half of the fluorides is lost by volatilis- 
ation at the high temperature required for electrolysis. Beryllium 
is thus obtained in a compact, crystalline form, d#® 1-842. It con- 
tains only traces of sodium or barium, its purity depending other- 
wise on that of the materials used. The iron content varies from 
0% to0-4%. The purity of the metal is most accurately determined 
by measurement of the hydrogen evolved when a known weight 
of it is dissolved in air-free, dilute hydrochloric acid. Traces of 
aluminium are determined by a modification of Atack’s method 
(A., 1915, ii, 842), using sodium alizarinsulphonate. H. W 


Colloidal Cobaltic Hydroxide. C. Paauand H. Borters (Ber., 
1925, 58, [B], 1539—1541).—Colloidal solutions of cobaltous 
hydroxide are obtained by the alternate addition of small quantities 
of solutions of cobalt chloride and sodium hydroxide to solutions 
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of sodium protalbate or lysalbate, but the protective action of 
the latter substances is less marked than with nickel hydroxide, 
and turbidity ensues when more than 10%, of cobalt is present. 
During dialysis, the cobaltous hydroxide is oxidised by the air to 
colloidal cobaltic hydroxide, which can be obtained in the solid, 
colloidally soluble form by evaporation of the dialysed solution ; 
stable preparations do not contain more than 10% of cobalt. If 
colloidal cobaltic hydroxide is directly prepared by the method 
described above, but in the presence of hydrogen peroxide, the 
stable, colloidally soluble, solid form can be obtained with more 
than 20% of cobalt. H. W. 


[Ultra-balance.] F. Houtz (Ber., 1925, 58, [B], 1924; cf. 
Holtz and Kuhlmann, this vol., ii, 319)—A reply to Kuhlmann 
(this vol., ii, 706). H. W. 


Elimination of Surface Devitrification on Laboratory 
Quartzware. F. C. Virspranpt (Ind. Eng. Chem., 1925, 17, 
835—837).—The surface “ devitrification ’’ or frosting that gradually 
develops on fused silica laboratory vessels is frequently caused by 
the deposition of “‘ slag ’’ particles in the surface of the material. 
The phenomenon has been investigated by repeatedly evaporating 
water in fused silica dishes, by repeatedly incinerating wet filter- 
papers in crucibles, and by repeatedly quenching hot fused silica 
tube in water. In each case surface “ devitrification ’’ occurred. 
The deterioration was progressive ; the ware gradually became brittle 
and eventually very fragile. The corroded surface layer is removed 
by hydrofluoric acid, and only by that acid. Vessels treated with 
hydrofluoric acid (by momentary immersion in the solution, which 
contains a little sulphuric acid) become clear and smooth again, 
and their life is prolonged. W. A.S. 


Calculations for and Calibration of the Haber-Liéwe Gas 
Interferometer. G. WERNER (Z. angew. Chem., 1925, 38, 
905—911).—Equations are deduced for determining the percentage 
composition of gas mixtures, involving the scale reading of the 
interferometer, the refractive indices of the component gases, the 
absolute temperature, the pressure, and a constant for the instru- 
ment. Dry air, free from carbon dioxide, is used as standard; and 
any impure gas or mixture can be used for the same purpose after 
its relative refractive index (taking that of air as unity) has been 
determined. A single, short experiment enables the difference 
in refraction to be determined, by means of which the analysis of 
a gas mixture can be carried out independently of temperature 
and pressure. Mixtures of gases having widely different refractive 
indices can be analysed by using as standard a gas (e.g., carbon 
dioxide) the refractive index of which lies between the -o 

W. T. K. B. 


Cryostat for Precision Measurements at Temperatures 
extending to —180°. J.E. Watters and A. G. Loomis (J. Amer. 
Chem. Soc., 1925, 47, 2302—2306).—A cryostat is described, based 
on that of Henning (Z. /nstrumentenkunde, 1913, 33, 33), which 
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maintains for 3 hrs. any required temperature between 0° and 
— 180° to within +-0-01°. Aged liquid air is allowed to flow through 
a copper spiral immersed in petroleum or butane (for temperatures 
to —140° and to —180°, respectively) contained in a Dewar vessel, 
the rate of flow, controlled by a water head, being such that the 
bath tends to cool slowly. Change in the temperature of the bath 
is revealed by the gradual deflection of a galvanometer in the 
resistance thermometer circuit; the needle is constantly restored 
to zero by the momentary passage of a current through a resistance 
coil in the cryostat liquid. 8. K. T, 


Porous Electrode for Oxidations or Reductions. M. 
Kwnoset (Ind. Eng. Chem., 1925, 17, 826).—Knobel (A., 1923, 
ii, 608) and Schmid (A., 1924, ii, 324) have described a hydrogen 
electrode consisting of a platinised, but still porous, graphite tube. 
Similar electrodes can readily be prepared for use in electrolytic 
oxidation or reduction. The graphite tube (one end is closed) is 
electroplated with lead, copper, zinc, nickel, iron, or silver, a current 
of air being blown through the electrode in order to keep it porous. 
The metallic layer should be 1—2 mm. thick, because it does not 
adhere well to the graphite. [Cf. B., 1925, 855.] W. A. S. 


Mineralogical Chemistry. 


Rare Gases of Volcanic Exhalations. A. Pivurtr and E. 
Boaato-Lera (Mem. R. Accad. Lincei, 1924, [v], 14, 871—884). 
—In the various volcanic gases of different Italian localities 
examined, the ratio argon : nitrogen is constantly less than in the 
atmosphere, a value as low as 0-381 being obtained in one case. 
The ratio (helium-+ neon) : argon varies within wide limits, but, as 
with the gases of thermal springs, is always higher than with air. 
For the gases of any one volcanic region, the content of neon and 
helium increases as the temperature at which the gases issue falls. 
In no instance were more than traces of neon found. T. H. P. 


Albite and other Authigenic Minerals in Limestone from 
Bengal. E. Spencer (Min. Mag., 1925, 20, 365—381).—Small 
crystals of albite, together with crystals of quartz, mica, pyrite, 
rutile, and tourmaline, occur in certain zones in limestone beds 
near Raipura in Gangpur State. The albite crystals are twinned 
on the Roc Tourné type and are dark grey in colour due to carbon- 
aceous inclusions. Analyses (I by K. B. SEN) show the mineral to 
be practically pure albite : 

SiO,. Al,O;. Fe,0; MgO. CaO. Na,O. K,O. Ign. Total. 
I. ... 66-95 19-72 0:50 0:88 066 995 0-52 063 99-81 
II, ... 67:10 19:95 0-55 0-70 0-50 10:30 0-60 0-85 100-55 

A review, with bibliography, is given of the literature on the 

occurrences of small crystals of felspars in limestones, and it is 
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concluded that the crystals have grown in place and are not the 
result of metamorphic processes. L. J. S. 


Chloropha2eite in Dolerites near Edinburgh. R. CamMPpBELL 
and J. W. Lunn (Min. Mag., 1925, 20, 485—440).—Chlorophaeite 
occurs as irregular patches in the dolerites (tholeiites) of Dalmahoy 
and Kaimes Hills near Edinburgh. On freshly-fractured surfaces 
it is bright olive-green with glassy lustre, but on exposure it 
soon changes, through dark-green, to black with pitchy lustre. 
This change in colour is not due to the action of light, but to oxid- 
ation. The material is mostly optically isotropic with n 1-498; 
hardness 1-5, d 1-81. Analysis by W. H. HERDSMAN gave: 


SiO,. TiO, Al,O;. Fe,0;. FeO. MnO. MgO. CaO. Na,O. K,0. 
32:95 0-62 540 12:37 9-18 033 475 3-05 168 0:36 
H,O (at 105°). H,O(+ 105°). Total. 
23-90 5-20 99-79 
Several other occurrences of chlorophaeite in Scotland are noted. 
L. J.S. 


Analytical Chemistry. 


Use of the Quinhydrone Electrode for the Determination of 
po in Soils. C. Briovux and J. Pien.—(See i, 1227.) 


Standardisation of Solutions used in Icdometry. II. 
8. Poporr and J. L. Wuirman (J. Amer. Chem. Soc., 1925, 47, 
2259—2275).—An electrometric study of the reaction between 
solutions of iodine in potassium iodide and of sodium thiosulphate 
shows that when the mixed liquids after titration are of large volume 
and the iodide concentration is therefore low (below 1°%) a loss of 
iodine occurs. This loss is inappreciable when the iodide concen- 
tration is within 1% to 8% and the titration time, in the dilute solu- 
tion, does not exceed 10 mins.; or when the 1° of iodide is replaced 
by its equivalent (0-06N) of hydrochloric acid, or by sulphuric acid 
up to 0-6N. Sunlight has no influence when the solutions contain 
up to 4% of iodide, although it vitiates the results when certain 
mineral acids are present. One °% of iodide and 0-2N-acids may 
be used safely in diffused light. When the iodide concentration 
is less than 1°% the order of mixing the solutions slightly influences 
the results. The conditions necessary for the accurate standardis- 
ation of thiosulphate solutions against iodine or potassium per- 
manganate, dichromate, or bromate, are detailed. 


Diphenylamine Reaction [for Nitrates]. L. Exxrrt (Pharm. 
Zentr., 1925, 66, 649—650).—The development of a coloration on 
addition of diphenylamine to a solution in sulphuric acid is not 
specific for nitric acid, but arises from the presence of many other 
oxidising agents. The colorations developed by the common 
oxidising agents when a solution in concentrated hydrochloric acid 
is treated with diphenylamine in glacial acetic acid, diluted, and 
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portions are shaken with chloroform and ether, are tabulated. 
Concentrated phosphoric acid gives even stronger colorations than 
sulphuric or hydrochloric acid. 8. I. L. 


Quantitative Kjeldahlisation of Nitrates with Phenol- 
sulphonic Acid and Potassium Sulphate. B.M. Marcoscues 
and E. Scuernost [with V. WoynaRr] (Ber., 1925, 58, [B], 1850— 
1857).—Kjeldahlisation of sodium or potassium nitrate by sulphuric 
acid in the immediate presence of phenol and potassium sulphate 
gives low values for nitrogen. If, however, addition of potassium 
sulphate is delayed until the first main reaction is completed (about 
3 hr. after commencement of the heating with a small luminous 
flame), accurate results are obtained. The success of the process 
appears to depend on the quantitative conversion of the nitrate 
into mononitrophenolsulphonic acids, since the corresponding poly- 
nitro compounds cannot be accurately kjeldahlised. The immediate 
addition of potassium sulphate disturbs the regular course of mono- 
nitration owing to the very considerable development of heat 
which it causes. Addition of compounds which are formed during 
the reaction (e.g., potassium hydrogen sulphate) and do not evolve 
any considerable amount of heat when added to concentrated 
sulphuric acid is harmless even in the initial stages of the process. 

H. W. 


Replacement of Monohydric by Dihydric Phenols in the 
Kjeldahlisation of Nitrates. B. M. Marcoscnes and E. 
ScHeErnost (Ber., 1925, 58, [B], 1857—1860; cf. preceding abstract). 
—Experiments with quinol, resorcinol, pyrocatechol, pyrogallol, 
phloroglucinol, and hydroxyquinol show that only resorcinol and 
phloroglucinol are suitable in place of phenol as fixing agents for 
nitrate nitrogen in the kjeldahlisation of nitrates in the absence 
of an accelerator. Complete kjeldahlisation of potassium nitrate 
can be effected in 4 hrs. in the presence of phloroglucinol and 
molybdic acid. Salicylic, m-hydroxybenzoic, and gallic acids are 
unsuitable. H. W. 


Electrolytic Determination of Moderate Amounts of 
Arsenic. J. Mor and J. 8. Jamieson (J. South African Chem. 
Inst., 1925, 8, 16—18).—The apparatus is a modification of Thorpe’s 
electrolytic apparatus with substitution of the generator cell by a 
narrow cylinder, and of the porous pot by an alundum crucible. 
A cadmium electrode is used (activated by reversal of the current 
and subsequent deposition of porous cadmium on restoring the 
normal direction) and platinum anode. The pressure of the anode 
liquid (1: 5-sulphuric acid) prevents outward diffusion of the 
arsenical liquid. The cross tube is filled with lead acetate cotton 
wool, and the gas exit connected with silver nitrate tubes; the 
contents of these are titrated with dilute iodine solution after 
addition of a large excess of potassium iodide. ([Cf. ey = 


Simple Apparatus for the Determination of Carbon Dioxide. 
G. Wirrie (Ber., 1925, 58, [B], 1925).—An apparatus for the rapid, 
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accurate determination of carbon dioxide in carbonates is described 
and figured. 


Detection of Sodium as Oxalate. L. W. WINKLER (Pharm. 
Zentr., 1925, 66, 669—670).—The conditions under which a precipit- 
ate is obtained on addition of a potassium oxalate solution to 
solutions containing various sodium salts are described. The test 
is best carried out in an alcohol—water solution containing 30% of 
alcohol by volume; a solution containing 2 mg. of sodium per c.c. 
gives an oxalate precipitate in 10 mins. 


Sodium Rhodizonate as a Reagent for Barium, Strontium, 
and Lead. I. M. Koirnorr (Pharm. Weekblad, 1925, 62, 1017— 
1020).—Solutions of sodium rhodizonate decompose on keeping in 
air. Fresh neutral solutions can be employed to detect lead, 
strontium, and barium in neutral solutions, but the utility of the 
reagent is limited. The sensitiveness to barium and strontium is 
much increased by addition of alcohol, 2 mg. of barium and 10 mg. 
of strontium per litre being detectable. 8. I. L. 


Separation from Calcium of Magnesium, Iron, Aluminium, 
and Phosphoric Acid. W. F. Jaxép (Rocz. Chem., 1925, 5, 
159—172; cf. this vol., ii, 69).—The addition of ammonium citrate 
to solutions containing calcium, in the presence of magnesium, 
tervalent metals, and phosphates, causes the calcium oxalate preci- 
pitated by the addition of ammonium oxalate to crystallise in 
octahedra of the approximate composition CaC,0,,2-5H,O. In 
this form, calcium oxalate does not tend to form solid solutions with 
magnesium oxalate, isomorphous with the monohydrate obtained 
in the absence of citric acid. Citric acid, further, owing to its 
tendency to the formation of complex ions, to a certain extent 
inhibits the precipitation of impurities such as iron, aluminium, 
phosphates, and magnesium. 200—300C.c. of a faintly acid solution 
containing from 0-02 to 0-3 g. of calcium are treated with 20—25 c.c. 
of 10°, ammonium citrate solution and warmed to 40—50°. Aslight 
excess of 3° ammonium oxalate solution is then added, and the 
precipitate of $-hydrate collected, and boiled with dilute feebly 
acid citrate solution, thereby converting the precipitate into the 
stable monohydrate, and incidentally freeing it from impurities. 
The calcium is then determined as oxide. R. T. 


Detection of Minute Quantities of Material at Very 
Great Dilution. F. L. Haun (Festschr. Physikal. Verein, 
Frankfurt a.M., 1924; from Chem. Zenir., 1925, ii, 75).— 
Tincture of alkanet which contains hydroxyanthraquinones gives 
colour changes with many metals, including magnesium, which can 
be recognised by alterations in the absorption spectra. 1:2:5:8- 
Tetrahydroxyanthraquinone (quinalizarin) gives a_bluish-violet 
solution in alkalis, which changes to a cornflower-blue in the presence 
of small quantities of magnesium and gives a blue precipitate with 
larger quantities. Ammonium salts mask or hinder the reaction. 
The test is sensitive to 1 ug./c.c. in the cold and 0-5 ug./c.c. when hot. 
The diphenylamine reaction for nitrates is not specific. A nitrate 
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is reduced to nitrite by lead salts and metallic lead and then detected 
by the diazo reaction. The reagents must be absolutely free from 
nitrate. The water is boiled with zinc dust and distilled. The 
lead and lead salt are obtained by strongly heating lead formate. 
A little of the solution to be tested is heated with some of the powder 
for 15—30 mins. at 100°, poured off from the lead, and treated with 
the diazo reagent (sulphanilic acid or «-naphthylamine in acetic 
acid). Using 1—2 c.c. solution, 1 mg. of nitrate per litre gives a 
strong red and 0-1 mg. a distinct rose coloration. The diazo 
reagent is made more stable by using more than the usual amount 
of acetic acid and adding a suitable quantity of marble. If kept in 
a bottle filled with a stopcock tube, the quantity required may be 
obtained by the pressure of the carbon dioxide. A powder form of 
the reagent is obtained by mixing sulphanilic acid with acetnaphthyl- 
amide. This is boiled with acid or alkali just before using. The 
action of copper as an accelerator in the reaction between ferric 
salts and thiosulphate (resulting in ferrous salts and tetrathionate) 
can be used as a delicate qualitative and quantitative method for 
copper (cf. A., 1924, ii, 412). The disappearance of the ferric iron 
is followed by means of thiocyanate and the sensitiveness of the 
reaction raised to 0-03 ug. in 25 c.c. 


Permanent Standards as a Possible Source of Error in 
Iron Determinations. E. S. Hopkins (Ind. Eng. Chem., 1925, 
17, 832).—The determination of small amounts of iron in water by 
the procedure given in “ Standard Methods of Water Analysis ” 
(American Public Health Association) is liable to error for two 
reasons: (i) the cobalt chloride used in making up the standard 
solution may not be pure, and (ii) the Nessler tubes used may not 
be of an appropriate shape or capacity, the tints observed in different 
concentrations being differently related to one another in different 
sizes and shapes of tubes. The colour standards should be checked 
against actual iron solutions. W. A. S. 


Separation of Tantalum from Niobium, and Detection and 
Determination of Tantalum in Niobium Compounds. A. R. 
Powe. and W. R. ScHoELLER (Analyst, 1925, 50, 485—498).— 
Tantalum and niobium may be separated by a method depending 
on the differential hydrolytic dissociation between oxalotantalic 
and oxaloniobic acids in the presence of tannin in slightly acid 
solution, and the method may be modified to allow of the detection 
and determination of small quantities of tantalum in niobium 
compounds. The two elements may be identified in admixture by 
the characteristic colours of the precipitates produced. ([Cf. B., 
Dec. 11th.] D. G. H. 


Determination of Urobilin and Urobilinogen. A. J. L. 
TERWEN.—(See i, 1351.) 


Determination of Uric Acid in Blood. M. DretaviLLe and 
C. M. Jonrs.—(See i, 1344.) 
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General, Physical, and Inorganie Chemistry. 


Excitation of the Hydrogen Spectrum by Electron Impact. 
P. M.S. Biackert and J. Franck (Z. Physik, 1925, 34, 389—401).— 
The four possible modes of explaining the atomic spectra are : 
(1) The molecule is directly split up by the impact into a normal 
and an excited atom. (2) The molecule is excited by the impact 
and dissociated into a normal and an excited atom by collision 
while still in the excited state. (3) Normal free atoms produced 
by the discharge may be excited by the impact of an electron. 
(4) Atoms may also be excited by absorption of radiation, by 
collision with positive ions, and by successive collisions with elec- 
trons. The experiments show that electrons possessing sufficient 
kinetic energy can dissociate, in one elementary act, a normal 
hydrogen molecule into a normal atom and an excited atom. The 
broadening of the Balmer lines due to the Déppler effect is greater 
in this case than when free atoms are excited, owing to the great 
velocity with which the atoms separate in dissociation. A sugges- 
tion is made, with some reserve, that the impact of electrons may 
result in dissociation into two normal atoms, the excess energy being 
radiated as a continuous emission stretching from the far ultra-violet 
down to long wave-lengths. E. B. L. 


Absorption of the Balmer Lines in Hydrogen. R. V. 
Jotowicz (Phil. Mag., 1925, [vi], 50, 1089—1096).—Attempts 
have been made to observe absorption of the Balmer lines by 
hydrogen subjected to bombardment by electrons. Electrons from 
a glowing filament were accelerated by an electric field through 
a grid into a field-free space between the grid and a metal plate. 
A beam of light passed through the tube between grid and 
plate into a spectroscope, and was observed directly and also 
photographed. Experiments were carried out both with white 
light and with light from a hydrogen tube. Neutral glass wedges 
were used for the comparison of intensities (Nicholson and Merton, 
A., 1916, ii, 461). No trace of absorption was observed even with 
a specially designed apparatus in which a column of hydrogen 
25 cm. long was subjected to electron bombardment. It is con- 
cluded either that the number of hydrogen atoms with electron 
moving in the second orbit is too small to produce absorption effects 
under the conditions of experiment, or that the ionisation is mole- 
cular, unaccompanied by dissociation. A. B. M. 


Fine Structure of Hydrogen Lines. G. Hansen (Physikal. Z., 
1925, 26, 678—680).—The structure of H, is the simplest case to 
which the relativistic fine structure can be applied. The author has 
used a long tube (cooled in the centre by liquid air) containing 
electrolytic hydrogen through which direct current is passed. The 
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measurements were made by a Lummer-Gehrcke plate and a regis- 
tering photometer. For H,, in the short-wave group the records 
indicate a definitely unsymmetrical distribution of intensity among 
the components in the sense that the shorter wave is more intense. 
The effect is shown under widely diverging conditions. The value of 
Av definitely increases for the lines «—>8—>y. The intensity 
ratio Ishort-wave/Liong-wave Of the doublet groups is dependent 
on pressure and current density, especially so in the case of H,; 
e.g., at p=0-13 and current density 0-039 the ratio is 1-05, whilst 
at p=0-015 and current density 0-047 the ratio is 1-29. The 
separation Av is 0-317/cm. The results are discussed theoretically. 
R. A. M. 


Theory of the Fine Structure of H and Het Lines. L. B. 
Ham (Physical Rev., 1924, [ii], 23, 107)—Application of Glitscher’s 
method (Ann. Physik, 1917, [iv], 52, 608) gave a value for the 
hydrogen doublet of the Balmer series twice that given by relativity. 
Similarly, results for the L-doublets of the X-ray spectra were 
incompatible with experimental values; Kunz’s electromagnetic 
emission theory (Physical Rev., 1914, [ii], 3, 464) gives the same 
results as relativity. 'The mass variation of the electron in jumping 
from orbit to orbit is considered. A. A. E. 


Recent Results in the Investigation of Fine Structure. 
E. Geurcxe (Physikal. Z., 1925, 26, 675—677; cf. A., 1921, ii, 
565; 1922, ii, 3, 726; Ann. Physik, 1924, [iv], 74, 575).—The fine 
structure of the Balmer lines of hydrogen shows that the relative 
intensity of the component lines can vary. This variability is 
greatest for H, and decreases with higher values for the series-term. 
In a tube 3 cm. wide at a pressure less than 0-1 mm., H,, is weaker 
than H,,, whilst in a tube 1-5 mm. wide at a few mm. pressure H,, is 
weaker than H,,. By decreasing the pressure and somewhat narrow- 
ing the tube, the intensities of H,, and H,, can be made approxim- 
ately equal. The relative intensity of the two components can 
therefore be altered at will without profoundly influencing line 
breadths in the entire system. The experimental separation of 
and H,, is AA=0-128 A. (Av=0-296/em.). 

An investigation of the fine structure of helium lines, especially 
the 4686 line, has been compared with Sommerfeld’s theoretical 
classification. The three strongest components of the permitted 
lines show a separation in agreement with the theoretical predic- 
tions. The intensities of the other lines cannot, however, be 
reconciled with theory. Setting on one side the selection principle, 
the separation of the strongest lines leads to a lower value of Av. 
Deviations of the same type from the requirements of theory have 
been observed by Bowen and Millikan for the doublet separation 
of Mg II, Al III, and S VI (this vol., ii, 252, 342). Therefore the 
lower value of Av for helium is not without strong evidence. The 
experimental results are compared with earlier work by Paschen. 
The work is discussed with special reference to the 4686 line of 
helium, by Pachen, Joos, Sommerfeld, Smekal, and the we 

RAM. 
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Spectrum of ‘‘ Nebulium.’’ H. B. Lemon (Physical Rev., 
1924, [ii], 23, 766—767).—A study of 35 lines, of unknown origin, 
included in the spectra of the nebulz. A. A. E. 


New Combination Series in the Helium Spectrum. J. S. 
Foster (Physical Rev., 1924, [ii], 23, 293).—Direct measurements of 
wave-lengths of lines of the series 1P—mP, 1P—mF, 1P—mG, 
1P—mH, etc. for m=4 to 6 differ in only one case by more than 
0-2 A. from the calculated values. With higher fields, lines belong- 
ing to the series 1S—mD, 1S—mF, 1S—mG, etc. have been 
recognised. A. A. E. 


Low-voltage Arc in Oxygen. L. L. Lockrow (Physical Rev., 
1924, [ti], 23, 553).—The critical potential for an ionisation process 
is 16-1 volts. The spectrum at 22 volts shows the negative bands, 
lines of the triplet system, and the one line 4368 A., 1S—3P, of the 
singlet system. A. A. E. 


Absorption in Excited Gases. K.W. MEISSNER (Physikal. Z., 
1925, 26, 687—689).—In a mixture of neon and helium some 
strong lines suffer little or no absorption, whilst other equally 
intense lines are very strongly absorbed. For neon, lines requiring 
ls, and 1s; terms are strongly absorbed and the ls, and 1s, states 
are only weakly absorbed. The ls, and 1s; states must therefore 
exhibit relatively long life-periods. The results are in good agree- 
ment with the term-scheme of neon. The work has been extended 
to argon. Similar differences in absorption are observed, but the 
series classification is as yet too defective to allow of rigorous 
conclusions. The work on neon has been extended in an ingenious 
manner, whereby the life-period of the S, state has been calculated 
on the basis of the lines 6402, 6143 A., and the value 0-0038 sec. 
obtained. The life-period of the S, state is markedly shorter and 
more difficult to estimate. R. A. M. 


Red Neon Lines. K. Burns (J. Opt. Soc. Amer., 1925, 11, 
301—310).—The results from sixty-eight plates measured at the 
Allegheny Observatory indicated no appreciable change in the 
relative values of the mean wave-lengths of the red neon lines given 
by the Bureau of Standards. From their agreement amongst 
themselves and with the results of other observers, it is concluded 
that the Bureau of Standards values are sufficiently accurate to 
warrant the expressing of their means to 0-0001. Under the 
observational conditions, the lines examined showed no complexities 
which interfered with the accuracy of measurement with orders of 
intensity up to 100,000. A. E. M. 


Distribution of Energy over the Lines of the Main Series 
of Neon in a Column Discharge. H. B. DorGELo (Physica, 
1925, 5, 90—100).—In a neon column (7 mm. pressure) with 350 
volts and 50 milliamp., the energy is radiated practically entirely as 
2p—2s and 2s—ls light. Values of the effective candle power are 
obtained by multiplication of the intensity of each line with the 
eye sensitivity factor for its wave-length. In the circumstances a 
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total 1-23 spheric candles per watt was calculated; direct measure- 
ment with a flicker photometer gave 1-66 spheric candles/watt. 
The average intensities of the multiplet components agreed with the 
intensity rules previously given; the energy distribution was, 
however, materially different from that in an excitation tube. 
CHEMICAL ABSTRACTS. 


Spectrum of Singly Ionised Silicon. M. Sana (Nature, 1925, 
416, 644).—Certain lines, ascribed by Fowler to singly ionised 
silicon, but not included in his scheme of classification, can be 


arranged in a group of quadruplets. A. A. E. 


Chlorine Spectrum in the Extreme Ultra-violet. J. J. 
HoprieLp (Physical Rev., 1924, [ii], 23, 766)—Many new strong 
lines have been observed, as well as lines corresponding with those 
occurring in the vacuum spark spectrum. A new group of bands of 
aluminium chloride was observed at 2620 A. A. A. E. 


Arc Spectrum of Titanium from 7496 to 2273 A. K. 
BEHNER (Z. wiss. Phot., 1925, 23, 325—341)—Using titanium 
sulphate in the are between copper electrodes, about 1330 lines 
between wave-lengths 7496 and 2273 were measured. Wave- 
lengths are given to 0-001 A., the maximum mean error being 
seldom more than 0-002 A. Data of intensities of lines and of 
regular groups of multiplets are given. Nearly all the lines described 
by earlier workers were found, and in the ultra-violet a number 
of arc lines were measured which previously were considered to be 
spark lines. The new are compared with older measurements, with 
the view of reducing the Rowland values to the international system. 
From a comparison of Rowland’s original values with his own, the 
author presents a new “ error ”’ curve, in which the correction curves 
of Kayser and Hartmann are also included for comparison. Marked 
deviations from both correction curves are found, although in some 
regions the agreement with either the Kayser or the Hartmann curve 
is good, so that for titanium neither can be considered the better. 
Individual lines show a marked deviation, and in general these are 
the lines for which Rowland found extreme values. Although a 
conversion from the Rowland to the international system is possible 
on the average, it is not so for individual lines. The author’s 
results are compared with those of other workers, in particular with 
those of Crew (Astrophys. J., 1924, 60, 108—121). Crew’s method 
of graphical interpolation for measuring his plates does not give the 
highest degree of accuracy. W. C. 


Vacuum Spark Spectrum of Zinc in the Region 2100— 
4000 A. R. A. Sawyer and E. J. Martin (Physical Rev., 1924, 
[ii], 23, 766).—In addition to 250 new lines, all the spark lines given 
by Exner and Haschek appeared, but of the arc spectrum only the 
subordinate triplets 2p—3s, 2p—3d, and 2p—4d appeared with 
considerable intensities. The new lines are grouped to some extent 
in the regions 2400—2700 A. and 3500—4000 A. . A.A.E. 
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Infra-red Line Spectrum of Zinc and Cadmium. H. M. 
RANDALL and W. N. St. Peter (Physical Rev., 1924, [ii], 23, 766).— 
The spectra of zinc and cadmium were examined in the region 
1—d uz. A. A. E. 


Change of Wave-lengths for certain Lines of Zinc, Cadmium, 
and Mercury in a Condensed Discharge. M. Fuxvpa (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1925, 3, 183—192).—When a 
condensed discharge was passed between metal poles in a fused 
silica Geissler tube, certain spectral lines were shifted. The shifts 
increased with the distance of a spark gap inserted in series with 
the discharge tube. Many spark lines appeared in the spectrum 
of the condensed discharge, increasing in number and _ intens- 
ity as the spark gap was widened. The appearance of these 
lines was accompanied by augmented displacements of some 


lines. The shifted lines generally belonged to the sharp series and 


the displacements were of the order of 1 A. towards the red. Under 
comparable conditions for lines having the same notation, the 
magnitude of the shi‘t was in the order: cadmium (highest), 
mercury, zinc. In most cases, the lines of the diffuse series were 
displaced towards the red, but a few, e.g., the yellow lines of mercury, 
were shifted in the reverse direction. It was concluded that the 
shift was due to the intermolecular electric field arising from close 
packing of ions and electrons in the capillary. R. A. M. . 


Series Relations in the Spectra of Doubly Ionised Gallium 
and Indium. J. A. Carroit (Physical Rev., 1924, [ii], 24, 205). 
—The hot spark spectra of gallium, indium, thallium, and mercury 
have been examined from 500 A. upwards. The principal pairs of 
the doublet systems of Ga III and In III are at 1495-2—1534-6 
(8v=1720) and 1625-3—1748-8 (38,4350), respectively, the outer 
electron being assigned a 4-quantum and a 5-quantum orbit. The 
line 1414-57 A. is probably 1S—2P in Ga II. A. A. E. 


Structure of the K« Lines of Molybdenum. F.K. RicHTMYER 
and R. C. SPENCER (Physical Rev., 1924, [ii], 23, 550—551).—Energy- 
wave-length diagrams show that the line Kz, is broader than 
Kx,; the width of the latter is probably not greater than 0-0003 A. 
The distribution of energy over the focal spot is not er w 

A. A. E. 


Arc Spectrum Regularities for Ruthenium. W. F. MEGGERS 
and O. Laporte (Science, 1925, 61, 635—636).—The condensed 
spark under water shows 85 distinct absorption lines between 2255 
and 4709 A. The lowest term of ruthenium is 5-fold with the 
separations 392-2, 621-7, 900-9, 1190-8 cm.? and inner quantum 
numbers 0, 1, 2, 3, 4; it is regarded as a quintuplet D-term. The 
D-term combines with 46 or more higher levels, accounting for the 
majority of the strong lines in the ruthenium arc spectrum. In 
agreement with a general rule that the most sensitive lines of a 
spectrum always involve a quantum jump with AK=1, the “ raies 
ultimes,” 3436-74 and 3498-95 A., occur also in a 5D—5F combination. 

A. A. E. 
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Width of the Kz; Absorption Discontinuity in Silver. F. K. 
RicHTMYER and R. C. Spencer (Physical Rev., 1924, [ii], 23, 760— 
761).—An experimental verification of the conclusion that with a 
perfect crystal, a target of uniform energy distribution, and a slit 
system of angular width «, then if the absorber has a perfectly sharp 
discontinuity showing no structure, (i) the width of the observed 
discontinuity should be «, and (ii) the shape of the energy curve 
through the discontinuity should be made up of two parabolas. 

A. A. E. 


Line Spectra of Tungsten and Nickel in the Afterglow of a 
Discharge through a Mixture of Nitrogen and Argon. A. G. 
Worrtuine and R. Rupy (Physical Rev., 1924, [ii], 23, 767).—With 
tungsten electrodes, two afterglows were obtained in a discharge 
through a mixture of argon (99-8%) and nitrogen (0-2%) at 300 mm.; 
the spectrum of the orange glow showed strongly the first and . 
second groups of positive nitrogen bands, and that of the blue glow 
showed the tungsten lines superposed on a faint background con- 
sisting of a continuous spectrum and nitrogen bands. In the 
conditions favouring the latter, a dark deposit, probably tungsten 
nitride, is formed. With nickel electrodes, the blue glow gave place 
to a green one showing strong nickel lines. Glows obtained in 
pure nitrogen were much feebler. No argon lines were observed 
during the discharge or in the afterglow. A. A. E. 


Excitation Function of the Mercury Spectrum. J. A. 
ELDRIDGE (Physical Rev., 1924, [ii], 23, 294).—For low pressures 
and ‘currents, ionisation plays an unimportant role in spectrum 
excitation. Lines which originate in electrons falling from an S, D, 
or d, orbit become stronger, and those from an s, d,, or d, orbit weaker 
with increasing energy of the primary electrons. A. A. E. 


Behaviour of Mercury Arc Lines after Removal of the 
Exciting Potential. L. J. Hayner (Physical Rev., 1924, [ii], 
23, 294).—The line 2537 A. was particularly strong in the after- 
spectrum, and exhibited also a second type of persistence between 
40° and 200°. Its rate of decay appeared to determine the interval 
between the extinction of the are lines and their reappearance. 
Principal series lines were not found in this after-spectrum. The 
extinction of the arc lines immediately after removal of the potential 
is probably due to absorption by excited atoms in the 2p state 
(Kurth, ibid., 1923, 22, 202). A. A. E. 


Excited Atoms in the Striated Glow Discharge in Mercury 
Vapour. W.H. McCurpy, L. A. Turner, and K. T. ComptTon 
(Physical Rev., 1924, [ii], 23, 776).—It is suggested that ionisation 
in the striations is cumulative, depending on the existence of 
27, ,0,3 excited atoms ; the action of slight impurities, only in presence 
of which striations are possible, is to reduce the concentration of 
these excited atoms and prevent their diffusion into the dark spaces. 
The metastable states 2p, are relatively most prominent; absorp- 
tion involving inter-system transitions is less probable than that 
in one system. 


ond | 
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- Completion of the Series in the Arc Spectrum of Lead. 
H. GresELER and W. Grortrian (Z. Physik, 1925, 34, 374—388).— 
The spectrum was excited by a stream of electrons from a glowing 
filament in a long silica tube containing lead and surrounded by an 
electric furnace. Many new lines were found and measured. 
Several new series were found, of which two are the diffuse and 
sharp series with a P, term, and two others are described as com- 


binations pf and yield a calculation of a Bergmann series. 
E. B. L. 


X-Ray Absorption Coefficients in the Neighbourhood of 
K-Limits. F. W. Warpourton and F. K. Ricurmysrr (Physical 
Rev., 1924, [ii], 23, 291—292).—-Atomic absorption coefficients on 
both sides of the respective K-limits have been determined for 
molybdenum, silver, tin, tungsten, gold, and lead. Values of 
in are proportional to N4/(N—b)* when in the 
expression uo (N—b), b=7; the change in the values on passing 
the K-limit decreases as N becomes large. For elements of higher 
atomic number, a smaller proportion of the absorbed energy is 
radiated as K fluorescence radiation. A. A. E. 


X-Ray Spectra from a Ruled Reflection Grating. A. H. 
Compton and R. L. Doan (Proc. Nat. Acad. Sci., 1925, 11, 598— 
601).—-Spectra of ordinary X-rays have been obtained by reflection at 
very small glancing angles from a grating of space 2 x 10° cm., ruled 
on speculum metal. Measurements made with this grating gave as 
the wave-length of the molybdenum Kz, line 0-707-+-0-003, which 
is in good agreement with the value 0-7078--0-0002 A. obtained Ly 
crystal measurement. Measurement with a copper target gave 
wave-lengths of 1-4—1-5 A. or values intermediate between the « 
and 8 lines of copper. A. E. M. 


Zeeman Effect on the Helium Bands. W. E. Curtis and 
W. Jevons (Nature, 1925, 116, 746—747).—The band near 4650 A. 
has been studied, using magnetic fields up to 20,000 gauss; many 
other band lines also appear on the plates. The band lines exhibit 
no Zeeman effect of a “ normal” order of magnitude, except in the 
case of the first member of each of the three branches, 7.e., Q(1), 
R’(1), and P(2), which are broadened, but not resolved into com- 
ponents. In Q(1) and P(2), the component corresponding with 
vibrations parallel to the field is much broader than the “ per- 
pendicular *’ component, the reverse being the case for R’(1) and 
for series lines. The effect is greatest in Q(1), of which the extreme 
width in.a field of about 20,000 gauss corresponds with a separation 
of about 0-27 A. The effect of the magnetic field on the molecule 
is largely determined by the state of rotation of the latter, being 
relatively small for the higher speeds of rotation. A. A. E. 


Fine Structures of Spectrum Lines. A. E. Ruark and R. L. 
Cuenavutt (Phil. Mag., 1925, [vi], 50, 937—956).—The fine structure 
of spectral lines arising from complex levels, i.e., levels with several 
components all characterised by the same total, azimuthal, and 
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inner quantum numbers, is discussed. An analysis is made of 
nearly all the available data on fine structures. It is shown that 
the fine structures examined cannot be due to isotopy. They are 
due probably to slight quantised variations in the configuration of 
loosely bound underlying electron shells. In the case of thallium, 
a fine quantum number f may be introduced, with a selection prin- 
ciple to govern its changes, but for other elements no selection 
principle has been discovered. Fine structures have proved to be 
an aid in classifying spectral lines. A. B. M. 


Primed Terms in the Spectra of the Lighter Elements. 0. 
Laporte (J. Washington Acad. Sci., 1925, 15, 409—413).—A 
theoretical paper in which the work of Millikan and Bowen (this 
' vol., ii, 916) is criticised. These authors consider that if the atom 
of aluminium is in its normal state, two of its electrons are in 3s, 
one in 3p orbits obtaining the 2P’ state when one electron is in 3s 
and two arein 3p. It is in contradiction with the alternation law to 
have several electrons in the same s or p orbit and moving in the 
same doublet-energy diagram. A new explanation is put forward 
in which the are spectrum is built up from the spectrum of the 
ionised atom. Further considerations clarify the position with 
regard to the fact that pp’ groups follow the irregular ora a 

R. A. M. 


Summation Rules for the Intensities of Spectral Lines. 
R. H. Fowier (Phil. Mag., 1925, [vi], 50, 1079—1083).—A theo- 
retical discussion of the summation rules of Ornstein, Burger, and 
Dorgelo for the intensities of the components of complex lines 
(A., 1924, ii, 282, 361, and 433). It is shown that if the intensities 
are reckoned in numbers of quanta per second, then the summation 
rules ought to be fulfilled to the degree of accuracy with which the 
Fourier coefficients of the original electronic system are left un- 
altered by the superposed perturbation which splits the radiation 
up into the associated group of lines. A. B. M. 


lanation of Complex Spectra. II. F.Hunp (Z. Physik, 
1925, 34, 296—308; cf. this vol., ii, 912)——The elements in the 
fourth and fifth groups of the periodic system are chiefly considered, 
and a scheme is developed indicating to which series limit the 
single terms of the multiplets correspond by transition to higher 
orbit numbers. The spectrum of neon is also discussed and the 
bearing of the Zeeman effect. E. B. L. 


Minimum Velocity of Impact to Produce Secondary 
Electrons from Tungsten. O. StuniMay, jun. (Physical Rev., 
1924, [ii], 23, 296—297)—The minimum potential for tungsten is 
3-72 volts. A. A. E. 


Post-arc Conductivity and Metastable Helium. C. EcKart 
(Physical Rev., 1925, [ii], 26, 454 464).—The abnormal conductivity 
observed by Kannenstine to persist for 0-007 sec. after the extinc- 
tion of an arc in helium is not due to metastable excited helium 
atoms, but to positive ions and accompanying electrons. The only 
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evidence in favour of a very long life (10° to 10° sec.) of meta- 

stable helium atoms is therefore inadmissible, although the meta- 

stable states in helium have a longer life than other excited states. 
A. A. E. 


Mechanics of Electrons and Light Quanta. K. ScHAPOSCH- 
nikov and W. S. Feporov (Z. Physik, 1925, 34, 402—405).— 
Theoretical. E. B. L. 


Chemical Statics of Electronic Phenomena. L. Rouia and 
G. Piccarpi (Atti R. Accad. Lincei, 1925, [vi], 2, 173—177).—It 
follows from the principle of mobile equilibrium, since it has been 
shown that the potential of ionisation of elements is independent 
of temperature, that the logarithm of the electronic equilibrium 
constant, at constant temperatures, should be a linear function of 
the heat of ionisation. This latter, further, is proportional to the 
ionising potential. This linear relation is shown to hold for a 
number of elements for which the values of the ionising equilibrium 
constant and the ionisation potential were known. The slope of 
the line obtained by plotting log A against the ionisation potential 
indicates that only those elements the ionising potentials of which 
are below 8 volts may be expected to show ionisation in a Bunsen 
flame. The above relationship is used to calculate the ionising 
potentials of barium, strontium, copper, and molybdenum from 
observations of their flame spectra. The calculated values are in 
accord with those determined by other methods. G. 


Predicted Ionisation Potentials of Niton [Radon] and 
Hydrofluoric Acid. G.GLOcKLER (Phil. Mag., 1925, [vi], 50, 997— 
1001).—By extrapolation of the ionisation potential—-atomic number 
curve for the rare gases, the ionisation potential for radon is found to 
be 10 volts. From Eve’s rule, that the product of ionisation potential 
and atomic radius is constant, and from the value for the atomic 
radius (2-80-+0-25 A.) calculated from the diffusion coefficient in 
air, the ionisation potential is again calculated to be 10 volts. The 
ionisation potential of hydrogen fluoride, estimated by a method 
based on thermochemical considerations, is 15 volts. Both values 
differ from those obtained by Turner (A., 1924, ii, 797) on the 
basis of a linear relation between quantum defect and atomic 
number. A. B. M. 


Structure of the Hydrogen Molecule Ion. H.C. Urey (Proc. 
Nat. Acad. Sci., 1925, 14, 618—621).—When the condition of 
dynamic stability is ignored, the steady state of lowest energy of 
the ionised hydrogen molecule is that in which the electron vibrates 
in a straight line perpendicular to the line joining the nuclei at its 
mid point. The energy of this state has been calculated and a 
formula obtained by means of which values for the ionisation 
potential of the molecule and critical potentials of the hydrogen 
atom have been calculated. These are in agreement with the 
determinations of Olson and Glockler (A., 1923, ii, 455), whose 
results are explained. The heat of dissociation of the hydrogen 
molecule and its moment of inertia calculated from this model are 
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in agreement with the results of other investigators. It is pre- 
dicted that there should be an ultra-violet spectrum of the ionised 
hydrogen molecule, free from that of the neutral molecule, in the 
region 850—714 A. A. E. M. 


Probability of Ionisation of Gas Molecules by Electron 
Impacts. K.T. Compton and C. C. van Vooruis (Physical Rev., 
. 1925, [ii], 26, 436—453).—Values as follows are tabulated for N, 
the number of ions per cm. path produced by an electron moving 
through a gas at 1 mm. pressure, Vg, the maximum accelerating 
potential, and P, the corresponding probability that a collision will 
result in ionisation of the hit molecule :—hydrogen, 3-55, 145, 0-29; 
helium, 1-65, 210, 0-209; neon, 3-2, 340, 0-254; argon, 10-33, 140, 
0-466; nitrogen, 9-96, 175, 0-423; mercury, 19-44, 135, 0-239; 
hydrogen chloride, 17-3, 130, 0-558. The weak ionisation observed 
in nitrogen at 10 volts was possibly associated with the presence of 
active nitrogen. A. A. E. 


Impact Ionisation by Low-speed Positive Ions. M. A. Tuve 
(Physical Rev., 1924, [ii], 23, 111)—Positive ions produced by 
electronic collision in mercury vapour were caused to collide with 
mercury atoms, and the electron current in the ionisation chamber 
was measured. The current was again measured when positive 
ions or 8-rays were prevented from entering the chamber. The 
ratio of the difference to the total current was measured, giving 
definite upper limits of the amount of impact coeur” . 

j A. A. E. 


Spectroscopic Evidence of Impact Ionisation by Positive 
Ions in Mercury Vapour. J. T. Tate (Physical Rev., 1924, [ii], 
23, 293—294).—When positive sodium ions are accelerated at more 
than 40 volts into an ionisation chamber containing mercury vapour, 
both sodium and mercury arc lines appear. The ionising potential 
was not necessarily critical for positive ions, but impact ionisation 
by positive ions is indicated. When positive mercury ions were 
accelerated into the chamber at above 70 volts, mercury arc lines 
appeared. A. A. E. 


Impact Experiments in Compound Gases. Ammonia. 
(Miss) A. T. Watpre (J. Franklin Inst., 1925, 200, 507—518).— 
Ammonia has been shown to possess a critical ionisation potential 
at about 11 volts. The result was obtained both with photo- 
electrons and with thermions. With photo-electrons, the results 
indicate that the dissociation through ultra-violet light is slow, 
and that of the dissociation products hydrogen is more or less 
effectively removed by the nickel which was used as the electron 
source. In the thermionic experiments, the critical points deter- 
mined in the direct region of the filament were principally those of 
hydrogen, indicating that, in that region, the ammonia is almost 
completely dissociated. Only when arrangements were made so 
that the electron impacts occurred at some distance from the 
filament could the above value for the ionisation potential be 
obtained. A. E. M. 
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Theory of Electrodeless Discharge in Gases. P. Lasarev 
(Bull. Acad. Sci. St. Pétersbourg, 1919, [6], 127—132; from Chem. 
Zentr., 1925, ii, 519)—The author derives formule for the ionis- 
ation and fluorescence of gases in electrodeless discharge, on the 
assumption that the number of ionised atoms is proportional to 
the total number of atoms and the strength of the field, and that 
the formation of molecules from ions (molisation) is a unimolecular 
reaction. G. W. R. 


Mobility of Argon and Hydrogen Ions in Air. H. A. 
Erikson (Physical Rev., 1925, [ii], 26, 465—468).—Two positive 
ions and one negative ion were found in both cases, and in that of 
air. In the case of hydrogen, and probably also with argon, the 
initial positive ion becomes transformed into the second. Initial 
positive and negative ions of argon, air, and carbon dioxide, and 
the initial positive ion of hydrogen, have the same mobility in air 
at normal pressure ; negative hydrogen ions possess an unexpectedly 
larger mobility. A.A 


Photo-electric Action of Total Radiation of a Solid Body. 
A. BECKER (Ann. Physik, 1925, [iv], 78, 83—111)—The photo- 
electric action of light from an incandescent tungsten ribbon on 
an aluminium plate was investigated. The number of electrons 
emitted is related to the absolute temperature of the source of 
radiation by the formula n=const. x @e/4%; 2 is greater than 
2, and probably between 3 and 4. The distribution of velocities 
in the photo-electrons is identical with that of electrons emitted 
by hot bodies. The most probable velocity of escape is propor- 
tional to the absolute temperature of the radiator and of the same 
order of magnitude as for thermionic emission. The optical pro- 
perties of the metal (absorption) do not affect the distribution of 
telocities, and the absolute value of the velocities only ad 


Magnetism and the Structure of Atoms and Molecules. 
B. Caprera (J. Phys. Radium, 1925, [vi], 6, 241—258).—It is 
possible on the basis of a formula due to Larmor to calculate the 
mean radius of the electronic orbits of an atom from its magnetic 
susceptibility. By adopting the Bohr scheme of stable atomic 
levels, true atomic radii can be calculated which apply even to the 
“surface ” of the atom. The magnetic susceptibility and certain 
derived constants exhibit the Mendeléev periodicity exceedingly 
well. From the values of y4 (atomic susceptibility) found by 
Pascal (A., 1914, ii, 618, 764) and Hector (A., 1924, ii, 854) the 
following atomic radii have been calculated: r4x 108, helium 0-57, 
neon 0-54, argon 0-85, krypton 1-03, xenon 1-44; for ions of the 
argon type, the following values are deduced: phosphorus (P~~~) 
1-37, 1-11; sulphur (S~~) 1-138, 1-01; chlorine (Cl°) 0-98, 0-92; 
argon 0-85; potassium (K+) 0-76, 0-80; calcium (Ca++) 0-69, 0-74. 
The results are in good agreement with those obtained by Fajans, 
Grimm, and Herzfeld by a different procedure (A., 1921, ii; 168, 
174). The values for .the atomic radii of the rare gases obtained 
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by Jeans on the basis of the kinetic theory are about twice those 
obtained by the author. The results of Bragg (A., 1920, ii, 537) 
are not in agreement. By employing Sommerfeld’s model for the 
hydrogen molecule, the author deduces from x4 its moment of 
inertia and the value 1-6 x 10° is of the right order. 

Dia- and para-magnetism are discussed in the light of modern 
atomic theory, and special consideration is given to Sommerfeld’s 
interpretation of the Gerlach—Stern experiments. The author affirms 
that (a) The Bohr magneton is the natural unit of the magnetic 
moment of a free electronic orbit. (b) The Weiss magneton is the 
highest common factor of the magnetic moments of all electronic 
orbits and is therefore the unit applicable to cations and para- 
magnetic atoms. The two magnetons are probably related, the 
Bohr magneton being nearly five times the Weiss magneton. (c) Free 
atoms orient themselves under the action of an external field 
according to the principle of space-quantisation. Free orientation 
cannot occur in solutions or in solids. The data lead to the rejection 
of interpretations of the paramagnetism of cations based on the 
Bohr magneton and on the form of quantisation suggested by 
Pauli and Sommerfeld. The real existence of the Weiss magneton 
is confirmed. The orientation should be regarded as that of the 
magnetic axis rather than the atoms themselves. The real explan- 
ation is probably similar to that of Ehrenfest, which involves a 
reversal of the direction of movement of an electron in its orbit, 
and a distribution of the two movements governed by the Boltzmann 
probability law. This idea of reversal should be replaced by that 
of the constancy of the magnetic moment. The electronic orbits 
will then be distributed so that the resultant magnetic moment 
will always be a definite multiple of the Weiss magneton. To 
explain the effect of temperature on paramagnetism it is suggested 
that the orientation of the magnetic axis follows from the reorganis+ 
ation of superficial electronic levels after collisions. R. A. M. 


Separation of Chlorine into Isotopes (Isotopic Elements) 
and the Whole Number Rule. W. D. Harxtns (Proc. Nat. Acad. 
Sci., 1925, 14, 624—628).—Evidence in support of the whole number 
rule for the atomic weights of isotopes (Harkins and Wilson, A., 1915, 
ii, 543) has been obtained by the separation by diffusion of hydrogen 
chloride to give a lighter fraction in which the atomic weight of the 
chlorine was 35-4177, or 0-04 unit lighter than ordinary chlorine. 
The separation thus obtained amounts to 60% of that indicated by 
the theory. A. E. M. 


Isotopic Composition of the Element Chlorine: The 
Atomic Weight of Meteoric and Terrestrial Chlorine. W. D. 
Harxrvs and 8S. B. Stone (Proc. Nat. Acad. Sci., 1925, 14, 643— 
645).—Determinations of the atomic weight of chlorine obtained 
from a meteorite, and from rocks of non-marine origin such as 
wernerite, apatite, and sodalite, gave the same results as ordinary 
chlorine found on the earth. It is concluded that the chlorine 
from the three sources has the same isotopic composition. It is 
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suggested that this result in conjunction with that of Baxter for 
nickel indicates that elements had originally the same isotopic 
composition as they have at present, or that the composition has 
changed at the same rate in all localities. A. E. M. 


Isotopic Composition and Atomic Weight of Chlorine in 
Meteorites. A. W. C. Menzigs (Nature, 1925, 116, 643—644).— 
The atomic weight of chlorine from the “shale balls ’’ associated 
with the Canyon Diabolo, Arizona, meteorite, is identical with 
that of “ ordinary ” chlorine to within | part in 2000 parts, which 
is within the estimated experimental error. The extra-terrestrial 
nature of this chlorine and of that examined by Harkins and Stone 
(cf. preceding abstract) remains in doubt. A. A. E. 


Isotopes of Lead. H. BRENNEN (Ann. Chim., 1925, [x], 
4, 127—155).—A fuller account is given of earlier work (this 
vol., ii, 174) with a review of the literature. The author has repeated 
the work of Dillon, Clarke, and Hinchy (A., 1922, ii, 710) and of 
Atkinson (A., 1923, ii, 689) which claimed to make a partial separ- 
ation of the isotopes of ordinary lead, and has found that with an 
experimental error of 0-01 in the determination of atomic weight 
these methods do not lead to any separation of isotopes. The 
values 206-19 and 206-14 have been obtained for the atomic weight 
of two samples of lead extracted from pitchblende from Belgian 
Congo. R. A. M. 


Radioactivity of Potassium, Rubidium, and other Elements. 
W. D. Harkrys and W. G. Guy (Proc. Nat. Acad. Sci., 1925, 11, 
628—-630).—By balancing the natural leak of the ionisation chamber 
against that due to $- and y-rays from uranium oxide, the 
absence of 8-ray activity greater than 3-310 that of uranium 
was proved for the salts of fifteen elements and ten single elements. 
The measured activity of various potassium salts was found to be 
directly proportional to the amount of potassium present. The 
radiation from rubidium salts is not homogeneous. Rubidium is 
1-39 times as radioactive as potassium, but the radiation from 
rubidium is ten to fifteen times less penetrating than that from 
potassium. The results indicate that the activities of rubidium 
and potassium salts cannot be traced to a common source such as 
the presence of radioactive impurities. The source of the radio- 
activity of potassium salts is discussed. A. E. M. 


Scattering of «-Particles by Atomic Nuclei and the Law of 
Force. (Sm) E. RUTHERFORD and J. CHapwick (Phil. Mag., 
1925, [vi], 50, 889—913).—The scattering of x-particles by a 
number of elements has been observed. The angle of scattering 
was kept constant at 135°, and the velocity of the incident «- 
particles was varied by the interposition of suitable mica screens. 
The number of particles scattered and the distribution of velocity 
in the scattered beam were observed. Within the accuracy of 
experiment, the results for gold, platinum, silver, and copper showed 
no deviation from the simple laws of scattering, which assume that 
the particles can be regarded as point charges and that the inverse 
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square law of force holds. The light elements, magnesium and 
aluminium, however, showed a marked departure from these laws. 
The scattering decreased as the energy of the incident «-particles 
was diminished, falling to a minimum for particles of range about 
5 cm. in air, increasing again, and approaching the theoretical value 
for particles of small range. The scattering by uranium was com- 
pared with that of gold, but showed no indication of a departure 
from the usual laws, although a fast «-particle would be expected 
to penetrate deeply into the nuclear structure of the uranium atom. 
The scattering by gold, determined by Chadwick’s method (A., 1921, 
ii, 7), over wide ranges of scattering angle and energy of incident 
«-particles, was shown to be normal to within about 2%. The gold 
nucleus behaves as a point charge and the law of force is the inverse 
square for distances of approach between 3-2 x 107? and 107! cm. 
The «-particles scattered by aluminium are accompanied by protons 
liberated by disintegration of the aluminium nucleus. The evidence 
is at present insufficient to decide the fate of an «-particle which 
succeeds in ejecting a proton from the nucleus. From experiments 
on the absorption of ejected protons, it is estimated that they 
acquire a minimum critical speed of about 2-4 10° cm. per sec. in 
escaping from the nucleus. The scattering curves for aluminium 
and magnesium showed the same type of deviation from normal 
with a scattering angle of 90° as with one of 135°. Neither the 
assumption that the scattering may be governed by quantum con- 
ditions nor Bieler’s assumption (Proc. Roy. Soc., 1924, A, 105, 434) 
of an inverse fourth power law of attraction superimposed on the 
ordinary repulsion forces appears adequate to account for the 
deviations observed. A tentative explanation of the experimental 
results is made, based on the assumption that the aluminium nucleus 
consists of a central charged core surrounded by a satellite distri- 
bution of positive and negative charges. A. B. M. 


Penetrating Radiations Observed at Sea-level. G. Horr- 
MANN (Physikal. Z., 1925, 26, 669—672).—An apparatus has been 
devised employing very thick lead screens for registering the 
intensity of the penetrating radiations akin to y-radiation. The 
results seem to prove that there is nothing mysterious about the 
penetrating character of these radiations at the sea-level and that 
the rays can be explained entirely as coming from known radioactive 
elements. A more detailed account is promised. R. A. M. 


Measurements of Radioactivity. C. MaTicNon and (MLLE.) 
G. Marcuat (Chim. et Ind., 1925, 14, 503—510).—An account of the 
methods used for the determination of radioactive material. The 
methods outlined depend on (1) «-ray activity, (2) activity of radium 
emanation, and (3) y-ray activity. The use of the gold-leaf 
electroscope, the chemical methods of opening up radioactive 
minerals, and the three types of apparatus used by Curie (J. Physique, 
1912, [v], 2, 813) for y-activity, are described and illustrated. . 


Half-value Period of Radium-E. G. Fourniur (Compt. rend., 
1925, 184, 502—504).—Bastings (this vol., ii, 9) found the period of 
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decay of radium-Z to be 4-98 days instead of 4-85 days as found 
by Thaller (Sitzwngsber. Akad. Wiss. Wien, 1912, 121, 1611). Lead 
containing radium-D + -E has been used. The separation of 
radium-H# from this is described. The period of decay was 
measured by employing a piezo-electrometer, and for sources 
prepared in different ways the values 4-86, 4-86, and 4-84 days were 
obtained, confirming Thaller’s value. R. A. M. 


Behaviour of Lead Containing Radium-0 in the Formation 
of Formaldehyde by Thunberg’s Method. A. Sroxri (Atti R. 
Accad. Lincei, 1925, [vi], 2, 195—197).—By using lead carbonate, 
prepared from the radioactive mineral cotunnite, it has been found 
that the presence of radium-2 is without influence on the prepar- 
ation of formaldehyde by Thunberg’s method (A., 1923, i, 1271). 

F. G. T. 


Photographic Action of H-Particles from Paraffin and 
Aluminium. M. Buiav (Z. Physik, 1925, 34, 285—295).—The 
impact of «-particles on a paraffin film ejects hydrogen nuclei with 
high velocity. With polonium as the source of «-particles of 4 cm. 
range, the H-particles produced an effect on a photographic plate 
similar to that of the «-particles. When lamp-black was sub- 
stituted for paraffin, little or no effect was obtained, which is to be 
expected, as there is no hydrogen present, and the disintegration of 
the carbon nucleus takes place to a very small extent only, if at all. 
With radium-C as source of «-particles, the other radiations fogged 
the plates in spite of precautions taken to avoid this. E. B. L. 


Transmutation of Mercury to Gold. H. Nacaoxa (J. 
Phys. Radium, 1925, [vi], 6, 209—216; cf. this vol., ii, 835). 
—When a high-tension condensed discharge of 600,000 volts is 
passed between electrodes of mercury and tungsten wire, both 
of which are immersed in hydrocarbon oils, the very intense 
field causes artificial disintegration with production of a small 
quantity of gold. The mercury used was redistilled two or three 
times in a vacuum at temperatures below 200°, and control tests 
indicated the absence of gold from the product. After the discharge 
had been passed for several hours, the viscous black mass of carbon, 
oil, mercury, etc. was examined in various ways. Reliance was 
placed on the formation of ruby glass as a test for gold. Positive 
results were obtained. The gold appeared to be largely colloidal 
and adsorbed on the carbon. When the discharge is passed across 
drops of mercury falling between iron electrodes immersed in oil, 
both gold and a complex white metal (largely silver) are formed. 
The simultaneous production of gold and silver is significant because 
gold is usually found with silver rather than with mercury in 
terrestrial minerals. It is pointed out that if the isotopes of mercury 
are arranged in order of ascending mass number and 80 is subtracted 
from each number, the mass numbers of the isotopes of tin are 
found, so that the mercury nucleus may be regarded as compounded 
of krypton and- tin nuclei. Krypton was not detected in the 
experiments. R. A. M. 
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Structure of Cadmium. H. CoLiins (Chem. News, 1925, 134, 
290—294).—Speculative ; the structure of cadmium is deduced to 
be Na,Zn. A. K. P. 


Force of Attraction and Repulsion in Atoms. A. Korn 
(Atti R. Accad. Sci. Torino, 1925, 60, 41—45).—A suggestion is 
made, based on the author’s mechanical theory of gravitation, that, 
in addition to protons and electrons, atoms contain “ gravitational ” 
particles. These three constituents are of identical composition, 
and differ from one another only in dimensions and in their inherent 
type of vibration. To explain the stability of systems built up 
from these units, it is necessary to assume that the usual force laws 
of Newton and Coulomb become invalid for very small distances, 
and that a modified force law operates. This force is assumed to 
originate in the vibration of the particles in the atom. These 
vibrations are similar to, but different in magnitude from, those to 
which the author attributes the ordinary gravitational and electrical 
forces. The mutual reactions of these three types of unit are dis- 
cussed, and the conditions are formulated for stability in a system 
composed of them. It is a corollary of these conditions that the size 
of the gravitational particles must be greater than that of either the 
electron or proton. Structures are suggested for the atoms up to 
chlorine. F. G. T 


Estimation of Maximum Coefficients of Absorption. 
R. C. Totman (Physical Rev., 1925, [ii], 26, 431—432).—On the basis 
of the correspondence principle, Einstein’s coefficient of absorption 
may be estimated from the equation Byg=27%e?Q?/3h2, where e is the 
charge and Q the amplitude of the virtual oscillator which corresponds 
with the transition by absorption from state S, to state S,. Values 
of (Bna)max. are in agreement with those previously re . 


Whittaker’s Atomic Model. J. A. Extpripce (Proc. Roy. 
Soc. Edin., 1925, 45, 245—248).—Whittaker has suggested an atomic 
model designed to absorb and emit radiation by quanta (A., 1922, ii, 
632). It is pointed out that a mechanism involving the existence 
of unipolar magnets has beenemployed. The assistance of the ether 
must be invoked in order to retain conservation of momentum. 
The criticism is regarded by Whittaker (in a note) as due to the 
confusion of bar-magnets with the new concept of “ magnetic 
current.” The idea that momentum can be stored by the ether is 
regarded as proved. Allen (in a note) suggests that the criticism is 
only valid for a particular case and proposes a way out of the 
difficulty. R. A. M. 


Treatment of Radiation-pressure and Gas-pressure as 
due to Intermolecular Forces. J. Q. Stewart (Physical Rev., 
1925, [ii], 26, 491—494).—Calculation of the average repulsive force 
between two gas molecules associated respectively with the emission 
and absorption of radiation affords a justification of Eddington, in 
his theory of stellar constitution, regarding the total pressure as the 
sum of the gas- and radiation-pressures. The fiction ascribing gas- 
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pressure to the effect of statistical repulsive forces between the 
molecules is examined mathematically. A. A. E. 


Soft X-Ray Levels and the Bohr Scheme of Atomic 
Structure. F.L. Monuer (Physical Rev., 1924, [ii], 23, 765).— 
A survey of data on critical radiation potentials of solids and gases 
yields results consistent with the conclusions of Bohr and Coster 
regarding the probable course of soft X-ray levels on the Moseley 
diagram. A. A. E. 


Fulcher Lines in the Hydrogen Spectrum. C. R. Bury 
(Phil. Mag., 1925, [vi], 50, 1139—1143).—It is suggested that the 
10 triplets in the many-lined spectrum of hydrogen, which were 
arranged by Fulcher in two bands, are each the three brightest lines 
of ten different bands. These bands are arranged in two series and 
each band consists of two branches. A number of the lines in the 
spectrum have been classified on this basis. A. B. M. 


Measurement of Negative Oxygen Bands in the Visible 
Spectrum Region. F. Hoiitanp (Z. wiss. Phot., 1925, 23, 
342—363).—Results of measurements of three groups of negative 
oxygen bands are given. For group I, from 6226 to 5807 A., 403 
lines are given; for group II, from 5644 to 5509, 274 lines; and for 
group III, from 5295 to 5196, 225 lines. Mean errors of measure- 
ments are given and discussed, together with the intensities and the 
wave-lengths in air and after reduction to vacuum. 


Relations between the Band Spectra of Zinc, Cadmium, and 
Mercury and their Atomic Spectra. E. HuitrHin (Nature, 
1925, 116, 642).—It is concluded that the metal atoms remain in 
their metastable 2p; states during the molisation act with the 
hydrogen atom, the other hydrogen atom carrying away the energy 
not to be quantised by the molecule. The electron transition is 
located in the metal atom, the hydrogen atom being optically 
inactive. A. A. E. 


Resonance Radiation from Cadmium Vapour. A. D. PowER 
(Physical Rev., 1924, [ii], 23, 293)—If cadmium vapour in an 
evacuated silica tube is illuminated by a spark discharge, the wave- 
lengths 3262 A. (1S—2p,) and 2289 A. (1S—2P) are radiated 
strongly by the freshly-formed vapour. The presence of thallium 
as an impurity was revealed in this radiation, but not by or’ . 


Terms of the Mercury Hydride Bands. H. LupLov (Z. 
Physik, 1925, 34, 485—495).—The terms of the mercury bands are 
represented by Kratzer’s formula (ibid., 1923, 13, 82) and the 
structure of the mercury hydride molecule is discussed. The 
moment of inertia is not greatly affected by the orbit of the radiating 
electron, nor does this electron greatly influence the combination 
of the nuclei; it revolves about the mercury hydride ion at a 
relatively great distance. The spectrum is also produced by the 
passage of active hydrogen over mercury. In common with the 
hydrides of cadmium and zinc, the states of lower energy have the 
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greater moments of inertia; the nearer the radiating electron 
approaches the nuclei the feebler becomes their mutual attraction. 


E. B. L. 


Structure and Distribution of Band Spectra. H. DEsLANDREs 
(Compt. rend., 1925, 181, 410—412; cf. this vol., ii, 930, 1023), 
—For the substances of simple composition hitherto examined the 
position of the principal absorption bands is given by sub-multiples 
of the universal constant, d,, 1062-5, and is simply related to 
the number and size of the constituent atoms. For eleven spectra 
in the infra-red and twenty-nine in the visible and ultra-violet, the 
most intense band has a frequency which is a multiple of d,. The 
same law applies to the strongest lines in the spectra of the atoms. 
It is suggested that 1062-5 is a fundamental frequency, related on 
the one hand to Planck’s quantum of action and on the other to 
the unknown law for the mutual action of electric charges on atoms 
and molecules at very small distances apart. E. B. L. 


Energy Levels in Band Spectra. O.S. Durrenpack (Asiro- 
phys. J., 1925, 64, 209—222).—A study of the relation between the 
radiating potentials of the molecule and its band spectrum. There 
are, in addition to a change in its translational motion, three ways 
in which a molecule may absorb energy (instead of only one, as for 
the atom) associated with changes in (a) the electronic configuration 
of the molecule, (6) the configuration of the nuclei of the constituent 
atoms, and (c) the rotational state of the molecule, the amount of 
energy gained or lost decreasing in that order. The rotational and 
vibrational spectra are in the infra-red, but spectra due to electronic 
shifts may be in the visible spectrum or the ultra-violet. The 
normal state of the molecule is that of the zero electronic and vibra- 
tional states, coupled with some rotational state m. The first band 
system should therefore consist of a single set of bands with fre- 
quencies related in a second Deslandres progression, but succeeding 
systems should consist of groups of bands. The extent of a band 
system is limited by the overlapping of energy levels, and by the 
stability and the ionisation of the molecule. The minimum radiating 
potential of a system is the potential of the zero een GX 


Use of Hali-quantum Numbers in Interpretation of 
Hydrogen Chloride Absorption Bands. W. F. Cotsy (Physical 
Rev., 1924, [ii], 23, 295).—Assignment to the electronic momentum 
of a value $h/2n accounts for the missing centres of the well-known 
bands and for the lines of a new faint combination band observed 
for hydrogen chloride at 300°. A. A. E. 


Effect of Pressure on the Infra-red Absorption of Hydrogen 
Chloride. G. Broker (Z. Physik, 1925, 34, 255—272).—The 
observations were made on the rotation-oscillation band at 3-4u, by 
comparing the effect of compression of the hydrogen chloride with 
the effect of addition of air, the product of length of column by 
density being kept constant. The increase in absorption is due to 
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broadening of the lines composing the band; the breadth does not 
depend solely on the number of molecular collisions. EE. B. L. 


Emission and Absorption Bands of Carbon Dioxide in the 
Infra-red. J. W. Exxis (Physical Rev., 1925, [ii], 26, 469—474).— 
A new weak absorption band of carbon dioxide was observed, using 
a self-registering infra-red quartz prism spectrograph of an auto- 
collimation type, at 2-02 u, forming a linear, although not harmonic, 
frequency series with known bands at 2-73u and 4-254; it was 
identified with a band at 1-99yu in the Bunsen flame emission 
spectrum. The emission region at 2-74 was resolved into equally 
intense components at 2-58 and 2-764. The temperature of the 
Bunsen flame is computed to be about 2000° Abs. A. A. E. 


Vibration of the Carbonate Group. P. A. Taytor (Phil. 
Mag., 1925, [vi], 50, 1158—1160; cf. Chapman and Ludlam, this 
vol., ii, 1025).—Kornfeld’s treatment of the problem of the infra-red 
vibrations of the carbonate group in crystals is modified by the 
introduction of terms for the force between the oxygen atoms. 
The discrepancy between theory and observation is thereby made 
worse, emphasising the difficulty, pointed out by Chapman and 
Ludlam, of explaining the observed infra-red vibrations of the 
carbonate group by a simple theory. A. B. M. 


Optical Researches on Sulphurous Acid and its Alkali Salts, 
Especially Potassium and Ammonium Pyrosulphites. R. 
Dietzex and 8. Gatanos (Z. Elektrochem., 1925, 34, 466—473).— 
The absorption spectra of aqueous solutions of sulphur dioxide 
show that these contain chiefly molecules of unchanged sulphur 
dioxide and of its hydrate, and only small amounts of sulphurous 
acid and its ions. Alcoholic solutions absorb much more strongly 
than aqueous solutions, from which it follows that a new substance, 
possibly an alcoholate with the formula O,HS-OC,H,, is formed. 
Aqueous alkali hydrogen sulphite solutions show similar results to 
sulphur dioxide solutions. Aqueous and alcoholic solutions of 
potassium and ammonium pyrosulphites show no spectrum character- 
istic of the ion S,0;-~. It is concluded that the equilibrium in these 
cases also is similar to that in aqueous sulphur dioxide solutions. 
On being exposed to light or warmed, solutions of hydrogen sulphites 
and pyrosulphites show after some time an alteration in the absorp- 
tion, which is increased and displaced in the direction of longer wave- 
length. This effect is due to a photo-oxidation of the HSO,; ions 
which results in formation of the normal sulphate, sulphurous acid, 
and the hydrate of sulphur dioxide. Schafer’s assumption of an 
isomerisation of the HSO, ions to explain this phenomenon is 
unnecessary. N. H. H. 


Behaviour of Benzene in Aqueous Solutions. Ultra-violet 
Absorption as a Function of pq. F. Viis and (Muxe.) M. Gex 
(Compt. rend., 1925, 184, 506—509).—Benzene in the proportion of 
0-5 c.c. per litre was added to various solutions of hydrochloric acid 
or sodium hydroxide. The resulting solutions were kept for 
different periods in completely filled closed flasks. On opening, the 
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absorption spectra were photographed, and the py values measured, 
as quickly as possible. The results are expressed by plotting 9 
(ratio of absorptive powers at 260 and 254yy) against pa values 
(cf. this vol., ii, 472). The curve exhibits well-defined maxima at 
Pu Values 1-2, 5, 9-5, 13, which occur whether the solutions were 
examined 7 or 24 hrs. after preparation; in the latter case, however, 
the values of @ are uniformly lower. The results are considered 
to prove that the benzene molecule is not inert towards hydrogen 
ions or towards electrolytic equilibria into which they enter. 


A. M. 


Absorption Spectra of Some Ketones. 8S. L. LancEDUK 
(Rec. trav. chim., 1925, 44, 931—934; cf. this vol., i, 408).—A reply 
to Plotnikov (this vol., ii, 837). G. M. B. 


Hematoporphyrin. R. Fasre (Compt. rend., 1925, 181, 
623—625; cf. Dhéré, Schneider, and van der Bom, A., 1924, ii, 643). 
—The curve of spectral distribution of fluorescence of hematoporphy- 
rin has a maximum at 6350 A., is best defined at a dilution of 1 in 
8000, is more characteristic than the absorption spectrum of hzema- 
toporphyrin, and disappears after 12 hrs.’ irradiation by a mercury 
vapour lamp. The absorption curve loses its characteristics after 
irradiation for 8 hrs. 


Fluorescence Radiation of Nitrogen. O. OLDENBERG (Pvoc. 
Nat. Acad. Sci., 1925, 44, 595—597)—When a condensed spark 
occurs in nitrogen which is at a pressure of a few tenths of a mm. 
and special arrangements are made to prevent glow discharges, 
it is possible to observe the fluorescence radiation excited by the 
spark. The fluorescence spectrum is different from that of the 
spark and contains the bands: 3755, 3805, 3894, 3914, 3943, 3998, 
4059, 4142, 4201, 4239, 4281, 4344, 4416, 4489, 4574, 4653, and 4709 
A. From the work of Wien (A., 1923, ii, 349), it is certain that the 
bands 4709, 4281, 4239, 3914, and probably some others, are due to 
the ionised nitrogen molecule, whilst the others originate in the 
neutral molecule. It is suggested from analogy with the alkaline 
earths that two-electron jumps occur within the molecule and that 
the absorption of a wave-length beyond the limit of a series would 
ionise the atoms and at the same time excite the ion. A. E. M. 


New Experiments with Crookes’ Tube. A. DAUVILLIER 
(Compt. rend., 1925, 184, 601—603).—The hypothesis that the 
appearance of bubbles in the walls of Crookes’ tubes after prolonged 
use is connected with the disappearance of gas from the tube has 
been shown to be erroneous by exposing pieces of glass cut from 
tubes which had shown this effect, to a homogeneous beam of cathode 
rays, under conditions in which negative luminescence and ionic 
discharge were absent. The green fluorescence of these test- 
pieces disappeared after 4 hr. exposure, and the glass became violet- 
brown in colour. Thin sections, showing no visible fluorescence, 
showed the same coloration, which was deep-seated and unaffected 
by aqua-regia. It disappeared easily on heating, without tribolu- 
minescence, but with the formation of bubbles. Fusion of the 
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coloured test-pieces by cathode ray bombardment gave the same 
result. It is suggested that the coloration is due to the liberation 
of atoms of alkali metals by the destruction of negative ions, the 
freed electrons passing to adjacent positive ions. The formation 
of gas bubbles is due to the decomposition of the glass by the alkali 
metal, and is independent of the absorption of gas, and of fluores- 
cence. The disappearance of gas is attributed to polymerisation 
in the negative luminescence. The author’s theory of the origin 
of the Crookes’ dark space (‘‘ La Technique des Rayons-X,”’ p. 14) 
is supported by the production of a positive stream in a secondary 
dark space in a tube containing neon. G. 


Polarised Fluorescence of Dyes. VI. W. L. LrvscHin 
(Z. Physik, 1925, 34, 330—336; cf. this vol., ii, 13, 629).—By 
comparing the polarised fluorescence from dyes in viscous solutions 
and in colloidal solutions, the conclusion is reached that the total 
polarisation in the latter is the sum of the polarisation in the single 
phases. E. B. L. 


Luminous Efficiency of Chemi-luminescence Reactions. 
E. Q. Apams (Physical Rev., 1924, [ii], 23, 771).—The ratio of light 
production to energy input in the case of phosphorus (nitrogen 
saturated with phosphorus vapour being brought into contact with 
air) is slightly above 1 lumen per kilowatt at either 25° or 40°. 

A. A. E. 


Decay and Regeneration of Radio-luminescence. C. H. 
VioL, G. D. Kammer, and A. L. MILuEerR (Science, 1925, 61, 489).— 


The decrease in the glow of niton (radon) in glass tubes and in the 
luminescence of phosphorescent zinc sulphide is believed to be due 
to the masking of the radiation luminosity by the colour which 
the material acquires, due to the action of the radiation. When 
the colour is discharged by just sufficient heating the luminescence 
returns. A. A. E. 


Oscillation Phenomena in Diffraction Spectra. E. Bucu- 
waLp (Physikal. Z., 1925, 26, 672—675).—The blue colour of the 
sky owes its existence to fluctuations in the density of the diffracting 
molecules of air. Opalescence has a similar cause. The continuous 
ground in X-ray diffraction images is affected by thermal motion 
of the crystal particles. The paper is theoretical and consists of 
an attempt to clarify the mathematics of the oscillation phenomena 
entering into those enumerated. R. A. M 


Effect of Light on the Thermal Conductivity of Selenium. 
R. E. Martin (Physical Rev., 1925, [ii], 26, 475—485).—A selenium 
cell which was not sensitive electrically was also not sensitive therm- 
ally. The red end of the spectrum is more effective than the shorter 
wave-lengths. The results furnish additional evidence that thermal 
and electrical conductivities in metals largely depend on the same 
factors. A. A. E. 


Method for Determining the Dielectric Constants of 
Electrolytes which Conduct Well. H. Hrrtimann and H. 
Zaun (Physikal. Z., 1925, 26, 680—682).—The method, based on 
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high-frequency oscillations, leads to accurate values for small 
differences in the constant and has been tested by a determin. 
ation of the influence of the addition of small volumes of acetone 
to solutions of sodium and potassium chlorides. R. A. M. 


Dielectric Constants of Ethane, Ethylene, Acetylene, and 
Butylene, and the Symmetry of Unsaturated Bonds. C. P. 
Smita and C. T. Zaun (J. Amer. Chem. Soc., 1925, 47, 2501—2506).— 
The method of Zahn (A., 1924, ii, 809) was employed and the values 
obtained are in accord with Debye’s theory of dielectrics as applied 
to gases. The molecules of the gases studied have no electric 
moment except «-butylene, which has a small moment. The elec- 
tronic structure of an unsaturated linking is symmetrical, but with 
a stronger field of force around it than that around a saturated link. 
ing, so that if the unsaturated linking is unsymmetrically located 
in the molecule, the induced electronic shifts will give a moment 
to the molecule as a whole. 


Electric Moment of Gaseous Hydrogen Chloride and 
Hydrogen Bromide Molecules. K.T. Compton and C. T. Zann 
(Physical Rev., 1924, [ii], 23, 781—782).—-Measurements were made 
of the dielectric constant of gaseous hydrogen chloride and hydrogen 
bromide throughout a temperature range of 400° beginning just 
above the liquefaction point. The data accurately obey Debye’s 
equation based on the existence of fixed moments in the molecule. 
For hydrogen chloride the moment is 1-03 x 1078 c.g.s.u., and for 
hydrogen bromide, 0-7881 x 1078 c.g.s.u. A. A. E. 


Dielectric Fatigue in Rochelle Salt. J. VaLtasex (Physical 
Rev., 1924, [ii], 23, 114)—Rochelle salt behaves as though it con- 
tained conducting elements insulated from one another. Anomalous 
effects have been observed only between —20° and +25°, the range 
in which the crystal is piezo-electrically active. There is a corre- 
sponding piezo-electric fatigue due to the same causes. A. A. E. 


Colour-vision Spectrometer. W. PreppiE (Proc. Roy. Soc. 
Edin., 1925, 45, 302—307).—A new design is described for a spec- 
trometer which can be employed both for the three-standard and 
the two-standard colour methods of determining colour sensation 
curves. R. A. M. 


Scattering of Light in Mixtures of Air and Carbon Dioxide. 
D. Banersi (Physical Rev., 1925, [ii], 26, 495—499).—The intensity 
of the light scattered transversely by a mixture of the two gases 
varied linearly with the percentage of carbon dioxide. The ratio of 
the intensities of the components polarised horizontally and vertically 
varies in accordance with Raman’s theory. A. A. E. 


Dispersion Constants and Critical Electron Velocities of 
Molecular Hydrogen. H. and K. L. (Z. Physik, 
1925, 34, 343—346)—The experimental values for the index of 
refraction of hydrogen are represented by a dispersion formula 
containing two terms which are discussed in connexion with the 
critical velocities found for the impact of electrons on the hydrogen 
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molecule. It is suggested that these terms are the frequencies 
at the centres of gravity of two regions of continuous absorption, 
of which the long wave-length limits correspond with 13 and 16 
volts, respectively. E. B. L. 


Dispersion of Potassium Chloride and Sodium Chloride. 
K. F. Herzretp and K. L. Woir (Ann. Physik, 1925, [iv], 78, 
35—56).—In these simplest heteropolar crystals, the metal will 
have lost an electron and the halogen will have gained one; both 
will then possess an outer electron shell containing eight electrons 
and will thus resemble the noble gases. Sodium chloride will 
give ions resembling neon and argon, but the sodium ion will hold 
its electrons more firmly than neon on account of its positive charge 
and the chlorine less firmly than argon because of its negative 
charge. From these considerations, dispersion formule are developed 
which consist of three members, one for the cation and two for the 
anion. The two positions taken for the absorption of the chlorine 
ion are the resonance line and the centre of gravity of the continuous 
absorption in the far ultra-violet, resulting from the complete loss 
of an electron. This requires, in addition to the work done against 
the electron affinity, the work done against the attraction exerted 
by the other points in the lattice. In this way, the desired wave- 
lengths can be calculated. Conversely, from the wave-lengths for 
the cation, the ionisation potentials of the potassium and sodium 
ions can be calculated. E. B. L. 


Molecular Dissymmetry and Optical Activity. E. Darmois 
(J. Phys. Radium, 1925, [vi], 6, 232—240)—The inadequacy of 
Drude’s electromagnetic theory has led to various new theories 
of rotatory power (A., 1918, ii, 283; Ann. Physik, 1915, [iv], 48, 
1—56 ; Phil. Mag., 1920, [vi], 40,713). The theory of de Malleman 
(Ann. Physique, 1924, [x], 2, 5—239) is discussed at some length. 
On this theory, optical anisotropy of liquids is due to elliptical 
vibrations resulting from the superposition of effects due to rotatory 
power and birefringence. The molecular rotatory power is a mean 
effect varying with changes in the orientation of the molecules. 
Evidence supporting this has been obtained by de Malleman for 
orientation in an electric field and by Longchambon for the rotatory 
power of active crystals. Gouy’s relation °=9+4w? (9 the bire- 
fringence, w the rotatory polarisation) is found to hold when the 
birefringence is feeble. It is claimed for de Malleman’s theory 
that it correlates birefringence, rotatory power, concentration, and 
temperature effects. The author considers that the purely physical 
theories cannot, however, explain the large variations of rotatory 
power with dilution and temperature changes. Physico-chemical 
mechanisms must be employed such as association of active mole- 
cules with each other (e.g., tartaric acid) or with the solvent. In 
other cases, definite evidence of chemical reaction between the 
active substance and the solvent (e.g., malic acid and molybdates) 
must enter into the mechanisms put forward. The author considers 
the Kerr and Cotton—Mouton effects. The relations between 
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chemical constitution and the existence of circular dichroism are 
also discussed. R. A. M. 


Rotation-Dispersion of Optically Active Compounds. 
Dimethoxysuccinates and Pyridine. T. S. Parrerson and 
J. D. Furton (J. Chem. Soc., 1925, 427, 2435—2444).—With the 
object of determining whether the rotation values on both sides of 
a maximum or minimum in the temperature-rotation curve for 
an optically active substance and its derivatives fall on a single 
characteristic diagram, the temperature-rotation curves between 
0° and 100°, for six different wave-lengths, have been examinéd 
for benzyl d-dimethoxysuccinate in the homogeneous state and in 
solution, as well as for d-dimethoxysuccinic acid and its methyl 
ester, and benzyl tartrate in solution. The dispersion ratios 
calculated from the rational zero give values approximating to that 
of ethyl tartrate (T., 1913, 103, 145). As little variation of the 
temperature-rotation curve is shown, and no definite maximum 
or minimum, nicotine has also been examined. Rotations on either 
side of the zero of rotation have been obtained, but no suitable 
solvent could be found to bring the region of anomalous dispersion 
under observation. The dispersion ratios for nicotine, whether 
in the homogeneous condition, in an inert solvent, or as a salt, 
show good agreement. 


Optical Activity and the Polarity of Substituent Groups. 
II. Menthyl Esters of Substituted Acetic Acids. H.G. RULE 
and J. Smiru (J. Chem. Soc., 1925, 127, 2188—2194).—The rotatory 
powers of menthyl esters of the acids CH,X-CO,H, where X=CN, 
CO,H, OH, OMe, and OEt, have been determined at temperatures 
between 20° and 95° and for light of four different wave-lengths. 
Where possible, the compounds have been examined in the homo- 
geneous state. : In all cases, the observed rotations may be expressed 
within the limits of experimental accuracy, by a Drude equation of 
one term. Temperature has little effect on the results. The 
values of 4)” vary between 0-0238 and 0-0316 for homogeneous 
esters. Observations made with menthyl cyanoacetate, glycollate, 
and hydrogen malonate in benzene and chloroform solution 
show that, in these cases also, dispersion is apparently simple in 
character. By comparison with molecular rotations for menthyl 
esters of other monosubstituted acetic acids, as determined by 
earlier investigations, the relative effect of substituents on optical 
activity appears to be as follows : 


CN>Cl>Br>OH>OMe>OEt>Me>CO,H>H. 


This corresponds very closely with the general polar effect of the 
groups as shown by their influence on molecular inductive capacity 
(Rule and Paterson, this vol., i, 29) and the dissociation constants 
of the acids (Betti, A., 1923, ii, 674). There is no indication of 
positive groups affecting the rotatory power in an opposite sense 
to negative groups as illustrated by the behaviour of the ... 
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Varying Valency of Platinum with Respect to Mercaptanic 
Radicals. II. (Sm) P.C. Ray and K.C. B. Ray (J. Indian Chem. 
Soc., 1925, 2, 178—190).—Further evidence is brought forward 
in support of the view that in compounds with certain mercaptanic 
radicals platinum behaves as a bi-, ter-, amo sexa-, and octa- 
valent element, respectively (cf. Ray, T., 1923, 123, 133). The 
determination of the mol. wt. of the compound Et,S,PtCl 
obtained by the interaction of ethyl disulphide and platinic chloride 
(Ray, loc. cit.) shows that the molecular formula is treble the 
empirical formula, the compound having a ring structure in which 
the platinum is ter- or quinque-valent. By the interaction of 
sodium ag glyco! and platinic chloride in acetone, the 


compounds SSc, H, and 


in which the metal is respectively quadri- and quinque-valent, 
are obtained. By the interaction of ethyl sulphide and platinic 
chloride, the following products, in which platinum varies from 
ter- to octa-valent, have been isolated, those to which no reference 
is given being new compounds: (1) Et,SPtCl, not melting below 
250°, (2) (Et,S),PtCl,, which has been isolated in six isomeric 
modifications, the products obtained depending on the temperature 
of the reaction and the active mass of the reactants, «, golden-yellow 
needles, m. p. 108° (cf. Tschugaev and Malzschewsky, A., 1924, i, 
934) ; 8, white, m. p. 108°; y, greenish-yellow, m. p. 110° (cf. Tschu- 
gaev and Malzschewsky, loc. cit.); 8, colourless, m. p. 104°: ¢,m. p. 
96°; the sixth isomeride, m. p. 77°, was obtained by Ray (loc. cit.) ; 
(3) (Et,S),PtCl, orange-red, m. p. ‘109°, which is a molecular com- 
pound of (2) and (4) [cf. Tschugaev and Benevolenski, A., 1913, i, 
1149; Loir, Ann. Chim. Phys., 1853, 39, 441, who, by crystallis- 
ation from boiling alcohol, evidently decomposed the compound 
into its two components and isolated (4) only]; (4) (Et.S),PtCl,, 
yellow needles, m. p. 198° (cf. Ray, loc. cit.) ; (5) (Et,S),PtCl,,2H,O, 
orange needles, m. p. 90°. The constitution of these compounds 
on Werner’s co-ordination theory is discussed. Crystallographic 
data for the compounds (2) < and (4) are given. . 


Colour and Molecular Geometry. IV. Explanation of 
the Colours of Cyanine Dyes. J. Moir (/. Chem. Soc., 1925, 
127, 2338—2343: cf. this vol., ii, 634)—The inactive portions 
of a dye molecule lying outside the two positive colour centres 
produce a “ loading ”’ effect on the colour, raising the position of 
the absorption bands by an amount varying between 0-5% and 10°. 
The colour bands of diquinolylmethane may be deduced from those 
of dipyridylmethane by multiplying by the square of the colour 
factor 1-105, thus showing that the effect of “loading” with a 
portion of a benzene ring is the same as in the ordinary naphthol-— 
phenol dicyclic family of dyes. There is only a minute difference 
between the colours of pseudoisocyanine and of activated di-2- 
quinolylmethane, the methyl colour factor being apparently 1-005. 
The azocyanine family is abnormal in that the unmethylated member 
does not become activated with acid. Thus the effect of the methyl 
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groups is large, the factor being 1-06 instead of 1-005. All the 
cyanines have two bands close together, and the ratio of the 
absorption centre wave-lengths for the two bands of each substance 
is practically always 1-065. By a coincidence, the bands of the 
cyanines are calculated from those of the isocyanines, and the 
bands of the latter from those of the pseudocyanines, by multiplying 
by 1-065 also, the same factor holding good for the carbocyanine 
series. The bands of activated dipyridylmethane are explained 
on the author’s spatial theory of colour. M. S. B. 


Atoms and Isomorphism. A. N. WINCHELL (Science, 1925, 
61, 553—557).—A discussion of isomorphism in relation to valency 
and atomic domain. Although substances which are chemically 
closely similar are often isomorphous, the miscibility of substances 
in crystals is determined by the relative sizes of the atoms, and not 
by their valency. A. A. E 


Law of Periodicity and the Theory of Cyclic Unsaturated 
Compounds. P. PeTRENKO-KRITSCHENKO (J. pr. Chem., 1925, 
[ii], 1441, 23—35)—A survey of published data on the mutual 
influences of various portions of an organic molecule leads to the 
generalisation that the approximation and accumulation of one 
and the same substituent causes a diminution or even a reversai 
of the usual influence of the particular group on the character of 
the molecule. Examples are afforded by the unexpectedly low 
ionisation constant of trichloroacetic acid as compared with that of 
the monochloro derivative, where the strongly acidic influence of the 
substituting chlorine is depressed by its accumulation, and by the 
low basicity of hydrazobenzene as compared with benzidine, where 
the basic character of each nitrogen atom is depressed by its proximity 
to the other. A similar explanation applies to dibasic acids, 
diketones, and ketonic acids, containing the grouping —CO-[CH,],°CO-, 
where instability increases with decreasing value of n down to n=1, 
whilst when the two carbonyl groups are adjacent the compounds 
are perfectly stable. This explanation removes the anomaly of the 
strong dissociation of the second carboxyl group of oxalic acid, 
which is contrary to Ostwald’s rule that the dissociation of the second 
carboxyl group in dibasic acids is less the nearer the two carboxyl 
groups approach one another. Similar, quantitative data are quoted 
for the influence of —Cl, -CO,H, -OH, and —C,H; groups in ana- 
logous series. Thus, whilst the dissociation constant of phenyl- 
acetic acid is 3 times that of acetic acid, that of benzoic acid 
is only 0-2 of that of formic acid, owing to the close proximity, in 
benzoic acid, of the phenyl group to the carboxyl group. Similar 
regularities are observed amongst diamines, of which hydrazine 
can be considered as an extreme case. The increase in acidity 
produced by the etherification of an «-hydroxy group in carboxylic 
acids is explained analogously, and the explanation is extended to 
include the increase in acidity of boric acid in presence of glycerol, 
and the acidity relationships of polybasic mineral acids, where the 
anhydro-acid is stronger than the simple compound (cf. Hantzsch, 
A., 1923, ii, 475). The “‘ accumulation influence ” can be considered 
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similarly to explain the inactivity of conjugated unsaturated systems, 
and an analogy is drawn in this sense between the groupings 
and -C:CX- (X=halogen), both of which exhibit 
unexpected passivity. Analogy is drawn between the activity rela- 
tionships of the series CH,-CH-CH,X, CH,-CHX, CH,:CX,, in 
which the middle term represents the least reactive compound, 
and those observed by Vorlander (A., 1901, i,444) amongst carboxylic 
acids, and this analogy is extended to the three unsaturated, con- 
jugated ring systems in cyclooctatetraene, benzene, and cyclo- 
butadiene, where increasing proximity of active groups (unsaturated 
linkings) first depresses the total activity and then, reversing the 
effect, enhances it. A form of periodicity is thus set up, and can 
be experimentally demonstrated by a study of reactivities in suitable 
series (cf. this vol., ii, 02), although in many cases it may be impos- 
sible to discover the full ‘‘ wave ” of the periodicity curve. Similar 
considerations can be applied to condensed and heterocyclic ring 
systems. F. G. W. 


Born’s Dipole Theory of Anisotropic Liquids. G. SzivEssy 
(Z. Physik, 1925, 34, 474—484).—-According to Born’s theory, an 
anisotropic liquid should exhibit an electric charge at its boundary 
when its molecules are subjected to an external force which would 
cause them to be parallel to each other. This should be the case 
when a magnetic field is applied, but no such effect was observed, 
although one-millionth of the predicted effect could have been 
detected. E. B. L. 


Magnetochemistry of Closed Chains. P. Pascant (Compt. 
rend., 1925, 181, 656—658 ; cf. this vol., ii, 371, 634).—The magnetic 
properties of three-, four-, and five-membered ring compounds were 
investigated. The diamagnetism decreases with progressive un- 
saturation. cycloPentanes behave magnetically, like the corre- 
sponding chain compounds; the same holds when one or two carbon 
atoms are substituted by nitrogen atoms, or when an unsaturated 
linking is introduced. The magnetic susceptibilities of the com- 
pounds investigated vary in proportion to the angular strains 
predicted from Baeyer’s theory. 5. 


Structure and Molecular Dimensions of Non-metallic 
Hydrides. H. G. Grim (Z. Llektrochem., 1925, 34, 474—480).— 
The principle is put forward that atoms preceding the inert gases in 
the periodic classification by one to four places alter their properties 
by taking up a hydrogen atoms, where a is one to four, in such a way 
that the resulting complexes behave as pseudo-atoms having 
similar properties to the atoms @ groups to the right of the original 
atoms. The work involved in the dissociation of oxygen and nitro- 
gen is calculated from measurements of ionisation by collision, and 
from these figures the work of dissociation of non-polar molecules 
is determined. The true diameter of simple non-metallic hydrides 
is calculated. With the aid of these and other data, models of 
simple organic molecules are described which seek to elucidate their 
dimensions and physical properties. N. H. H. 
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Average Cross-sectional Areas of Molecules by Gaseous 
Diffusion Methods. E. Mack, jun. (J. Amer. Chem. Soc., 1925, 
47, 2468—2482).—A simple method for the determination of the 
diffusion coefficients of volatile substance is described, and the 
average cross-sectional areas of the molecules of iodine, benzene, 
naphthalene, anthracene, toluene, diphenyl], aniline, and benzidine 
are calculated by the equation of Stefan, Maxwell, and Jeans. The 
results obtained agree with those proposed by Bragg from X-ray 
analysis. They do not agree so well with values determined from 
Huggins’ models. The carbon atoms in the chain of the n-octane 
molecule are probably arranged in a zigzag manner. The diffusion 
method confirms the conclusion, based on chemical evidence, that 
diphenyl and benzidine have a ** collapsed ”’ structure. W. T. 


Search for the Element 93. I. Examination of Crude 
Manganese Compounds and Isolation of Element of Atomic 
Number 75. J.G.F. Druce (Chem. News, 1925, 134, 273—277). 
—From theoretical considerations it seems possible that an element 
related to manganese, and of atomic number 93, may exist in 
quantity sufficient to make it readily accessible to chemica! analysis. 
An investigation of the impurities in 100 g. of crude manganese 
sulphate has therefore been made. From the solution which could not 
be precipitated by hydrogen sulphide 75 mg. of a light brown oxide, 
soluble in acids but not in sodium hydroxide, has been obtained. 
Examination in an X-ray spectrograph indicated, in addition to 
well-known elements, the presence in appreciable quantity of an 
element with the characteristic radiations 1-43 A. and 1-233 A., 
corresponding with lines in the characteristic L radiation of the 
element rhenium (atomic number 75), recently discovered (cf. 
Noddack, Tacke, and Berg, this vol., ii, 939). No trace was found 
of any line corresponding with the characteristic radiations to be 
expected from an element 93. M.S. B. 


Eka-cesium. F.H. Lorine and J. G. F. Druce (Chem. News, 
1925, 134, 289)—X-Ray examination of a specimen of crude 
rhenium oxide disclosed a faint line corresponding with the Lx 
line of element 87 (eka-czesium). A. R. P. 


Eka-cesium and Eka-iodine. F. H. Lorine and J. G. F. 
Druce (Chem. News, 1925, 134, 305).—A preparation of crude 
rhenium oxide from pyrolusite gave an X-ray spectrum containing 
lines of wave-length 1-040 and 0-895, corresponding with the Lz 
lines of elements 85 (eka-ceesium) and 87 (eka-iodine), respectively. 

A. R. P. 


Allotropy of Manganese. A.J. Brapiey (Phil. Mag., 1925, 
[vi], 50, 1018—1030; cf. Westgren and Phragmén, this vol., 
ii, 1035)—A number of specimens of manganese have been 
examined by the method of the X-ray powder photograph. The 
varying types of photograph obtained have been shown to be due 
to the existence of three allotropic forms of the element. Two of 
these, 8 and y, are present normally in commercial manganee. 
The $-form is stable in the range 150—850°, and the y-form from 
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650° upwards. Within the region 650—850°, both forms are 
stable, and the element appears to show the phenomenon of iso- 
dynamic allotropy, an equilibrium mixture of the two allotropes 
corresponding with each temperature. The pure y-form is easily 
obtained by raising the temperature above 850° in a vacuum, and 
suddenly quenching. It does not appear easy to obtain pure 
$-manganese by heat treatment alone, but it is formed from the 
y-form by sublimation ina vacuum at 1105°. The third allotrope, 
a, has only been obtained electrolytically. X-Ray measurements 
show that the «-form can be regarded either as a face-centred 
tetragonal structure with axial ratio a:c=1:0-9445, or as a 
body-centred tetragonal structure with axial ratio 1:34:1. It 
is apparently stable only at low temperatures. On heat treatment, 
a-manganese is converted into the $- and y-forms, but the change 
does not appear to be reversible. A. B. M. 


Amorphous Carbon and Graphite. O. Rurr, G. Scum1pt, 
and W. Oxtpricu (Z. anorg. Chem., 1925, 148, 313—331).—The 
conclusion of Debye and Scherrer (A., 1917, ii, 437) and of Kohl- 
schiitter (A., 1919, ii, 151, 152) that amorphous carbon is merely a 
finely divided form of graphite is shown to be probably incorrect. 
Amorphous carbon is a true modification which at 1100° begins te 
pass into a ** paracrystalline ” form, the properties of which approach 
those of graphite. The numerous forms of amorphous carbon are 
to be attributed to the presence of varying proportions of graphite, 
amorphous carbon, and the “ paracrystalline”’ form. Only true 
amorphous carbon can be activated, activation being associated with 
the property of adsorption from solution. The authors’ conclusions 
are supported by examination of the réntgenograms of various 
carbons and of the réntgenograms, resistivity towards oxidising 
agents, and electrical conductivity of graphites prepared by heating 
lamp-black at 1600—2600°, either with or without catalysts 
(e.g., metals). The conversion proceeds stepwise; the nature of 
the atmosphere in the furnace probably has some influence. The 
conditions governing the effect of the catalysts are also considered. 

S. K. T. 


X-Ray Investigation of Palladium-Silver Alloys containing 
Hydrogen. F. Krucer and A. Sackitovsky (Ann. Physik, 1925, 
[iv], 78, 72—82).—Hydrogen forms a solid solution in palladium 
up to a certain saturation accompanied by expansion of the lattice. 
Addition of silver also expands the lattice, and if this expansion 
has not reached the limit given by hydrogen alone in palladium, 
then the alloy will absorb hydrogen. With 70% of silver, this point 
has been reached and palladium with 70% of silver will not absorb 
hydrogen. E. B. L. 


X-Ray Analysis of the Crystal Structure of Lead Dioxide. 
A. Ferrari (Atti R. Accad. Lincei, 1925, [vi], 2, 186—191).—An 
examination, by the Debye method, indicates a tetragonal structure 
of the rutile type. The dimensions of the elementary cell, which 
contains the molecule PbO,, are a=4-98, c=3-40 A. The value, 
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c/a=0-682, of the axial ratio differs slightly from that determined 
erystallographically. The density, calculated from the dimensions 
of the unit cell, is 9-42, and agrees excellently with that determined 
directly. In preparing lead dioxide by different methods, no 
evidence was obtained of the hexagonal modification reported by 
Geuther and Liidecke. F. G. T. 


X-Ray Examination of Maleic and Fumaric Acids. K. 
YarvDLey (J. Chem. Soc., 1925, 427, 2207—2219).—Examination 
of monoclinic maleic acid crystals by the X-ray spectrometer shows 
that the unit cell contains four asymmetric molecules, so that the 
planosymmetry usually ascrived to maleic acid fiom chemical 
considerations has no existence in the crystalline state. The 
dimensions of the cell are a=7-49, b=10-14, and c=7-12 A., 8= 
117°7’. Perfect cleavage is obtained parallel to the (001) plane, 
and imperfect cleavage parallel to (010), and the crystals can be 
bent and twisted in certain directions without fracture. Twinning 
takes place with great facility, and almost invariably on the 
(100) plane. The crystals belong to the space group (',,° and a 
probable structure is suggested. The unit cell of fumaric acid is 
triclinic, a=7:56, b=15-00, and c=6-20A., whilst «=90° 40’, 
8=88° 30’, and y=89° 48’. The cell appears to contain either six 
simple molecules, forming a single asymmetric unit if the crystals 
are pedial, or, if they are pinakoidal, the six molecules are arranged 
in two groups of three, each group being asymmetric in itself but 
centro-symmetric with respect to the other. The significance of 
this structure with reference to the physical properties of fumaric 
acid is discussed. Very complex twinning takes place. X-Ray 
examination of derivatives of maleic and fumaric acids does not 
indicate association in the solid state in any other case (cf. this vol., 
ii, 1033). M.S. B. 


X-Ray Diffraction Measurements on the Pyroxenes. 
R. W. G. Wycxorr, H. E. Merwin, and H. 8S. WasHineTon (Amer. 
J. Sci., 1925, [v], 10, 383—397).—X-Ray diffraction photographs 
have been made of the different types of minerals (in powder form) 
usually classed as pyroxenes, thus dividing them into groups with 
related X-ray patterns, i.c., showing the same type of crystal 
structure, namely, diopside, enstatite, wollastonite, and rhodonite. 
The exceptions are clino-enstatite, babingtonite, spodumene, 
pyroxmangite, alamosite, and sobralite, each of which has a diffrac- 
tion pattern unlike any other. In spite of varied composition, the 
spacings of diopside-like minerals, with the exception of jadeite, 
which is probably formed under conditions of very high pressure, 
show remarkable similarity. This indicates that (1) atoms of 
magnesium and ferrous iron have practically the same effective 
volumes in this structure, (2) the volume of manganese atoms is 
somewhat larger, and (3) that of calcium atoms is considerably 
larger. Measurements on the diopside group also indicate that 
there is no apparent connexion between the excess of aluminium 
and ferric oxides present and the sizes of the unit cells. Density 
calculations, combined with the X-ray spacing measurements, prove 
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that these oxides cannot be present in the molecules in addition 
to the diopside-like metasilicate molecule. It is not possible, 
however, to distinguish between the possibility of some kind of 
isomorphous replacement and the formation of intimate mechanical 
mixtures with the excess oxides in forms of similar density to that 
of the diopside-like constituents. M.S. B. 


X-Ray Study of Cyanite and Andalusite. J. T. Norton (J. 
Amer. Ceram. Soc., 1925, 8, 636—639).—Natural, raw cyanite and 
andalusite have different atomic structures, both the positions and 
the relative intensities of the lines in the diffraction patterns showing 
distinct variations. After having been heated to about 1450° and 
about 1600°, respectively, the two compounds exhibit the diffraction 
pattern of artificial sillimanite. F.S. 


Differentiation between Mullite and Sillimanite by their 
X-Ray Diffraction Patterns. L. Navias and W. P. Davey (J. 
Amer. Ceram. Soc., 1925, 8, 640—647).—X-Ray diffraction patterns 
were obtained for natural sillimanite, mullite (prepared by fusing 
alumina and silica), and calcined china clays and ball clays. The 
patterns of two substances were taken, one above the other, on the 
same film, the lower one in each case being that of mullite, so that 
direct comparison was possible. In the patterns for sillimanite 
and mullite, distinct differences in the positions of lines in the region 
of 2:12—1-70 A. were apparent. The specimens were prepared by 
the powder method. Sillimanite and mullite showed entirely 
different characteristics when ground to give a maximum particle 
size of 0-06 mm.; the lines of the sillimanite pattern were smooth, 
whereas those of the mullite were scratchy in appearance, indicating 
that the mullite fragments had “ packed’’ to form lumps. The 
negative results obtained by other investigators are accounted for 
by this packing tendency. Mullite ground to an average particle 
size of 0-002 mm. and annealed for 2 hrs. at 900—1000° gave lines 
as smooth as those of sillimanite. Re-examination of the diffraction 
patterns previously obtained for calcined china clays and ball clays 
confirmed the conclusion that the crystalline phase of fired clays 
ismullite. [Cf. B., 1925, 546.] F. 8. 


Method of Following the Course of certain Chemical 
Reactions by Means of X-Rays. Oxidation of Unsaturated 
Patty Acids. J.J. Trizxat (Compt. rend., 1925, 181, 504—506). 
—Very small quantities of saturated fatty acids deposited on a 
plane piece of metal yield intense X-ray spectra by the rotating 
crystal method (this vol., ii, 752). The work has been extended by 
attacking: lead with thin films of oleic, linoleic, and linolenic acids 
containing one, two, and three double linkings, respectively. The 
lead salts catalyse oxidation by air. In oleic acid, the first effect is 
shown by the appearance of an intense spectrum with a reticular 
distance of d=29-8 A. After a few hrs., a new spectrum d=37°-5 A 
appears, and after about 40 hrs. the preparation shows no spectrum. 
The first spectrum is attributed to lead oleate and the second to 
Its oxidation product and the subsequent absence of structure to 
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non-oriented polymerides. For linoleic acid, the first spectrum d,= 
37-1 A. appears at once, followed after 2—3 hrs. by d,=49-2 A., with 
subsequent disappearance of structure. Thus oxidation of both 
double linkings in the lead salt occurs simultaneously, since no 
intermediate stage is observed. Linolenic acid shows three stages, 
d,=21-2, d,=28, d,—34-4 A. (ill-defined) on the way to random 
distribution in the fully “dried” oil. The oxidation of this acid 
is very rapid and d, is regarded as due to the first product. Thus 
in all three acids oxidation of a double linking is accompanied by 
a molecular lengthening of 6—7 A. Unstable products are formed 
by the fixation of oxygen, and polymerisation follows. R.A. M. 


Reality of the Compton Effect. J. A. Becker, E. C. Watson, 
W. R. Smytue, R. B. Bropz, and L. M. Mort-Smiru (Physical 
Rev., 1924, [ii], 23, 763)—Unambiguous evidence is adduced in 
support of the reality of the Compton effect. A. A. E. 


Theory of Impulse-radiation and Compton's Scattered 
Radiation. G. Mie (Physikal. Z., 1925, 26, 665—669; cf. this 
vol., ii, 844)—The inert period between energy-jumps postulated 
by the older quantum theory is replaced in the newer theory of 
Bohr, Kramers, and Slater by the time occupied in the actual 
radiation process, without any change in the atom itself occurring 
during the emission. The more recent treatment of the theory has 
been extremely fruitful in the direction of reconciling interference 
and polarisation with quantum mechanisms, but impulse-radiation 
and Compton’s scattered radiation have so’far not been explained 
by Bohr and his colleagues. The author advances a theory which 
is at variance with the newer quantum theory. Collision between 
an electron and a light quantum occupies a finite period of time, and 
the electron can either gain mechanical energy without radiating, 
or it can be excited, whereupon it may radiate energy. Similarly, 
absorption inside the atoms can occur in two ways resulting respect- 
ively in the Compton effect and the photo-effect. In opposition 
to Bohr, Kramers, and Slater, the radiation from a single excited 
electron must be strictly monochromatic. The views advanced by 
the author are discussed by Smekal, Sommerfeld, and 


Theory of the Number of §-Rays Associated with Scattered 
X-Rays. G. E. M. Jauncny and O. K. Dre For (Physical Rev., 
1925, [ii], 26, 433—-435).—By the application of a correction factor 
to the ratio o/r, better agreement for long wave-lengths is obtained 
for the equality of this ratio with that of the number of recoil 
electron tracks to that of photo-electron tracks (cf. Compton and 
Simon, this vol., ii, 347). A. A. E. 


Wave-length of Molybdenum Ka Rays Scattered by Light 
Elements. A. H. Compron and Y. H. Woo (Physical Rev., 
1924, [ii], 23, 763).—Radiators of lithium, boron, graphite, and water 
were employed; the spectra observed in each case showed a faint 
line identical with the primary K~ line and a stronger line of wave- 
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length greater by 0-039 A., in agreement with the quantum theory 
of scattering. The relative intensities of the modified and un- 
modified lines do not depend on whether the radiator is crystalline 
or amorphous. A. A. E. 


X-Ray Diffraction Effects from Solid Fatty Acids. R.W.G. 
Wycrtorr, F. L. Hunt, and H. E. Merwry (Science, 1925, 61, 
613—614).—Microscopical examination shows that films of palmitic 
acid, obtained by solidification from a single point outwards, 
exhibit large areas having a common optical orientation; X-ray 
examination shows the characteristic several orders of large spacing. 
Even more definite results were obtained with large plates from 
solution in acetone or 1l-chloronaphthalene. Films obtained by 
solidification at many points yield lines typical of a powder photo- 
graph. Thus the acid appears to be truly crystalline, and not in a 
smectic or other sub-crystalline state. The symmetry of palmitic 
acid is either monoclinic or triclinic; the long carbon chains are 
inclined at an angle to the reflecting face, so that the increase in 
spacing with the number of carbon atoms is not a simple and direct 
measure of carbon-to-carbon distances. A. A. E. 


Relative Number of K and L Electrons Expelled by X-Rays. 
F. K. Ricutmyer (Physical Rev., 1924, [ii], 23, 292).—With certain 
assumptions, the part of the (1+) absorption which is due to the 
L electrons only may be computed. The ratio of K to L absorption 
is then almost equal to that of the respective ionisation potentials, 
whence the ratio of the probabilities of ejection of K and L electrons 
is independent of the relative numbers of those electrons, and is 
inversely proportional to the ionisation potentials, a result at 
variance with Compton’s theory of scattering. A. A. E. 


Crystal Structure and Chemical Constitution. I. Trans- 
formation Properties of Matter. K. WEISSENBERG (Z. Physik, 
1925, 34, 406—419).—A theoretical discussion of the principles 
underlying the present conception of the properties of matter. 
Matter beingregarded as adiscontinuum in space and time, it is shown 
that physical as well as geometrical properties of matter may be 
finally referred to the invariance of the properties of an object under 
change of the system of co-ordinates by which it is described. - 

W. A. C. 


Crystal Structure and Chemical Constitution. II. 
Structural Theory of Crystals. K. WEISSENBERG (Z. Physik, 
1925, 34, 420—432).—A complete geometrical theory of crystal 
structure can only be based on the transformation properties of 
matter. The 230 space-groups of Schoenflies’ system may thus be 
derived; but this system is conceived rather with a view to the 
practical investigation of crystals. A much larger number of 
different space-groups is possible. Exhaustive examination of 
crystal symmetry must lead to a definite number of space-groups 
of about 10,000. W. A.C. 

VOL. CXXVMII. ii. 41 
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Crystal Structure and Chemical Constitution. III. 
Analysis of Crystal Structure. K. WEISSENBERG (Z. Physik, 
1925, 34, 433—452).—Crystals are built up of “islands” con- 
sisting of a definitely grouped number of atoms such that the 
“island” repeats itself subject to the symmetry of the crystal. 
The simplest “island ’’ has a finite number of atoms and a finite 
volume, but others are possible in which an infinite number of atoms 
forms a chain, a flat network, or a space-lattice. A second form of 
atomic grouping is called a “‘dynad,” the characteristic of which 
is that its constituents are held together by atomic forces, whereas 
the ‘‘island”’ is a purely geometrical grouping. All “ dynads” 
are “islands,” but not vice versa. Both kinds of groups must be 
arranged, in a crystal, in one or other of the extended series of space- 
groups based on transformation properties. 


Crystal Structure of Some Simple Inorganic Substances 
(Condensed Gases, Sulphates, etc.). H. Marx (Z. LElektro- 
chem., 1925, 31, 523).—_X-Ray examination of solid carbon dioxide 
and solid ammonia by the powder method indicates four molecules 
to the cell in both cases. Barium, strontium, and lead sulphates, 
potassium permanganate and perchlorate are found to crystallise 
in the space-group Q/°, anhydrous calcium sulphate in Qj’. The 
arrangement of the atoms is such that any metal atom is not sur- 
rounded by equidistant anion groups, but that one of the latter 
stands in an exceptional position towards the former. W. A. C. 


Crystal Structure of Copper-Manganese Alloys. R. A. 
Parrerson (Physical Rev., 1924, [ii], 23, 552)—In the formation 
of solid solutions by the addition of manganese (up to 30%) to copper, 
copper atoms in the face-centred cubic lattice are replaced by man- 
ganese atoms, with an increase in the side of the cube from 3-60 
to 3-70 A. Further addition of manganese causes the formation 
of a new lattice. The minimum m. p. at 30—35% Mn is in accord 
with Rosenhain’s view that the straining of a lattice by the sub- 
stitution of new atoms lowers the m. p. A. A. E. 


Crystal Structure of Potassium Dihydrogen Phosphate and 
its Isomorphs. O. Hasset (Z. Elektrochem., 1925, 31, 523—529). 
—Crystals of potassium and ammonium dihydrogen phosphates 
(tetragonal-scalenohedral) have been examined by the rotating- 
crystal method with X-rays. There are four molecules to the cell, 
with spacings for the potassium salt a=7-42, c—6-97 A., for the 
ammonium salt a—=7-48, c=7-56 A. The halvings indicate a body- 
centred cell of the space-group Dy. An arrangement of atoms 
in the cell is proposed, in which the free oxygen atoms are equivalent 
and grouped tetrahedrally about the phosphorus atom. From the 
identity of the a-spacings in the two salts, it follows that the 
potassium or ammonium points in the lattice lie in line with the 
phosphorus points along the c-axis. This result had been previously 
inferred by Groth from the goniometric data. W. A. C. 


Theories on the Constitution of Natural Silicates. G. N. 
Ripiey (Chem. News, 1925, 134, 305—308).—A review of modern 
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theories of the constitution of natural silicates and aluminosilicates 
with especial reference to the hexite—pentite theory of W. and 
D. Asch. A. &. 


Structure of Quartz. (Sir) W. H. Brace (J. Soc. Glass. Tech., 
1925, 9, 272—282).—It has already been shown that the quartz 
crystal consists of a set of similar and similarly placed spirals with 
three SiO, molecules to each turn of the spiral, but four parameters 
still remained to be determined to fix completely the separate atoms. 
The solution now suggested is based on the change of «- to 6-quartz 
which occurs at 575°, for the former has a trigonal structure, the 
latter hexagonal. Proof of the difference is obtained by the study 
of crystal symmetry, from pyro- and piezo-electrical properties, 
from X-ray Laue photographs, and from elasticity determinations 
on crystal sections. The structure of @-quartz is more easily elu- 
cidated, since the four parameters then reduce to one, the silicon 
atom being fixed and the oxygen atoms lying on certain straight 
lines. Intensity measurements then serve to determine the position 
of the oxygen atoms. The most probable value so obtained gives’ 
a structure in which the silicon atom is at the centre of a regular 
tetrahedron, the corners of which are occupied by oxygen atoms. 
Evidence favours the assumption that the «-form only differs from 
8-quartz in the relative positions of the atoms in the unit cell. 
This change, probably only involving a twist of individual units 
through 8°, would readily account for the various twinnings of 
a-quartz. A. CousEN. 


Cristobalite. L. LonacHamBon (Compt. rend., 1925, 181, 
614—616).—It has been observed that in the crystallisation of 
tridymite from a solution in which cristobalite is dissolving, between 
870° and 1470°, the crystals of tridymite form in oriented positions 
on the dissolving cristobalite crystals. The transformation appears 
to be gradual, the tridymite crystal having the same direction of 
extinction, and preserving the skeleton of the cristobalite. This 
arranging of the cristobalite molecules according to the tridymite 
lattice in a continuous manner exemplifies an indirect oriented 
polymorphism. The quasi-identity of the crystal lattices of 
cristobalite and tridymite is supported by the fact that the densities 
of these substances are almost identical near 1000°. In the crystal- 
lisation of quartz between 870° and 1470°, it has been found that, 
if the quartz is powdered and sieved so as to eliminate very fine 
powder, tridymite is obtained, but that from unsieved powdered 
quartz cristobalite is produced, owing to the supersaturation induced 
by the rapid solution of the impalpable dust. The statement of 
Weil (this vol., ii, 757) that the transformation of cristobalite in 
the neighbourhood of 200° occurs at a constant temperature for 
each crystal or part of a crystal is not confirmed. The transform- 
ation appears to be subject to fortuitous retardations dependent on 
the previous treatment of the crystal. Fs. Be 


Structure of Ultramarine. M. DoMINIKIEWwIcz (Rocz. Chem., 
1925, 5, 308—339; cf. this vol.. ii, 1036)—The structural formule 
of various forms of ultramarine are derived from that of kaolin, 
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the sulphur being attached at the eight internal additive points 
of the molecule, namely, two points each on each side of 
the aluminosilicate radical. For ultramarines of low sulphur 
content, a variety of points of attachment is thus available, leading 
to the existence of numerous isomerides. In all ultramarines, the 
sulphur is bound to both aluminium and silicon atoms, the colour 
depending on the existence of polysulphide bindings, :Al-S:S-Ali, 
together with sulphides of the type *Si-O*"SNa. In colourless ultra. 
marines, the sulphur exists only as -Al‘SNa and ‘Si-O-SNa. The 
large inner aluminate radicals have no influence on the coloration 
of ultramarine, since ultramarines of the highest sulphur content 
can be divided, by elimination of these aluminate radicals, into 
two halves, each of which still fulfils all the necessary conditions 
for the possession of colour, and represents a variety of ultramarine 
of high silica content, called natrolite ultramarine. In the prepar- 
ation of this, by fusing silica, kaolin, and sodium hydroxide, the 
kaolin molecule breaks down into two natrolite molecules, whilst 
the aluminate radical thus liberated combines with two silicic acid 
molecules to form a third molecule of natrolite. The colour of 
ultramarine is explicable by the same theory as for organic dyes, 
the aluminosilicate radicals playing the part of chromogens, the 
polysulphide bindings that of chromophores, and the sulphide 
groups that of auxochromes. R. T. 


Determination of Crystal-orientation in Conglomerates. 
G. TamMann (Z. anorg. Chem., 1925, 148, 293—296).—Careful 
inspection of the geometry of the etched figures produced when 
metallic surfaces are treated with ammonium persulphate solution 
and determination of the relative numbers of certain well-defined 
types of structures furnish trustworthy information regarding the 
orientation. J. 8. C. 


Isotropic Ions, Building of Molecules and the Crystal Lattice. 
F. Hunp (Physikal. Z., 1925, 26, 682—685)—The shape of a 
molecule and the type of lattice in which a substance crystallises 
follow in principle from the conception of isotropic ions, which con- 
siders three properties only, their charge Ze, the mutual attractions 
or repulsions given by 6/r", and their polarisability by an electric 
field (Born and Heisenberg, A., 1924, ii, 434), the strength of which 
is denoted by a. Z,b,n, and a define the properties of an isotropic 
ion. The conception is admittedly crude, but it serves to prove 
that a structure for ions cannot be deduced from the shapes of 
either molecules or crystals. It is not claimed that the reasoning is 
adequate for all molecular or crystalline forms; crystals made up 
of neutral atoms are specifically excluded. R. A. M. 

Change of State of Aggregation and Polymorphism. V. 
K. Scuaum [with W. Naumann, K. and H. Horrarrs] 
(Z. anorg. Chem., 1925, 148, 217—224).—Investigations on under- 
cooled vapours, supercooled liquids, and supersaturated solutions 
support the authors’ assumption of the existence of space-lattice 
fragments in “ fresh ” solutions and fused masses (A., _— ii, _ 
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Isomorphism of the Molybdates of the Rare Earths with 
those of Calcium, Strontium, Barium, and Lead. F. Zam- 
BONINI and R. G. Levi (Atti R. Accad. Lincei, 1925, [vi], 2, 149— 
152).—In pairs of isomorphous salts, in which the substituent 
atoms have the same valency, the difference of molecular volume 
of the compounds, expressed as a percentage of the smaller molecular 
volume, has values between 40 and 50. For isomorphous pairs 
in which the substituent atoms have different valencies, the 
corresponding figure is about 150. The latter, however, give normal 
values if the volumes of equivalent weights of the compounds, 
instead of molecular volumes, are used in the calculation. The 
rule has been shown to apply also to mixed crystals. Extended to 
crystal structure, the rule implies that the unit cells of isomorphous 
pairs and of mixed crystals contain equivalent volumes of the 
component. An X-ray investigation of the crystal structure of 
the molybdates of calcium, strontium, barium, lead, lanthanum, 
raseodymium, neodymium, samarium, and of tervalent cerium 

been made to establish this rule. ¥. @, %. 


Isomorphism of Quadrivalent Uranium and Zirconium 
Compounds. L. Frernanpes (diti R. Accad. Lincei, 1925, 
[vi], 2, 182—186; cf. this vol., ii, 748).—The compounds 
Zr(SO,).,4H,O and U(SO,),,4H,O are isomorphous, and form mixed 
crystals over the range 99-14—10-3% Zr(SO,),. They are iso- 
morphous also with the corresponding compounds of cerium and 
thorium. 


Magnetic Quality in Crystals. J. Forrest (Phil. Mag., 
1925, [vi], 50, 1009—1018).—The theory of the magnetic quality 
of crystals has been developed from the point of view of the mag- 
netic potential energy in a homogeneous assemblage of equal 
magnetic doublets, and has been experimentally tested for about 
twenty different crystalline substances. The results are here sum- 
marised, the full theoretical discussion and experimental details 
being published later. The longitudinal and transverse components 
of the intensity of magnetisation produced by an external field of 
varying orientation, in circular plates cut in chosen planes from 
selected crystals, were measured. By comparison with the theoreti- 
cal variations of internal field appropriate to the various possible 
lattices, the lattice arrangement of the centres of the doublets, 
i.e., the magnetic lattice, was determined. In many cases, the 
solution is unique, but in others more than one lattice gives the 
actual relative positions of maxima and minima. For magnetite, 
iron crystals, the cubic alums, calcite, and some others, there is 
agreement between the magnetic lattice and the atomic lattice 
found by X-ray analysis. In other cases, e.g., iron pyrites, cobaltite, 
fluorspar, etc., these do not correspond, unless the magnetic maxima 
and minima are interchanged. For potassium sulphate and 
ammonium sulphate more than one magnetic lattice gives the 
correct relative intensities, but that corresponding with the X-ray 
lattice best explains the behaviour of the crystal in the field. Pos- 
sible explanations are suggested for the interchange of positions 
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of maxima and minima occurring in some cases, and for a constant 
effect found in the parallel component in all cases and not accounted 
for by the theory. The results of a theoretical investigation of the 
stability of the types of magnetic lattice met with are briefly 
summarised. A. B. M. 


Constitution of Magnetic Iron. F. Gross (Bol. Assoc. Brasil. 
Pharm., 1924, 5, 216—223; from Chem. Zentr., 1925, ii, 708).— 
Since ferroso-ferric oxide is the only magnetic oxide of iron, it 


is suggested that it contains the nucleus if >Fe. Magnetic 


properties are attributed to the presence in the molecule of atoms 
of differing valency, according to Ampére’s cross-current theory of 
magnetism. G. W. R. 


Recrystallisation Phenomena as Functions of the Crystal 
Growth after Hot Deformation. H. Hanemann (Z. Metallk., 
1925, 17, 316—319).—For copper and steel, the curves showing 
the relation between the grain size and degree of deformation and 
between the temperature at which recrystallisation takes place and 
the deformation are in each case hyperbolas. The parameter of 
the grain size hyperbola for steel is a linear function of the recrystal- 
lisation temperature, whilst the curve of this relation for copper is 
a segment of a circle. If r is the radius of this circle, v the degree 
of deformation, 9” the grain size, and t the temperature of recrystal- 
lisation, then 2v¢?=(b-+r?—(t—c)®)? for copper and 2v7¢?= 
a*(t—tp)* for steel, where tz is the minimum temperature at which 
recrystallisation takes place, and a, b, and ¢ are constants. For 
steel tp is 620° and for copper 235°. [Cf. B., 1925, 925.] A. R. P. 


Molecular Physics. I. Relationship between Elastic 
Limit and Atomic Concentration. P. Lasarev (Bull. Acad. Sci. 
St. Pétersbourg, 1919, 13, 1005—1006; from Chem. Zentr., 1925, ii, 
514).—The elastic limit of a metal is proportional to N5%, where 
N is the number of atoms perc.c. This relationship holds approxim- 
ately for silver, gold, platinum, palladium, and iron, but is inapplic- 
able to lead and copper. It has a theoretical basis if it be assumed 
that intermolecular force is proportional to atomic concentration, 
and a certain power, the same for all metals, of intermolecular 


distance. G. W. R. 


Changes in the Conductivity of Coloured Films on 
Bleaching. N. Scutscnopro (Bull. Acad. Sci. St. Pétershourg, 
1919, 13, 727—746; from Chem. Zentr., 1925, ii, 521—522).—A 
platinum film deposited on a quartz plate was so treated as to leave 
two comb-shaped electrodes .with teeth interlacing. A colouring 
matter was then fixed on the plate, by means of a collodion film. 
The colouring matters used were cyanine, pinaverdol, and pina- 
chrome. A current was then passed between the electrodes and a 
condenser arranged in series, the potential of the condenser being 
measured by a quadrant electrometer. The rate of increase of 
potential of the condenser served as a measure of the conductivity 
of the film. Conductivity increased when the film was bleached 
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through being submitted to illumination. The effect ceased when 
bleaching was complete. Independently of the light effect the 
strength of current increased with the time on account (a) of 
polarisation, which gradually sinks to zero when the current is 
interrupted, (b) of irreversible changes produced in the film by 
the current. The light effect was independent of the potential 
used. The conductivity of the film increased with the duration of 
illumination according to a curve which was concave to the time 
axis. When the illumination was interrupted, the conductivity 
decreased according to a curve which is convex to the time axis. 
The increase in conductivity, ZL, under illumination could be 
represented by the equation L=L,+a(l—e”), where Ly is the 
conductivity in darkness, J the intensity of illumination, and a 
and 6b are constants. The effect on conductivity was greatest for 
that wave-length which is most absorbed by the dye used. The 
increase in conductivity was almost directly proportional to the 
absorption of light energy. G. W. R. 


Plant for Liquefaction of Helium. Some Measurements 
made with the Aid of Liquid Helium. W. MEISSNER (Physikal. 
Z., 1925, 26, 689—694).—The paper contains a description of the 
liquefying apparatus, a discussion of certain physical properties of 
helium, and measurements of supra-conductivity at the temperature 
of liquid helium. The fraction total helium /liquid helium is denoted 
by c«. The value of ¢ calculated from Nernst’s equation is negative 
and from the law of corresponding states is 0-06; the observed 
value is 0-2. Hence helium shows a very strong deviation from the 
law due to quantisation of translational energy. The author has 
examined the conductivity of various metals in order at a later 
date to decide whether supra-conductivity is a property of all 
metals in the pure state at a sufficiently low temperature. If 
r=R7/Ro, where Rr is the resistance at T° and R, that at 0°, 
for constantan wire r is 0-9569 at 4-21° Abs. and 0-9552 at 2-62° 
Abs.; for lead wire the value is already < 1108 at 4:21° Abs.; 
for tin wire it is 7-°89x10% at 4:20° and < 210° at 3-61° Abs. 
A long series of measurements has been made on gold. The highest 
conductivity obtained corresponded with a value of r=0-39 x 10°. 
Gold wire was altered by heating for 3} hrs. at 350°. The treated 
wire showed a resistance one-tenth as great at the temperature of 
liquid helium as the original wire. A series of single crystal 
wires was also examined, with the result that a polycrystalline wire 
after being subjected to heat treatment exhibited the same values 
of r as the single crystal wires. This means that gap-resistance 
in the treated wire cannot occur between the single crystals in the 
polycrystalline mass. R. A. M. 


Thermo-electric Power and the Hall Coefficient. ©. W. 
Heaps (Phil. Mag., 1925, [vi], 50, 1001—1009).—The effect of a 
magnetic field on the thermo-electric power of bismuth, antimony, 
graphite, and carbon has been measured and compared with the 
Hall coefficient for the same substances, The specimen to be 
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investigated was soldered across two parallel brass tubes, and 
placed between the poles of an electromagnet. Steam was passed 
through one tube and cold water through the other. The thermo. 
electric power was measured for different values of the magnetic 
field. The Hall coefficients for the same specimens of bismuth 
and graphite had previously been determined (Physical Rev., 1918, 
[ii], 12, 340). For the other substances, it was measured in the 
usual way by connecting the potentiometer to side arms on the 
specimen and sending a current through the latter, using the brass 
tubes as terminals. Theory requires a linear relation between 
Ey—E,, the change in thermo-electric effect, and log Ry, where 
Ry is the Hall coefficient. This relation is satisfied by the results 
for bismuth, and the slight deviation in the case of graphite can 
be attributed to experimental error. The change in thermo- 
electric power was different for transverse and longitudinal magnetic 
fields. The effects for antimony are very small, but the changes 
are in the right direction. For carbon no change in thermo-electric 
power was observed with the strongest field used, and Ry was 
constant within the limits of experimental error. The relation for 


ferromagnetic elements appears to be more complicated. 
A. B. M. 


Thermo-electric Effect in Single Crystal Zinc Wires. E.G. 
LinpeR (Physical Rev., 1925, [ii], 26, 486—490).—The ratio of 
thermo-HL.M.F. to the temperature difference between the ends of 
the crystal is not linear, but increases more rapidly with the latter. 
For wires with the angle of orientation (between the vertical axis 
of the crystal and the axis of the wire) 2=14° and 0==86-5° the L.M.F. 
(directed at the hot junction from the latter to the former) with 
i=250° is 6-50 10 volt. A. A. E. 


Thermal Conductivity and Thermo-electric Force of Single 
Metal Crystals. P. W. Bripeman (Proc. Nat. Acad. Sci., 1925, 
11, 608—612).—The thermal conductivity at the ordinary tem- 
perature and the thermo-#.M.F. over the range from the ordinary 
temperature to 100° have been measured as a function of the 
orientation for single crystal rods of bismuth, zinc, cadmium, and 
tin. Within wide limits of experimental error, the thermal con- 
-ductivities of the four metals have rotational symmetry about the 
axis and also the electrical resistance is an inverse linear function 
of the thermal conductivity. These results are in agreement with 
the deductions of Voigt. The generalised Wiedemann-Franz law 
does not hold for all directions in the crystals. In the thermo- 
E.M.F. the Thomson effect is directly proportional to the resistance, 
whilst, except with cadmium, no such relationship exists for the 
Peltier effect. The Thomson effect shows rotational symmetry, 
whilst the Peltier effect does not. Considerations of the internal 
Peltier effect lead to the assumption that an electron functions 
as a dipole and that when moving in different directions in the 
non-isotropic force-field of a crystal it assumes different a 
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Measurements on Small Tungsten Arcs. W. DE Groot 
(Physica, 1925, 5, 121—129).—Determination of the temperature 
(by radiation pyrometry) of the small spherical electrodes in a 
tungsten arc, combined with voltage and current measurement, 
permits verification of some theoretical considerations on the 
energy balance of the electrodes. The anode receives an amount 
of heat U,2i¢; the cathode U, < —id+ne(V;+fV); where i 
is the current, ¢ Richardson’s constant, n the number of positive 
ions reaching the cathode, V; ionisation potential, f a factor varying 
from 4 to 1 and depending on the cathodic field concentration. 
Besides the obvious condition (if V < 2V;) that ne < }i, it can be 
expected that ne < (U,+id)/(Vit4V). In neon these relations 
were completely confirmed by the results; at low current values 
(high potential) the fraction mentioned approaches }i; in argon 
and mercury the ion current is slightly higher. The arc voltage, 
which converges to V; at high current values in neon and in argon, 
approaches 15-2 V in mercury, far above V;. Thomson’s condi- 
tion for an arc : voluntary electron emission of cathode i—ne=ig, 
the thermionic electron stream, is satisfactorily borne out for neon 
and mercury; for argon the values of iz are a little too low. 
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Refractive Index of Air in the Visible Spectrum between 
0° and 100°. A. PéRaRpd (J. Phys. Radium, 1925, [vi], 6, 217— 
227).—The index of refraction of air has been obtained by the 
observation of interference fringes in a vacuum and then in dry 
air free from carbon dioxide for five lines in the spectra of cadmium 
and mercury at temperatures varying between 0° and 100°. The 
refraction (N—1) is nearly proportional to the pressure at 600 
and 760 mm. The variation of the refractive index with tem- 
perature is given by Ng—1/(1+6)=Ne—1, where Ny and Ny are 
the indices at 0° and 6°, respectively, and « is a constant, which 
does not appear to depend on the wave-length. The average value 
for « is 0-003716+-0-000007. The following are the most probable 
values : 

in p. 0°4358 0°5461 0°5780 0°5086 (6438 
(N,—1).108 296°68 293°34 292°73 294°21 291°77 

The following general formula is valid for pressures up to 1 atm., 
temperatures 0—100°, and wave-lengths in the visible (V —1) . 106= 
(288-02 + 1-478/a? + 0-0316/a*)hk(1 + 8h)/760(1 + 7608) .1/(1 + 
0-003716 6), where 4 is the wave-length in u, f is the pressure in mm. 
The value of @ is small and may be neglected. A list of previous 
determinations and numerical results is given. R. A. M. 


Optical Properties of Ethylenic Isomerides. J. ErRrerRa and 
V. Henri (Compt. rend., 1925, 181, 548—550; cf. A., 1913, ii, 
815).—The ultra-violet absorptive power of trans isomerides is 
greater than that shown by the cis forms. Similarly the refraction 
for the sodium D-line is higher for the more strongly absorbing 
isomeride. The differences in extinction coefficient increase with 
decreasing wave-length. The data include molecular refractions 
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for cis- and trans-dichloroethylenes (20-25, 20-56), bromoethyl- 
ethylenes (27-8, 27-9), bromomethylethylenes (27-8, 27-85), chloro- 
iodoethylenes (28-6, 29-5), maleic and fumaric esters (42-23, 42-9), 
methyl citraconate and mesaconate (37-2, 38), isocrotono- and 
crotono-nitriles (20-5, 20-7), csocrotonic, m. p. 15-5°, and crotonic, 
m. p. 72°, acids (21-4, 22-85). The absorption spectra for the first 
four pairs of isomerides are recorded and generally the ratio 
Ctrans/€cis 8 1-O—1-5. The work enables the solid crotonic acid and 


its corresponding nitrile to be classified as trans isomerides. 
R. A. M. 


Metastability of Matter and Physical Constants. E. Coury 
(Z. Elektrochem., 1925, 31, 539).—Attention is directed to the desir- 
ability of taking possibilities of monotropic or enantiotropic diversity 


into account in laying down the physical constants of solids. 
W. A. C. 


Specific Heat of an Elastic Gyroscopic Model of the Hydro- 
gen Molecule. J. H. Van Vueck (Physical Rev., 1924, [ii], 23, 
308).—Even when the vibrational degree of freedom is considered, 
the specific heats of the Born model and the author’s non-gyroscopic 
model of the hydrogen molecule are almost identical if in each case 
the probability is taken proportional to the total angular momentum. 
The Born model is in agreement with specific heat observations 
up to 2000° Abs., provided the moment of inertia and vibrational 
frequency are 1-98 10! g.cm.* and 1-46 10 per sec., respect- 
ively. A. A. E. 


Specific Heat of Liquids according to the Theory of Corre- 
sponding States. E. Foa (Atti R. Accad. Sci. Torino, 1925, 60, 
160—166).—Theoretical. By combining thermodynamic relation- 
ships with the principle of corresponding states it is deduced that, 
at the same reduced temperature, the difference between the molar 
heat capacity, C;, of a substance as a liquid and its molar heat 
capacity at constant pressure, C',, when in the condition of a perfect 
gas, is the same for all substances which conform to the principle 
of corresponding states. This relationship has been tested for 
water, ammonia, carbon dioxide, and sulphur dioxide at a series 
of reduced temperatures between 6=0-5 and @=0-95, and is found 
to be approximately valid. The value of C,—C, rises from 9-7 at 
6=0-5 to about 23-0 at 6—0-95. For the reduced temperature 
6=0-6, the relation is satisfied by chloroform, .ethyl ether, acetone, 

_and benzene, the value of C;—C, averaging 11-9. 


Theory of the Specific Heats of Electrolytes. F. Zwicky 
(Physikal. Z., 1925, 26, 664—665).—A solution of n mols. of a 
non-electrolyte such as sugar in %» mols. of water (specific heat Cp) 
shows a specific heat given by C=mgcy+nce, where c is the specific 
heat of 1 mol. of the non-electrolyte in the solid state. Thus C is 
always greater than nC, in contradistinction to the view that for 
electrolytes C is generally less than mgCy. The electric charges 
exert a two-fold influence. The electric work A, given by 
e*{D—1)/2aD (D is dielectric constant of water, a ionic radius) is 


— 
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necessary to annul electric polarisation of water. The work A,, 
equal to the negative work of compression, is required to counteract 
the pressure effect of the charges. The free energy f of 1 mol. of 
electrolyte solution will then be given by f=fy,—A,—Az, where 
fy is the value for a non-electrolyte. The energy of the electrolyte 
solution is then U=f—T8f/dsT and C,=(sU/67’),.. The smallness 
of the specific heat of an electrolytic solution is due much more to 
the A, than to the 4, factor. 

The foregoing may be tested by using the dipolar moment of 
water as an unknown constant, and the relation 6C,/8T =—T#v/8T" 
for calculating the specific heat of water at increased pressures 
from measurements of specific volume at high pressures. Good 
agreement with experiment is obtained ; the data, however, are not 
given in this preliminary paper. The reasoning may be extended 
to other physical properties of electrolytes with the proviso that 
the Debye—Hiickel theory must be introduced as occasion requires. 

R. A. M. 


Errors Introduced in certain Thermochemical Data and 
the Correction Coefficients of these Data. W. SwienrTo- 
SLAWSKI (J. Chim. physique, 1925, 22, 391—394).—Mainly intro- 
ductory to following papers. The systematic errors which occur 
in determinations of heats of combustion are tabulated. The 
majority of previous investigations contain a systematic error 
arising from the acceptance of the specific heat of water given by 
Regnault (error+0-13°,) and neglect of the correction of the ther- 
mometer to the hydrogen scale (0-30% error). The chief of other 
errors lies in the determination of the constant for the calorimetric 
bomb. Berthelot’s method is discussed. The correction coefficient 
for given data is evaluated by comparing the heats of combustion. 
A,, Ag, etc., of several substances as found with freshly determined 
values A,’, A,’, etc. (benzoic acid, 6324 Cal. at 15° for 1 g. in air 
is taken as standard). The mean value of the ratios A,’ : A,, Ay’: Ag. 
etc. is the correction coefficient to be applied. L. 8. 


Correction of the Thermochemical Data of P. Lemoult. 
W. SwIENTOSLAWSKI and M. Popov (J. Chim. physique, 1925, 22, 
395—398; cf. preceding abstract).—The correction coefficient for 
the data on heats of combustion by Lemoult has been evaluated 
from a redetermination of the figures for naphthalene, p-amino- 
azobenzene, and $-naphthylamine. The mean of three ratios gives 
0-99489+0-01%. A table of uncorrected and corrected data for 
all substances investigated by Lemoult is given. ai G'S 


Correction of the Thermochemical Data of A. Valeur. W. 
SWIENTOSLAWSKI and (MLLE.) H. StarczEvsKa (J. Chim. physique, 
1925, 22, 399—401; cf. preceding abstracts)—The coefficient 
of correction for the data of Valeur (A., 1901, i, 154) evaluated 
from the redetermined values of the heats of combustion of benzo- 
quinone, $-naphthol, and anthraquinone, is 0-9974+-0-01%%. Cor- 
rected and uncorrected values of all substances examined are again 


given. L. & F 
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Simple Method for the Indirect Determination of Moule- 
cular Heats of Vaporisation. J. Narsutr (Z. Elektrochem., 
1925, 34, 511—512).—An apparatus for determining the molecular 
heat of vaporisation from the equation »_=RT?/p.dp/dT igs 
described. A water manometer is recommended as being as 
accurate as a mercury instrument and more easily made. The 
error in the values obtained by this method is less — Me 


Latent Heat of Fusion of Camphor. N. N. Erremoy (Bull. 
Acad.*Sci. St. Pétersbourg, 1919, 43, 765—776 ; from Chem. Zentr., 
1925, ii, 524).—The latent heat of fusion of camphor calculated 
from the freezing-point- depression with different compounds is 
8-39 cal./g. G. W. R. 


Heat of Dissociation of Calcium Carbonate and the Entropy 
of Carbon Dioxide. H. L. J. BAdcxstrém (J. Amer. Chem. 
Soc., 1925, 47, 2443—2449).—The heat of dissociation of calcite 
at 25° has been obtained from the heat of solution of calcite in 
hydrochloric acid and the heat of solution of calcium oxide in the 
acid; the value obtained is 42,600-+200 cal./mol. On the basis 
of this value a free energy equation for the reaction CaCO,=Ca0+ 
CO, has been derived, which represents the dissociation pressure 
measurements within limits of error. The entropy of carbon dioxide 
was found to be 50-85 units, which is in good agreement with values 
obtained from other sources. -. = 


Thermochemical Researches on the Oximes. IV. 
Acetaldoxime. (Mutz.) A. DoraBratsKa (Rocz. Chem., 1925, 5, 
386—394; cf. A., 1922, ii, 548; 1924, i, 646).—The heats of neutral- 
isation by sodium hydroxide of various preparations of acetaldoxime 
fall into two series, one varying about 4-6 cal., the other about 
3-6 cal. It is hence deduced that ordinary preparations of acet- 
aldoxime are mixtures of two unstable stereoisomerides of varying 
composition. The heat of transformation of the «- into the 
8-isomeride is about —2 cal. R. T. 


White and Black Diamonds and their Relation to [other 
Forms of] Carbon. W. A. and W. Nasser (Z. Elekirochem., 
1925, 31, 461—466).—The heats of combustion of different forms 
of carbon have been measured, with the following results : 8-graphite, 
7856+1; «-graphite, 7832+1; white diamond, 7873--4; black 
diamond (carbonado), 7884--2 cal./g. The results of Berthelot 
and Petit (Ann. Chim. Phys., 1889, 18, 80), which showed a lower 
heat of combustion (and therefore a greater stability) for white 
diamond at the ordinary temperature than for graphite, are thus 
refuted. Several different forms of natural and artificial graphite 
were measured. The «-form is that stable at higher pressures. 
The high value for carbonado is explained by the assumption that 
it consists of normal crystals of white diamond permeated with 
amorphous carbon, the heat of combustion of which is about 8060. 
This is in general agreement with the X-ray work of Gerlach 
(A., 1924, ii, 753). N. H. H. 


we 
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Density and Temperature. V. W. Herz (Z. Elektrochem., 
1925, 31, 512—514; cf. A., 1924, ii, 524)—From the consideration 
of a large number of substances cited, it is shown that the tem- 
perature, expressed as a fraction of the critical temperature (both 
in absolute units), at which the density in the liquid state bears 
any given relation to that of the saturated vapour, is very nearly 
the same for all substances. Other temperature—density relation- 
ships connected with the above are demonstrated. N. H. H. 


Density of Beryllium Halides. C. MresserkNecut and W. 
Butz (Z. anorg. Chem., 1925, 148, 152—156).—The following data 
are recorded: beryllium chloride, d? 1-901; bromide, d? 3-465; 
iodide, d? 4-325. The density of the chloride is in agreement with 
the value obtained by Hénigschmid and Birckenbach (A., 1922, 
ii, 214). J. 8. C. 


Additivity of Boiling Points. J.J. van Laar (Physica, 1925, 
5, 130—134).—Objection is raised to the use of +/a values calculated - 
from measurements of the b. p. (cf. van Arkel and de Boer, this 
vol., ii, 734, 758) instead of the critical point; the b. p. is not a 
“corresponding’’ temperature and may give untrustworthy 
fa values. The use of methane and carbon tetrachloride values 
happens to be rather unfortunate, since these substances show large 
discrepancies from the rules originally given. 
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Additive Properties of Boiling Points. II. A. E.van ARKEL 
and J. H. pE Borr (Physica, 1925, 5, 134—141; cf. this vol., ii, 
734, 758, and preceding abstract).—For many organic halogen com- 
pounds, particularly methyl halides, it is a sufficient condition for 
the additivity of the b. p. that »/a,/b, has the same value for every 
halogen; this leads to a b. p. formula 7,—K(2V—V,)?/3V= 
K,(3+/az)?/3V (V is the Kopp molecular volume). If this equation 
is applied to ethane compounds, K is found to have a lower value; 
this may be due to a mutual screening effect of the halogen atoms 
(X), with a consequent decrease of \/a. The authors express this 
effect in an empirical screening coefficient to be subtracted from 
s/a. Values of the b. p. of the pure halogens and of iodine mono- 
chloride and monobromide calculated in this manner agree well 


with the facts. CHEMICAL ABSTRACTS. 


Value of 4/a Calculated from the Vapour Tensions of 
Alkali Metals and Halides in Relation to the Additive Nature 
of this Quantity. J. J. van Laar (Z. anorg. Chem., 1925, 148, 
235—255; cf. this vol., ii, 950).—From existing data, the vapour- 
pressure equations of the type, log p=—A/7—BlogT+C, are 
derived for the alkali metals and halides, the value of B being 
practically zero in the case of the salts. From the values of A, 
the magnitude of the quantity a» in the author’s equation of state 
is calculable. The value of 1/a) for the halides is approximately 
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the sum of the corresponding values for the metal and halogen 
concerned. J. 8. C. 


Vapour Pressure of Sodium. W. H. RopesusuH and T. bE 
Vries (J. Amer. Chem. Soc., 1925, 47, 2488—2493).—The vapour 
pressure has been found from the weight of vapour passing through 
a small opening in a definite time at constant temperature, and has 
been determined over the range 181-8—597°. The following equa- 
tion holds for the vapour pressure from 180° to the b. p.: log p= 
— 5922/7 —1-6184 log T’+-12-9605. The entropy of sodium vapour 
at 298° Abs. and 1 atm. is calculated to be 35-7 --0-5 


Kinetic Theory of Vaporisation. II. 8. C. Braprorp 
(Phil. Mag., 1925, [vi], 50, 1147—1158; cf. this vol., ii, 26). 
—The equilibrium between liquid and vapour is considered on 
the basis of the kinetic theory, and the following expression 
for the vapour pressure is deduced: p=81-84 Tre Aw, 
where ’ is the ratio of the average velocity of the molecules in 
the liquid to that in the vapour, A is the factor giving the state of 
aggregation of the liquid, ® the co-volume of the liquid, S the 
surface tension, v the volume of a mole of the liquid, and 8’ «108 
the nearest distance of approach of the centres of the molecules in 
the liquid ; 4 is calculated from data for a few almost unassociated 
liquids and shown to be a function of density and temperature 
only. The formula is applied to a number of liquids at different 
temperatures and gives good agreement between calculated and 
observed values. A. B. M. 


Existence of Liquid Racemates. F. D. AGuirREcHE (Anal. 
Fis. Quim., 1925, 23, 409—418).—The existence of racemic com- 
pounds in the liquid state implies molecular association, and may 
therefore be best studied by means of those properties which are 
affected by association. The principal physical properties of ethy! 
d-tartrate and ethyl r-tartrate are compared. The viscosity of the 
latter is less than that of the former. The differences in density, 
refractive index, and surface tension are insignificant. 

G. W. R. 


Theory of State of Matter. II. Internal Pressure, Co- 
volume, and Association. F. Scuuster (Ber., 1925, 58, [B}, 
2183—2186; cf. this vol., ii, 951)——Expressions are deduced for 
the internal pressure and molecular co-volume of substances and | 
the constants are calculated for an extended series of inorganic 
and organic compounds. The factor of association at the b. p. 
under normal pressure is calculated for many substances, the results 
being in agreement with the data obtained by other 7 

H. W. 


Determination of Surface Tension from Photographic 
Records of the Formation of Drops. T. Motopyi and F. 
Paviov (Bull. Acad. Sci. St. Pétersbourg, 1920, 13, 241—258; from 
Chem. Zentr., 1925, ii, 750).—The formation of drops of a liquid 
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in an atmosphere of its own vapour was followed kinematographic- 
ally. From the records the critical value for the diameter of the 
“neck ”’ of a forming drop at the point of destruction of equilibrium 
was obtained and the surface tension was calculated from Tate’s 
formula zdy = P, where d is the critical diameter, y the surface 
tension, and P the weight of the drop. The following values were 
obtained : water at 14-9°, 7-24—7:46; at 16-5°, 7-29—7-38: aniline 
at 16-1°, 4-31—4-42; m-xylene at 14-7°, 2:76—2-89; benzene at 
14-7°, 2-97—3-05; ethyl alcohol at 15°, 2-39—2-47. G. W. R. 


Viscosity of Liquids under Pressure. P. W. BripcmMaNn 
(Proc. Nat. Acad. Sci., 1925, 144, 603—606).—The relative viscosities 
of forty-three liquids, including water, have been measured at 30° 
and 75° under pressures from atmospheric to 12,000 kg. per sq. em. 
The values for water have been determined also at 0° and 10-3°. 
At low temperatures and pressures, the viscosity of water decreases 
with increasing pressure, passing through a pressure minimum, 
and then increases. With increasing temperature this minimum 
flattens and disappears finally at about 25°, above which temper- 
ature the viscosity increases continuously with increasing pressure. 
The viscosity of the other liquids increases uniformly with increasing 
pressure. The increase under a pressure of 12,000 kg. per sq. cm. 
varies from 10-fold for methyl alcohol to at least 107-fold for 
eugenol. The temperature coefficient of viscosity increases with 
increasing pressure. The results are not in accord with the theories 
of Phillips (ibid., 1921, 7, 172) and Brillouin (J. Phys. Radium, 
1922, [vi], 3, 326, 362), and since the pressure effects are greatest 
with substances with more complicated molecules, it is suggested 


that there is an interlocking of these which the theories neglect. 
A. E. M. 


Diffusion of Helium through Different Glasses. ©. C. 
Van Vooruis (Physical Rev., 1924, [ii], 23, 557)—Measurements 
were made between 200° and 500°. Increase of silica and boron 
trioxide increases the permeability; increase of basic oxides «le- 
creases the permeability, but oxides only slightly acidic or basic, 
e.g., lead oxide and alumina, have scarcely any effect. A. A. E. 


General Theory of Solvent Systems. A. F. O. GERMANN 
(J. Amer. Chem. Soc., 1925, 47, 2461—2468).—Based on a study 
of the analogy between reactions in water and in carbony] chloride 
solutions, a general theory of acids, bases, and salts in their relation 
to a parent solvent has been outlined, and its application to 
sulphuryl chloride, selenium oxychloride, and thionyl chloride as 
solvents is discussed. ae 


Vapour Pressures and Miscibilities of Binary Liquid 
Mixtures. K. F. Herzretp (Z. Elektrochem., 1925, 31, 536— 
539).—By a simplification of van der Waals’ method of treating 
liquid mixtures, the following expression for the energy of a mixture 
is arrived at: U=—4.«—A;z(1—x)+A4gr(l—x), where 44 and 
Ag are the latent heats of the components and A4,7(1—~) is the heat 
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of mixing at the molecular concentration x. It would follow that 
the same heat is evolved when little of component A is dissolved 
in much of component B as vice versa. A formula for the ratio of 
partial pressures in the vapour phase is developed, according to 
which the vapour-pressure curve is convex or concave upwards, 
according as the heat of mixing is negative or positive. All pairs 
of liquids have an azeotropic mixture below the temperature given 
by 7'=)/R log, p4/pz, where 2 is the heat of mixing; the tem- 
perature range in which azeotropy can no longer exist may, 
however, be out of practical bounds. The upper critical temper- 
ature of miscibility may be expressed by the formula 7',=—2(2R), 
from which the molecular ratio of components should always be 
1:1 at the critical point; this is approximately confirmed by the 
available data. W. A. C. 


Selective Solvent Action. IV. Cryoscopy in Mixed 
Solvents. R. Wricut (J. Chem. Soc., 1925, 127, 2234—2238 ; 
ef. T., 1922, 124, 2252; 1923, 123, 2493; A., 1924, ii, 838; 
1898, ii, 17).—The addition to the mixed solvents nicotine—water, 
alcohol—benzene, acetone—benzene, and alcohol-ethylene dibromide 
of a substance soluble only in one constituent raises the freezing 
point of the other constituent. It appears that a semi-solute 
forms solvates with the constituent in which it is soluble, and thus 
raises the freezing point and vapour pressure of the one in which 
it is insoluble. When the added substance is also soluble to a 
slight extent in the second constituent, the freezing point of this 
constituent is first raised and then lowered as the concentration of 
the solute is increased. If the solute is completely miscible with 
each constituent of a 50°/ mixture, then the effect on the freezing 
point indicates which constituent has the greater attraction for it. 
Thus the lower members of the aliphatic alcohol series show a 
greater attraction for ethyl alcohol than for benzene, whereas the 
higher alcohols and aromatic compounds have a greater attraction 
for benzene. A. G. 


Theory of [Solid] Solutions. P. Lasargv (Bull. Acad. Sci. 
St. Pétersbourg, 1919, 13, 207—214; from Chem. Zentr., 1925, ii, 515). 
—The author calculates the force exerted on a molecule lying on 
the interface between two phases by the molecules of each phase. 
The force acting between any two molecules is an unknown but 
constant function of the distance between them, and consists of 
two terms, of which one is proportional to, and the other independent 
of, the dielectric constant of the medium. Since a solid substance 
attracts its superficial molecules with a force proportional to its 
atomic concentration, and as the latter is proportional to the hard- 
ness, the solubility must vary inversely with hardness. ue 


Nature and Constitution of Glass. W.E.S. Turner (J. Soc. 
Glass Tech., 1925, 9, 147—-166).—Investigation of the constitution 
of glass in the light of published physical and chemical data gives 
indeterminate results. Molecular association is suggested by surface- 
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tension determinations and by the analogy of certain properties 
with those of other liquids. On the other hand, relationships 
between percentage oxide composition, various physical properties, 
and chemical durability suggest a state of dissociation. Silica 
probably enters into loose combination with the silicates present 
and it may form a sponge or network soaked in silicates or their 
products of dissociation. [Cf. B., 1925, 920.] A. CovsEN. 


Constitution of Glass. F. Eckert (/. Soc. Glass Tech., 1925, 
9, 267—272).—The constitution of the final product is dependent 
on the previous heat treatment of the glass, that is, on the initial 
state and on the time which the material has had to adjust itself 
to the temperature range, since the velocity of internal reactions 
(molecular interaction, dissociation, etc.) is a function of the tem- 
perature. Recent determinations of optical constants and density 
of glasses have indicated variations of properties determined by 
the past history of the glass. Similar changes are shown in the 
viscosity and in hardening phenomena observed with rapidly cooled 
glass. A. CousEN. 


Constitution and Density of Glass. A. Q. Toor and E. E. 
Hit (J. Soc. Glass Tech., 1925, 9, 185—207).—The hypothesis is 
advanced that when glass is cooled under proper conditions, certain 
practically reversible processes occur, involving some or all of the 
molecules and so preventing other possible processes often associated 
with cooling, such as segregation, crystallisation, etc. The character 
and rate of the processes are determined by the temperature of 
the glass, and when the latter is maintained at any given value the 
reactions proceed until equilibrium is attained. In proof of the 
theory, samples of flint and of pyrex glass when heated to various 
temperatures in the range 360—750° and maintained at these 
temperatures until equilibrium is attained, were found on cooling 
in air to have varying densities according to the temperature of 
treatment, although strain was absent in each case. Preliminary 
tests have shown that the change in the refractive index of the 
flint glass is approximately proportional to that of the density. 
(Cf. B., 1925, 920.] A. COoUSEN. 


Glasses as Supercooled Liquids. G. Tammann (J. Soc. 
Glass Tech., 1925, 9, 166—185).—Conditions governing the super- 
cooling of liquids are (1) the number of crystallisation centres in 
unit volume, which, with easily fusible substances, generally reach 
a maximum at about 100° supercooling, and (2) the rate of crystal- 
lisation, ‘which, when not exceeding 3—4 mm. per min., generally 
reaches a maximum at about 30° supercooling. The formation of 
crystal centres is subject to the laws of probability. Liquids are 
mobile for about 90° supercooling, then become viscous, and at 20° 
lower brittle and hard. At normal pressures glasses are unstable, 
but the growth of crystal centres is so slow as to be practically 
negligible. The temperature of maximum crystallisation centre 
formation is influenced little by impurities, but the actual number 
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of centres formed is greatly affected. Supercooling conditions for 
mixed salts and for glasses are considered. [Cf. B., 1925, 920.] 
A. COUSEN. 


Viscosity of Glass. V.H. Srorr (J. Soc. Glass Tech., 1925, 
9, 207—225)—The log. viscosity-temperature curve of a soft 
laboratory glass gave a point of inflexion at about 500°. The 
heating curve indicated heat absorption beginning at 535°. Applic- 
ation of the Michelson load—-displacement formula also indicated a 
state of discontinuity between 486° and 529°. All these phenomena 
are probably caused by the same change of constitution. The 
extended form of the Le Chatelier viscosity-temperature equation 
for glass, namely, log . log »/yny=Mt-+P, is not capable of general 
application. [Cf. B., 1925, 92i.] A. CousEN. 


X-Ray Diffraction Measurements on Some Soda-Lime- 
Silica Glasses. R. W. G. Wycxorr and G. W. Morey (./. Soc. 
Glass Tech., 1925, 9, 256—257).—Glasses crystallising with greatest 
difficulty give broad X-ray powder bands; easily crystallisable 
glasses give lines when the glasses contain a considerable propor- 

. tion of readily crystallisable components. ([Cf. B., 1925, 921.] 
A. CousEN. 


Cause of Inverse Segregation [in Alloys]. G. Masine (Z. 
Metallk., 1925, 17, 251—257).—The conditions for the occurrence of 
inverse segregation in an alloy are that there must be a tendency for 
the primary crystals to grow in a dendritic form, a tendency for the 
formation of mixed crystals having zones of differing composition, 
and a considerable difference in the composition of the crystals first 
formed and the remaining liquid (cf. Bauer and Arndt, ibid., 1921, 
13, 497). Iokibe (B., 1924, 297) has shown that inverse segreg- 
ation occurs in zinc-copper alloys in which zine predominates, and 
that such alloys expand on solidification. This work has been 
confirmed, and similar observations on certain copper-tin and 
aluminium-—copper alloys show that expansion on _ solidification 
is the primary cause of inverse segregation, whilst a tendency 
to supercooling is a secondary cause. Simple contraction on 
cooling is shown mathematically to have no influence on inverse 


segregation. [Cf. B., Dec. 24th.] A. R. P. 


Chemical Resistance of Metals and Alloys, especially Those 
Containing Molybdenum. W. GvuERTLER and T. Lizpvs (Z. 
Metallk., 1925, 17, 310—315).—The resistance of more than one 
hundred alloys containing two or more of the metals cobalt, 
nickel, iron, chromium, manganese, tungsten, molybdenum, copper, 
silicon, tin, and aluminium, against attack by acid, alkaline, and 
neutral salt solutions has been examined. ilst a considerable 
number of the alloys, especially those containing nickel, cobalt, and 
molybdenum or iron, are very resistant to alkaline reagents, it is 
found that only certain alloys of the nickel, chromium, and cobalt 
or molybdenum series resist nitric acid. The most resistant alloys 
to hydrochloric acid consist of nickel with silicon and molybdenum, 


— 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 1147 


nickel-cobalt-molybdenum, and cobalt-manganese—molybdenum. 
Nickel containing small amounts of molybdenum with or without 
aluminium and chromium is the only metal that is not corroded by 
mercuric chloride solutions. [Cf. B., 1925, 925.] 


Solubilities of the Phosphates of Zirconium and Hafnium. 
G. Hevesy and K. Kimura (J. Amer. Chem. Soc., 1925, 47, 2540— 
2544).—The composition of zirconium and hafnium phosphate pre- 
cipitated from 6N-hydrochloric acid corresponds with MO(H,PQ,)s. 
Cn ignition, the precipitates lose 2 mols. of water. The solubility 
of the zirconium phosphate in 6N-hydrochloric acid is 0-°00012 
and that of the hafnium phosphate 0-00009 mol. per litre. In 
10N-hydrochloric acid the values are 0-00023 and 0-00012. The 
importance of the phosphate precipitation for the detection and 
determination of the two elements is discussed. Ww. a 


Solubility of Ammonium Salts in Presence of Ammonia. 
E. Wertz (Z. Elektrochem., 1925, 341, 546—549).—Ammonium salts 
of monobasic acids are in general more soluble in ammonia than in 
water alone; those of polybasic acids are less soluble, and may be 
salted out of solution by passing in ammonia gas. The difference is 
attributed to the formation of soluble ammonia additive compounds 
by monobasic salts, but not by polybasic salts. Fluoride, iodate, 
periodate, and borate behave as if the acids were polybasic. prob- 
ably owing to polymerisation. On the other hand, the persuiphate 
and the dithionate show the same effect as monobasic salts, possibly 
because the substituted hydrogen atoms are on two distinct branches 
of the structural molecule. Ammonium isophthalate and benzene- 
m-disulphonate also stand out as exceptions, although their o- and 
p-isomerides follow the polybasic rule. W.A.C. 


Influence of Electrolytes on the Solubilities of Some 
Organic Acids. N. A. Yagnik, M. P. Jatn, and D. Nata (J. 
Indian Chem. Soc., 1925, 2, 115—128).—The influence of several 
electrolytes and of their respective anions and cations on the 
solubility of o-, m-, and p-nitrobenzoic, p-amino- and p-hydroxy- 
benzenesulphonic acids in water, at varying concentrations and 
temperatures, has been studied. The results obtained for the 
sulphates, nitrates, and chlorides of ammonium, sodium, potassium, 
calcium, strontium, and barium at 25°, 35°, and 45° in the case of 
the nitrobenzoic acids, and 20°, 30°, and 40° in the case of the sulph- 
onic acids, are tabulated and discussed. With increase in the con- 
centration of the electrolyte, the solubility of the o- and p-acids 
first increases, reaches a maximum (that of the para isomeride being 
greater than that of the ortho), and then decreases again, whilst 
in the case of the m-acids an initial rapid decrease in the solubility 
is followed by a more slow and regular decrease. With rise of 
temperature, the influence of the nitrates and chlorides of the aikali 
metals decreases, whilst that of the corresponding salts of the 
alkaline-earth metals increases. The influence of the cations 
increases in the order given above, whilst the influence of the anions 
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varies in the order NO,’>Cl'>S0,". The nature of the acid also 
affects the results, the solubility of the stronger acids being influ- 
enced to a greater extent than that of the weaker, the nitro-acids 
more than the amino-acids, which in turn are more influenced 
than the hydroxy-acids. J. W.B. 


Cause of Surface Tension. E. H. Kennarp (Nature, 1925, 
116, 643).—Polemical. A. A. E. 


Variation in the Surface Tension of Solutions as a Function 
of the Concentration. J. ScHEcHTMANN (Bull. Acad. Sci. St. 
Pétersbourg, 1919, 13, 657—662; from Chem. Zentr., 1925, ii, 530— 
531).—The surface tension of solutions of naphthalene in benzene, 
as determined by capillary rise is represented by y=28-65-+ 1-1079¢ 
where y is the surface tension at 20° and c the molar con- 
centration. The temperature coefficient I1/y.dy/dt at 20° is 
0-00453. Density and concentration are connected by the relation- 
ship d=0-8787-+-c/51-654 at 20°. G. W.R. 


Orientation of Molecules in the Surfaces of Liquids. W. D. 
Harkins (2nd Colloid Symposium Monograph, 1925, 141—173).— 
A consideration of the development of the concept of interfacial 
orientation, the wedge theory of emulsions, molecular orientation 
as exhibited by the relations between the energy of surface form- 
ation and that of vaporisation, energy of thermal emission, adsorp- 
tion and distribution of substances between different phases, relations 


at surfaces and interfaces, and adsorption at interfaces. 
CHEMICAL ABSTRACTS. 


Unimolecular Soap Films in Emulsions. W. RIEMAN 3RD 
and P. A. VAN DER MEULEN (J. Amer. Chem. Soc., 1925, 47, 2507— 
2514).—Emulsions of the oil-in-water type, containing a solution 
of phenol in toluene as the internal phase and sodium oleate as the 
emulsifying agent, have been studied (cf. A., 1924, ii, 389). The 
average area of interface covered per mol. of soap depends primarily 
on the concentration of soap in the external phase of the dilute 
emulsion. Most of the phenol passes from the toluene to the water 
layer and may partly displace the soap in the interface. The 
results are in agreement with the hypothesis that the protective 
film is composed of a single layer of oriented molecules.. With soap 
concentrations up to 0-01, an average area of 17 A2 per soap 
mol. was found, and it is suggested that this may be the average 
cross-sectional area of the hydrocarbon chain of oleic acid. Soaps 
of stearic acid are not sufficiently soluble to give satisfactory 
emulsions. 


Multimolecular and Unimolecular Films. W. D. Harkins 
and J. W. Moraan (Proc. Nat. Acad. Sci., 1925, 14, 637—643).— 
Measurements of the variations of compressibility with change in area 
have been made for a number of surface films on water and on 
aqueous salt solutions, principally calcium chloride. The results 
are discussed in connexion with the preceding work (A., 1923, i, 
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127). In general, multimolecular films are much weaker than 
unimolecular ones. Mixtures of two substances, each of which 
gives a unimolecular film when alone, give rise to unimolecular films. 
When mixed films composed of two substances one of which is 
normally unimolecular and the other multimolecular are com- 
pressed, the substance giving the multimolecular film slides over the 


other, leaving a unimolecular film of the latter beneath it. “ 
A. E. M. 


Adsorption Forces and their Electrical Nature. II. The 
Electrical Moment of the Adsorbed Molecule and the Super- 
ficial Energy of the Adsorbent. B. Inun (Phil. Mag., 1925, 
[vi], 50, 1144—1146; cf. A., 1924, ii, 663)—The electrical theory 
of adsorption leads to a relation between heat of adsorption and 
the electrical moment of the adsorbed molecules (r), permitting 
calculation of the absolute value of the latter. This calculation is 
applied to Titov’s results for the adsorption of gases by charcoal 
(r varies from 4-1 x 10 for hydrogen to 20-5 x 107® for ethylene), 
and Langmuir’s results for mica (r varies from 3-010% for 
hydrogen to 15-010" for ethylene). These results are of the 
same order of magnitude as given by other methods. The data 
are shown to lead also to an approximate value of the surface 


energy of the solid adsorbent, giving for charcoal 1000 ergs/cm.* 
A. B. M. 


Absorptive Power of Lipoid Mixtures. A. Scnirer (Bio- 
chem. Z., 1925, 1459, 250—256).—The distribution of ferric thiocy- 
anate between water and a second medium consisting of ether, 
benzene, oil, an ether—benzene mixture, or an ether-oil mixture 
indicates that the solvent power of the ether is diminished by the 
presence of either benzene or oil. P. W.C. 


Adsorption of Iodine by Starch. E. Ancriescv and J. 
Mircescu (Soc. Romana Stiinte, Bul. Chim., 1924, 27, 59—64).— 
The adsorption of iodine by starch is independent of the concen- 
tration of potassium iodide between 2% and 15%, the general adsorp- 
tion equation holding good within these limits. The constants of 
the equation: Ctarcra=kCy are p=0-166 and k=0-27. The 
fact that a rise in the concentration of the iodide increases the 
solubility of iodine but does not increase the amount adsorbed by 
starch is evidence in favour of the formation of a definite starch— 
iodine compound. A.R. P. 


Nature of Hydrolytic Adsorption with Reference to the 
Adsorption of Electrolytes and of Water. I. General and 
Theoretical Introduction. J. N. MuKHERJEE (J. Indian Chem. 
Soc., 1925, 2, 191—224).—-A theoretical paper in which the author 
develops his view regarding the distribution of ions in the Helm- 
holtz double layer (cf. A., 1922, ii, 689) to account for hydrolytic 
adsorption in systems where acids and alkalis are liberated by the 
interaction of solutions of salts having a neutral reaction and 
insoluble substances which give no acid or alkaline extract with 
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water. Four simple types of reactions, attributable to the pre. 
ferential adsorption of one ion by the adsorbent, are discussed, 
and a brief summary of the experimental evidence (to be published 
in detail later) in support of each type is given. The four types 
are (1) interaction between a neutral electrolyte and adsorbed acids 
of which the anion is primarily adsorbed; (2) interaction between 
a neutral electrolyte and adsorbed alkali of which the cation is 
primarily adsorbed; (3) generation of acids or alkalis during the 
precipitation of barium sulphate from neutral salt solutions; 
(4) adsorption of water and its constituent ions in their relation to 
hydrolytic adsorption. It is shown that when well-washed barium 
sulphate and other precipitates are left in contact with potassium 
chloride solution, the liquid develops an acid reaction, the acidity 
depending on the conditions under which adsorption takes place. 
The acidity developed in contact with pure water is almost 
negligible. In the precipitation of barium sulphate, if the potass- 
ium sulphate is in excess, the medium becomes alkaline (pq 11), 
whilst with an excess of barium chloride it becomes acid (pq 5). 
Theoretically possible types of interaction between adsorbed water 
molecules, its constituent ions, and ions in solution, are illustrated 
by the primary adsorption of anions by hydrated silica, which 
shows, in contact with water, a marked negative charge which is 
decreased by the addition of acids and increased by alkalis. In 
reference to the dependence of adsorption on the degree of hydration 
of a substance, it is shown that whilst the primarily adsorbed layer 
is probably only one molecule thick, the adsorbed water molecules 
which hydrate the surface form a layer several molecules ~ depth. 
J.W.B. 


Theory of Permeability of Membranes for Electrolytes. 
L. Micuag.is (J. Gen. Physiol., 1925, 8, 33—59).—Experiments are 
described on the diffusion of electrolytes across membranes, such 
as apple skin, parchment-paper membrane, and dry collodion, 
including the measurement of the E.M.F. developed. The velocity 
of the anions is much reduced as compared with that of the cations, 
and in the case of membranes of collodion and apple skin there is 
practically complete impermeability to anions. The theory of the 
diffusion process is worked out in detail for the case where the 
velocities of the two ions across the membrane are different but 
finite, and also where the membrane is permeable to anion but 
impermeable to cation. The theoretical results are compared with 
those of experiment, and for univalent cations it is found that the 
order of the ionic mobilities through a collodion membrane is the 
same as in aqueous solution, but that the differences are very much 
increased. For example, the hydrogen ion has a mobility approxim- 
ately 900 times that of lithium ion, whereas in aqueous solution it is 
only ten times as great. Further, it appears that the mobility of 
bivalent cations is very small and indefinite, whereas that of 
tervalent cations is of the same order as that of univalent cations. 
The mobility of anions, even of hydroxyl, appears to be exceedingly 
small, if not zero. W. 
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Electrical Properties and Ionic Permeability of Membranes. 
III. Potential Differences at Parchment Membranes. A. 
Fusita (Biochem. Z., 1925, 159, 370—378).—If two solutions con- 
taining different concentrations of the same electrolyte are separated 
from each other by a parchment membrane, the potential difference 
is not the same as when the two solutions are directly in contact. 
The change is such as would be brought about if the mobility of the 
anions had been diminished to a larger extent than that of the 
cations. For the cations the effect diminishes in general with rise 
in valency, but is very small in the case of hydrogen ions. For the 
anions the effect increases with rise in valency. H. D.K. 


Cryoscopy of Solutions of Gases in Various Solvents. F. 
GARELLI (Atti R. Accad. Lincei, 1925, [vi], 2, 120—124).— 
Cryoscopic observations on solutions of gases have shown their 
tendency to enter the solid phase (Garelli and Falciola, A., 1904, 
ii, 312). In the present work, the apparatus used is of the usual 
Beckmann type, but it is shut off from the atmosphere and pro- 
vided with a side tube by which the gas-stream passes into the sol- 
vent. In benzene and dimethylaniline, acetylene dissolves in the 
form of simple molecules, the saturated solutions containing 0-744 g. 
and 0-737 g. per 100 g. of the respective solvents. The following 
solubilities, in grams of acetylene per 100 g. of solvent, are also 
obtained : in aniline, 0-800 g.; in cyclohexane, 0-3107 g.: in nitro- 
benzene, 0-5537 g. In most solvents, nitrogen, carbon monoxide, 
and helium first produce very slight elevations of m. p. On 
expelling these gases, however, this higher value of the m. p. 
generally persists and, on resaturation, the m. p. is often depressed. 
It is therefore thought that the elevation is due to the removal by 
the gas-stream of slight impurities of the solvent (cf. Falciola, A., 
1908, ii. 1015). In benzene, nitrogen ultimately gives a depression 
of 0-005° and nitric oxide one of 0-04°; on the assumption of simple 
molecules of solute, the latter corresponds with a concentration of 
0-235 g./100 g. of benzene. In bromoform, nitrogen and nitric oxide 
ultimately give depressions of 0-005° and 0-025°, respectively : 
nitrogen in nitrobenzene depresses the m. p. by 0-005° and _ nitric 
oxide gives a depression of 0-135°, whence the concentration is 
0-058 g./100 g. In cyclohexane the depression caused by nitrogen 
is 0-005°, whilst nitric oxide gives 0-225°, the concentration thus being 
0-337 g./100 g. In no case is it certain that helium produces a 
depression. The ultimate depression caused by carbon monoxide 
in benzene is 0-03°; according to Just’s absorption coefficient, the 
depression should be 0-032°. In nitrobenzene, the ultimate depres- 
sion is 0-:025°; Just’s value is 0-022°. Considering the high con- 
stant of bromoform, the depression of 0-02° in this solvent shows 
that carbon monoxide is practically insoluble. W.E.E. 


Hydration of Ions. J. BaBorovsky (Chem. Listy, 1925, 19, 
297—300).—Starting from the assumption that the hydrogen ion is 
attached to 1 mol. of water, the author deduces from the results of 
various investigators that the chlorine ion is combined with 6, 
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the sodium ion with 22—25, the potassium ion with 10, and the 
lithium ion with 35 mols. of water. A.R.P. 


Uric Acid. III. Nature of the Hydrotropic Super- 
saturated Solution of Uric Acid. R. STERN (Biochem. Z., 1925, 
159, 192—198).—Hydrotropically dissolved uric acid (in presence 
of ‘‘atophan”’) causes a rise in the concentration of hydrogen 
ions, this acid being dissociated to about the same extent as when 
present in true solution. The hydrotropic effect is based on the 
formation of loosely combined, dissociating compounds between 
“‘atophane ”’ and uric acid (cf. this vol., ii, 34, 196, ie ‘2 


Electrolytes in Solutions of Low Dielectric Constant. P. 
Gross and O. Hatpern (Physikal. Z., 1925, 26, 636—642).—From 
Debye and Hiickel’s mathematical development of the theory of 
inter-ionic forces in solution (A., 1923, ii, 459, 724; this vol., ii, 171), 
it can be shown that, for solutions of salts in liquids of low dielectric 
constant at low temperatures, the influence of the ions on osmotic 
effects may be not only small but even negative. The solute will 
thus appear to be associated, the apparent association increasing 
with the electrical conductivity. From a consideration of the 
thermodynamic equilibrium conditions, it is shown that the activity 
may increase with decreasing salt concentration, to a limit not of 1, 
but of o. This rapid change of activity with concentration should 
result in an increase of ionisation with increasing concentration 
giving anomalous concentration—conductivity curves which display 
maxima and minima. This phenomenon is comparable with the 
increase of ionisation of a weak electrolyte in aqueous solution by 
the addition of ions. If solvents with successively decreasing 
dielectric constants are considered, the concentration at which the 
minimum appears ought to become lower. All these deductions, 
which depend solely on the electrical effect postulated between the 
ions, are in qualitative agreement with experimental 7. . 


Colloidal Oxide of Manganese. A. ANarGyRos (Compt. rend., 
1925, 181, 419—421).—Potassium permanganate in the presence of 
sodium protalbinate was reduced by means of sodium arsenite at 65— 
70°, giving a brown, colloidal solution which could be kept for more 
than a month. The amount of chlorine liberated from hydrochloric 
acid corresponded with the formula Mn,Og, but this does not exclude 
the possibility of a mixture of other oxides. The colloidal solution 
rapidly liberates oxygen from hydrogen peroxide, acting more 
rapidly in alkaline than in neutral solution. E. B. L. 


Colloidal Kaolin. I. Properties. W. J. Porr and T. M. 
Hares (Lancet, 1925, I, 1123—1124).—Kaolin which remained in 
aqueous suspension for a week was flocculated on the addition of 
0-3% of hydrochloric acid or 1:3°% of sodium chloride. It is a 
negative colloid and adsorbs iodine and basic dyes. 
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Colour of Colloidal Silver and Mercury. R. Frick (Ann. 
Physik, 1925, [iv], 77, 573—596).—The author has recalculated the 
absorption curves for silver hydrosol according to the theory of 
Mie (cf. Ann. Physik, 1908, [iv], 25, 377; Miiller, ibid., 1911, 
[iv], 35, 500). He concludes that this theory in its simplest form is 
not in agreement with the experimental results (cf. Zsigmondy, A., 
1906, ii, 679; Schaum and Lang, A., 1921, ii, 506; Schaum and 
Marx, A., 1922, ii, 696). However, so far as it concerns the diffuse 
radiation of the silver particles it is in agreement with experiment ; 
the conclusion that the absorption colour should be complementary 
to the true colour of the particles is also satisfied in this case. The 
extension of Mie’s theory proposed by Gans (A., 1912, ii, 508; 


' 1920, ii, 256; Ann. Physik, 1925, [iv], 76, 29) explains some of the 


difficulties met with in the application of the simple theory, although 
the complicated phenomena met with in the colours of the photo- 
halides are still unexplained. In this connexion, Weigert has pointed 
out that the older Maxwell—Garnett theory has a certain range of 
validity (Z. Physik, 1921, 5, 410). The radiation and absorption 
of colloidal mercury are calculated from the results of Meyer (Ann. 
Physik, 1910, [iv], 31, 1017), in the same way as for colloidal silver. 
The results are in agreement with experiment so far as can be seen 
from the data available, which are, however, only qualitative. 
The spectrometric results and the determination of the dispersity 
of the sols is difficult owing to their instability, but this work is 
proceeding. The author discusses the reasons why complete con- 
cordance between the calculated and the experimental results should 
not be expected. D.C. J. 


Chemical Properties of Colloidal Starch Derivatives. 
Samec (Compt. rend., 1925, 181, 477479; cf. A., 1921, ii, 707).— 
By heating to 120° and fractional electro-dialysis, electrolyte-free 
sols have been obtained from starch; these differ in the colour pro- 
duced with iodine (red to blue), in mol. wt. (90,000—156,000), 
and in protective-colloid function. The colour produced with iodine 
appears to be independent of the presence of electrolytes, of the 
degree of dispersion, and of the protective-colloid properties. 

L. F. H. 


Sols with Non-spherical Particles. H. FREUNDLICH 
(2nd Colloid Symposium Monograph, 1925, 46—56).—Vanadium 
pentoxide sol shows the Majorana phenomenon (double refraction 
in a magnetic field) and streaks when stirred; this is due to 
“ dityndallism,” which is consequent on the elongated shape of 
the particles—probably rod-like crystals. Other similar phenomena 
are discussed. CHEMICAL ABSTRACTS. 


Determination of the Distribution of Size of Particles in 
Emulsions. A. J. Stamm (2nd Colloid Symposium Monograph, 
1925, 70—79).—The principle of the method is similar to that of 
Wiegner (Landw. Versuchs-Stat., 1918, 91, 41) and of Ostwald and 
Hahn (A., 1922, ii, 205), but so modified and improved that emul- 
sions with a rising dispersed phase may be studied, e.g., benzene in 
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soap solutions. The distribution curves showing particle sizes were 
obtained from the experimentally determined accumulation curves 
by Svedberg’s method, and duplicate determinations check fairly 
well. Changes in concentration alter the maximum but slightly. 
Potassium oleate tends to give emulsions with larger drops than 
potassium palmitate, in harmony with the wedge theory. Homogen- 
isation increased dispersity with soaps, but broke emulsions with 
gelatin or fatty acids as stabilisers. CHEMICAL ABSTRACTS. 


Oriented Wedge Theory of Emulsions. W. D. Harxrns 
and N. Beeman (Proc. Nat. Acad. Sci., 1925, 14, 631—637).—A 
continuation of previous work by Harkins and others. The size 
distribution of oil particles in an emulsion is the same, within experi- 
mental error, whether sodium, potassium, or cesium soaps are used 
as emulsifying agents. When water-in-oil emulsions are produced 
by soaps of bi- or ter-valent metals, the distribution of the water 
particles is the same as that of the oil particles in the former cases. 
These results are not in agreement with the oriented wedge theory 
of Langmuir, for, according to this, the size of the particles should 
decrease with increasing size of the positive radical in the soap. 
If soaps are regarded as completely ionised there is little ground for 
supposing that the shape of the emulsifying molecules should affect 
the size of the particles produced. A. E. M. 


General Principles of Ion Effects on Colloids. L. MicHaztis 
(2nd Colloid Symposium Monograph, 1924, 15 pp.).—The addition 
of ions to a sol may produce two effects : (a) electrostatic, due to its 
fixation by adsorption or combination, (4) hydrophilic or lyotropic, 
due to competition for water between micelles and dissolved ions. 
In the first case an electric double layer may be produced by (a) 
appositional adsorption, the ion most highly adsorbed determining 
the particle charge, (b) dissociation tendency in colloidal particles, 
and (c) orientation of polar water molecules at indifferent surfaces. 
Acidoids, e.g., silicic acid, nucleic acid, resin acids, are insoluble, 
but tend to dissolve, and in the absence of easily adsorbable ions 
form a layer of hydrogen ions which may have diffusity, but need not 
be unimolecular; they tend to emit hydrogen ions and become 
negative. Gelatin, casein, ete. may be termed ampholytoids; 
cellulose, collodion, agar, gas bubbles, etc. form double layers with- 
out active participation of the colloidal phase. It is tentatively 
supposed that hydroxyl ions have a greater capillary activity than 
hydrogen ions, so that any aqueous interface will be charged nega- 
tively against the mass of water, unless forces come into play which 
disturb the distribution spontaneously aimed at. Orientation of 
water molecules at the interface might account for the charge. 
Although flocculation by electrolytes usually involves adsorption, 
hydrochioric acid coagulates mastic sol by suppressing its tendency 
to emit hydrogen ions; in most other cases ‘“‘ exchange adsorption ” 
occurs. The hydrogen ion is exceptional in its power of reducing 
swelling, e.g., of agar, its effect exceeding that of tervalent ions. 

CHEMICAL ABSTRACTS. 


i 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 1155 


Coagulation of a Colloidal Solution by Hydrogen Ions. 
A. B. Wetr (J. Chem. Soc., 1925, 1427, 2245—2248).—Prussian-blue 
sols were precipitated by sulphuric, hydrochloric, citric, and acetic 
acids, and the pg of the supernatant liquid was determined by means 
of a hydrogen electrode when precipitation was just complete. 
The values for the first three acids were nearly equal (1-80—1-91), 
but for acetic acid the pg; was higher (2-27). In the absence of the 
colloid the same concentrations of acid have slightly lower jz 
values, indicating adsorption by the colloid. A more dilute Prussian- 
blue sol, prepared by grinding with water without the addition of 
acid, was precipitated by oxalic acid at py 0-8—0-9, compared with 
2-6 for hydrochloric acid. A. G. 


Precipitation of Colloidal Gold by Proteins. H. A. Kress 
(Biochem. Z., 1925, 159, 311—324).—Colloidal gold may be precipit- 
ated either as a result of mutual precipitation of the two oppositely 
charged colloids or by the formation of a protein—-gold complex as 
a result of adsorption of the gold by the protein. For the first type 
of precipitation, the acidity of the medium must be greater than that 
of the isoelectric point of the protein. Precipitation occurs only 
when the quantities of protein are small (0-002 mg. per 10 c.c. of gold 
solution), is mostly irreversible, and is indicated in all cases by 
colour changes of the gold and the formation of a small amount of 
blue precipitate. For the second type, the formation of the protein— 
gold complex takes place with any concentration of protein, is com- 
pletely reversible on the addition of acid or alkali (so long as the 
pa is outside the isoelectric zone), and is indicated by the appear-. 
ance of cloudiness followed by precipitation of coarse, red particles. 
It is often possible to obtain both types simultaneously. The work 
is extended to a consideration of the effect of colloidal protein on 
colloidal solutions of gum mastic. 


Influence of Some Stable Colloids on the Flocculation of 
Sols and Suspensions. A. Boutaric and (MLLE.) G. PERREAU 
(Compt. rend., 1925, 181, 511—513).—The action of varying amounts 
of gum arabic, gelatin, albumin, casein, and dextrin on negatively 
charged suspensions has been examined. In most cases addition 
of small amounts of the colloid renders sols more sensitive to the 
action of electrolytes. With larger quantities the increase in 
sensitivity falls gradually to zero and still larger quantities cause the 
appearance of a more or less definite protective action. Very large 
additions of colloid, however, cause flocculation of the sols even in 
the absence of electrolytes (cf. this vol., ii, 526). R. A. M. 


Protective Action of Soaps and Further Evidence in Favour 
of the Chemical Theory of Adsorption. III. 8.8. Buatnacar, 
M. Prasap, and D. C. Bann (J. /ndian. Chem. Soc., 1925, 2, 11—22; 
cf. this vol., ii, 293).—The protective action of soap on sols of arsenic, 
antimony, and cadmium sulphides has been examined for various 
concentrations of soap, the drop pipette method (cf. Donnan. A., 
1900, ii, 201) being employed. The surface tension of soap solutions 
decreases with increasing concentration of the soap, but in the 
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case of the sulphide sols the colloidal particles produce no change 
in the surface tension of the dispersion medium. When the soap 
solution and the sol are mixed, the concentration of the soap as 
indicated by the drop number is greatly reduced, affording evidence 
of the adsorption of the soap molecules by the particles of the 
sulphide sols. Similar results were obtained with various solid 
absorbents. The ratio of the amount of soap adsorbed to the 
quantity of solid employed decreases as the concentration of the soap 
solution is decreased. The adsorbed soap, although shown by 
chemical tests to be present in the washed coagula after the colloidal 
solutions had been coagulated by a 0-1N-solution of barium chloride, 
loses its property of dissolving in, and lowering the surface tension 
of water, since the drop numbers for the aqueous extracts of the 
coagula are the same as for pure water. Experiments on the 
adsorption of dyes by fine precipitates gave similar results, the 
adsorbed dye losing its capacity to dissolve in water. These facts 
support the chemical theory of adsorption. J. W. B. 


Hydrophilic Effect of Ions on Agar and Protoplasmic 
Components. D. T. MacDovucat and B. L. (Science, 
1925, 62, 136—137).—Sodium, potassium, calcium, and mag- 
nesium chlorides, at 0-001—0-0001M, cause excessive hydration 
of sections of agar; the effects of the cations are distinctive, and 
differences are shown by the nitrate and sulphate ions. Excessive 
swelling was observed with 0-0001N-hydrochloric acid, in solutions 
containing weak hydroxides, glycine, histidine, phenylalanine, 
asparagine, or alanine over the range pg 4:2—11. A. A. E. 


Kino-ultramicroscope. E. O. KraEmMerR (2nd Colloid Sym- 
posium Monograph, 1925, 57—69).—Various colloid phenomena were 
studied with the kino-ultramicroscope. With gelatin the viscosity 
appears to increase gradually, although in the later stages the 
motion appears to be localised more than would correspond with a 
simple viscosity effect; with magnesium arsenate and dibenzoyl- 
cystine gel formation occurs comparatively suddenly following an 
induction period which probably corresponds with an initial state of 
supersaturation followed by condensation. In the last-named 
case, moving fibres were observed. Gelatin gel shows local preferen- 
tial melting. An alkaline solution of bismuth tartrate is reduced 
by light, and a Carey Lea silver solution is coagulated by light. 
In the initial stages, the aggregation of particles seems to be spon- 
taneously reversible, so that the union between particles in agglomer- 
ates must be loose and flexible. CHEMICAL ABSTRACTS. 


Polar Emulsifying Agents. H. N. Hotmes and H. A. 
WiuiaMs (2nd Colloid Symposium Monograph, 1925, 135—137).— 
In a clean bottle, 2 c.c. of methyl alcohol give an emulsion stable 
for at least a week with 10 c.c. of water and 10 c.c. of benzene, the 
methyl group being apparently oriented towards the benzene, and 
the hydroxyl group towards the water. Good results were also 
obtained with stearic, palmitic, oleic, linoleic, and linolenic acids, 
sodium $-naphthylaminesulphonate, benzonitrile, or rancid fats as 
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emulsifying agent, slight effects with phenol, buty] alcohol, resorcinol, 
sulphonic acids, or neutral fats, and negative results with higher 
alcohols, glycol, glycerol, sugars, naphthols, benzyl alcohol, ketones, 
nitro and amino compounds. Oleic acid lowers the surface tension 
benzene/water, but not benzene/air, and should accumulate as a 
film at the interface. Molecular association does not seem to be a 
factor. There is a great difference in the emulsifying powers of 
the soaps and the lower alcohols; certain substances in true solution 
form distinct emulsions. CHEMICAL ABSTRACTS. 


Plasticity in Colloid Control. E. C. Brincuam (2nd Colloid 
Symposium Monograph, 1925, 106—113)—The formula V= 
u(F—f)r, where » is the mobility, i.e., the reciprocal of the con- 
sistency, F the shearing stress, and r the distance between the 
shearing planes, is probably applicable over a wide range of shearing 
stresses. In suspensions the flow is a linear function of the shearing 
stress, and is independent of the dimensions of the instrument; for 
emulsoids this is not the case. The distinction is ascribed to two 
causes providing the internal friction: diffusional viscosity, result- 
ing from inter-diffusion of molecules having different amounts of 
transitional energy, and collisional viscosity caused by actual spatial 
interference as the layers are sheared over each other. In suspen- 
sions a third cause is the rotation of the particles in the shearing 
process. In many cases m. p. is without scientific value. 

CHEMICAL ABSTRACTS. 


Mobility of the Particlesin Gold Hydrosols. P.A.THIESSEN 
and J. Heumann (Z. anorg. Chem., 1925, 148, 382—390).—The 
mobility of the particles in gold hydrosols is about 3 x 10 cm./sec. 
under a potential gradient of 1 volt/cm., and is independent of their 
size and of the method of preparation of the sols. Prolonged 
dialysis and protective colloids (e.g., gum arabic) are also without 
influence. Addition of sodium carbonate raises the mobility, prob- 
ably because of the adsorption of hydroxyl ions; addition of electro- 
lytes such as barium and strontium chlorides diminishes the mobility, 
coagulation setting in before the particles are completely —s 


Influence of Neutral Salts on the Combination of Gelatin 
with Acids. J. Csar6 (Biochem. Z., 1925, 159, 53—57).—The 
capacity of gelatin to combine with sulphuric, nitric, and hydro- 
chloric acids is increased by K", Na’, Ba**, Ca‘, in ascending order, 
and by Cl’, NO,’, I’, but is diminished by SO,’’. The amount of 
acid absorbed in 0-°02—0-03N-sulphuric acid is less than in the same 
concentration of hydrochloric acid. E. C.S. 


Effect of age tre on the Hygroscopicity of Hydrogels 
of Aluminium ide, Ferric Oxide, and Silica. B. Aarnio 


(Geol. Kommiss. Finland Geotekn. Meddel., 1920, No. 25, 1—12; 
from Chem. Zentr., 1925, ii, 525).—Hydrated ferric oxide precipit- 
ated by ammonium hydroxide contains, after drying at 100°, 10% 
of water and has a hygroscopic coefficient of 34°. At 200°, the 
corresponding values are 1-5°% and 42%; at 300°, 1% and 29-6%; 
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at 700°, it becomes anhydrous and completely loses its hygroscopicity. 
The hygroscopic coefficient of hydrated aluminium oxide is 24% at 
100°, 45% at 400°, 44% at 800°, 17% at 1000°, and 0-53% at 1200°. 
At the last temperature, the water content is 0-2%. The hygro- 
scopic coefficient of hydrated silica is 41% at 100°, 56% at 200°, 
45°, at 400°, 50°, at 500°, 0-62% at 1000°, and 0-5% Ka 
.W.R. 


Electrodialysis of Agar. Preparation of the Free Agar 
Acid. W. F. Horrman and R. A. Gortner (J. Biol. Chem., 
1925, 65, 371—379).—Electrodialysis of a suspension of agar for 
18 hrs. resulted in almost complete removal from the latter of 
calcium, but there was no change in the sulphur or silicon. The 
resulting agar acid, in approximately 0-78% solution, had pg 2-475 
and was about 56% ionised. All the sulphur is in the form of 
sulphuric acid, and the formula is therefore probably R-O-SO,-OH, 
where R is a polysaccharide residue. Titration data and the per- 
centage of alkaloid in the alkaloid compounds of the acid indicate 
that the mol. wt. of the latter is about 3000. Neutralisation of 
sols of the acid with inorganic or organic bases gives rise to rigid 
gels. C. R. H. 


Mechanism of the Liesegang Phenomenon. A. STEOPOE 
(Bul. Soc. Romana Stiinte, 1924, 27, 51—58).—The mechanism 
of the formation of Liesegang rings in extremely thin gelatin layers 
containing potassium chromate on the addition of a drop of siiver 
nitrate solution is discussed. Under the microscope, these rings 
are seen to consist of several bands separated by a very narrow band 
of clear gel and each ring is separated from the next by a wider band 
of clear gel. The origin of these phenomena is ascribed to three 
causes, viz., a diminution of the viscosity of the gel caused by a slight 
increase in temperature due to the heat of reaction, the diffusion of 
the water added with the silver nitrate, and the greater velocity of 
diffusion of the silver ion compared with the chromate ion. These 
factors contribute towards periodic denudation of the solution in 
chromate ions so that the silver chromate is deposited in rings sur- 
rounding the drop of silver nitrate solution. This explanation is 
in accord with the fact that the central bands of each ring are denser 
than the outside bands. A. R. P. 


Electro-ultrafiltration. H. BrcuHotp (Z. Elektrochem., 
1925, 34, 496—497).—An apparatus for the accelerated removal 
of crystalloids from colloidal solutions is described, which involves 
a combination of ultrafiltration and electro-dialysis. A comparison 
between the results obtained by its use and those obtained by other 
methods is distinctly favourable to the former. N. H. H. 


Equilibrium of Carbon Dioxide with Carbon Monoxide and 
Oxygen in the Corona Discharge. G. L. Wenpr and M. 
FarnswortH (J. Amer. Chem. Soc., 1925, 47, 2494—2500).— 
Carbon dioxide or a mixture of carbon monoxide and oxygen under 
the influence of the corona discharge reaches an equilibrium corre- 
sponding with the decomposition of 28-54% of the carbon dioxide ; 
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thermodynamically this would correspond with a temperature of 
2600°, whereas the temperature in the corona was not more than 
about 35°. Wek 


Dissociation Constants of Organic Complexes. H. Ley and 
R. Grav [and, in part, W. Emmerticu] (Ber., 1925, 58, [B], 1765— 
1775; cf. Ley and Pfeiffer, A., 1921, i, 335).—The dissociation 
constants of additive compounds of amines with trinitrobenzene 
have been determined from measurements of the solubility of the 
latter in solutions of the amine in chloroform at 17-5°. The additive 
compounds of dimethylaniline and dimethyl-p-toluidine with tri- 
nitrobenzene are very extensively dissociated, so that the intense 
colour of the solutions is remarkable. Dimethyl-o-toluidine de- 
presses the solubility of trinitrobenzene in chloroform: in this 
case, the solubility effect which reduces the concentration of the 
nitro derivative in the saturated solution and the complex form- 
ation effect (which is only very slight) are superposed. A similar 
solubility effect is observed with the dimethylxylidines in which 
at least one methyl group is contiguous to the dimethylamino 
group. The dissociation constants of the compounds of trinitro- 
benzene with dimethylaniline and dimethyl-o-toluidine have also 
been determined photometrically, the results being in fair agree- 
ment with those given by the previous method, but the procedure 
is not completely satisfactory for compounds which are so con- 
siderably dissociated. Determinations of the dissociation constants 
are also obtained from the apparent mol. wts. of the additive 
compounds in boiling chloroform. The results agree in order of 
magnitude with those of the photometric method, but are some- 
what smaller than those of the solubility method. i Ss 


Heterogeneous Equilibria between Tungsten and Oxygen, 
and Tungsten and Water Vapour at High Temperatures. 
H. AtrertHUM and F. Korer (Z. Elektrochem., 1925, 31, 508— 
511).—The calculations of Wohler (A., 1917, ii, 455; 1921, ii, 
633; 1923, ii, 471) for the equilibria between tungsten and oxygen 
and between tungsten and water vapour do not take into account 
the vaporisation of the oxides of tungsten at high temperatures. 
The heats of vaporisation of the oxides have been calculated from 
the modified Trouton’s law. The disappearance of the oxide film 
from the tungsten filament in a lamp, and the appearance of the 
Tyndall effect in the gas space are used to estimate the b. p. 
The equilibrium constants are calculated from the heats of 
vaporisation by the Nernst heat theorem. They show that with 
rise of temperature the action of oxygen on tungsten decreases, 
whilst that of water vapour increases greatly. N. H. H. 


Magnetic Transformation Points in the System Ferric 
Oxide-Magnesia. H. Forestier and G. CuHaupRron (Compt. 
rend., 1925, 181, 509—511; cf. this vol., ii, 534)—The variation 
with temperature of the magnetic transformation point (t. p.) of 
mixtures of ferric oxide and magnesia has been studied by the 
direct method of Curie and by a differential dilatometric method. 
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When the proportion of ferric oxide is between 2°% and 50°, the 
t. p. remains constant at 310°, and the compound Fe,0,,Mg0 exists 
in the free state. Between 50% and 56% of ferric oxide the t. p. 
rises to 400° and a solid solution of the double compound in ferric 
oxide is formed. Between 56% and 100% of ferric oxide the t. p. 
of pure ferric oxide at 675° is always observed. Magnesium ferrite 
is stable below its m. p. (1700°). Magnetic ferrites of nickel, 
calcium, and cadmium have been prepared by the general method 
of adding sodium hydroxide to a mixture of chlorides and strongly 
heating the precipitate. Nickel ferrite shows a magnetic t. p. at 
590° and is stable at high temperatures. Cadmium and calcium 
ferrites lose their magnetic properties irreversibly when heated at 
400° and 700°, respectively. R. A. M. 


Chemical Equilibrium between Lead Sulphide and its 
Roasting Products. III. R. ScHEenoxk (Z. anorg. Chem., 1925, 
148, 351—368; cf. this vol., ii, 419).—The nine possible bivariant 
equilibria with lead sulphide in the gaseous phase are considered 
and the conditions necessary for the formation of various products 
are outlined. Some of the diagrams previously given are modified. 
{Cf. B., Dec. 24th.] S. &. F. 


Equilibria in Fused Salts (Reactions between Alloys of 
Alkali and Alkaline-earth Metals and their Chlorides). 
K. JELLINEK (Z. Elektrochem., 1925, 341; 542—545).—When fused 
chlorides are electrolysed with cathodes of molten lead, tin, anti- 
mony, and bismuth or carbon anodes, equilibria are attained between 
the salt and the cathodic alloy of its base. A number of binary 
mixtures of chlorides have been thus examined. When alkalis 
alone or alkaline earths alone are concerned, quotients such as 
(Ba)(CaCl,)/(Ca)(BaCl,) are found constant. With mixed alkalis 
and alkaline earths, however, the equilibrium constant takes the 
form (Na,)(BaCl,)/(Ba)(Na,Cl,). Hence molten alkali metals and 
alkali chlorides appear to be associated to double vsseae a 


Camphor and Nitrophenols. N. N. Erremov (Buil. Acad. 
Sci. St. Pétersbourg, 1919, 13, 255—286; from Chem. Zenir., 1925, 
ii, 523—524).—The author presents the following data for the 
eutectic points of camphor with certain compounds, the molecular 
enya in the eutectic mixture of the compound mentioned 

ing given in each case. With o-nitrophenol, 11-8° and 45:5%, 
z=8; with m-nitrophenol, 16° and 415%; with nitrophenol, —2° 
and about 36%; with 2: 4-dinitrophenol, 69-3° and 30-7%, z= 
6-5; with picric acid, 66-4° and 305%, z=3-8; with 2-nitro- 
resorcinol (m. p. 848°), 4-63° and 39-3%, z=about 11-0; with 
2 : 4-dinitroresorcinol (m. p. 142:3°), 47-2° and 29%; 2:4: 6-tn- 
nitroresorcinol, 82-6° and 25-3%, z=16; with nitroquinol, 26-4° 
and 33-2%; with 3-nitropyrocatechol (m. p. 83°8°), 25-8° and 38%. 
In no case was there any indication of the formation of a com- 
pound. Photomicrographs are given for some of the ~— 
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* Binary System consisting of o-Cresol and p-Cresol. A. E. 
Hm and I. Mospacuer (J. Amer. Chem. Soc., 1925, 47, 2544— 
2545).—Evidence has been obtained of the formation of a 1:1 
compound with a congruent m. p. of 7-8° existing between the 
limits of 37° and 59% of o-cresol. The eutectics of the compound 


with o-cresol and p-cresol, respectively, are at 0° and 1-57°. 
Ww. 


Ternary System Sodium Metasilicate-Calcium Meta- 
silicate-Silica. G. W. Morey and N. L. Bowen (J. Soc. Glass 
Tech., 1925, 9, 226—262).—The system Na,Si0,-CaSiO,—SiO, has 
been studied by heating the glasses at definite temperatures until 
in equilibrium and then quenching. From the results the ternary 
diagram and the binary diagrams Na,SiO,—SiO,, Na,Si0,—CaSiO,, 
and Na,Si,O;,—-Na,0,2CaO,3Si0, were constructed. In addition to 
the known compounds Na,SiO,, Na,Si,O;, CaSiO,, and SiO,, three 
new substances were obtained, namely, (1) 2Na,O,CaO,3Si0,, giving 
isometric pyritohedral crystals, refractive index (n)=1-571, which 
decompose at 1141° to (2) Na,O,2CaO,3Si0O,; this forms crystals 
of indeterminate symmetry, showing twinning, with n,—1-599, 
n,=1-596, (3) Na,O,3CaO,6Si0,, orthorhombic crystals with n,= 
1579, m.=1-564, 2V about 75°. Many mixtures within the region 
solidify at the ternary eutectic CaO 5-2%, SiO, 73-5°%, and at a 
temperature of 725°. Outside the above region, the compounds 
Na,SiO, and Na,O,CaO,SiO, have been prepared. Comparison of 
the results with published surface tension and viscosity data affords 
no evidence of correlation between the equilibrium relations and 
these properties. [Cf. B., 1925, 921.] A. CousEN. 


Dehydrogenation of Methyl Alcohol and Formaldehyde 
with Copper as Catalyst. Conditions of Equilibrium in the 
System CH,O—-CO+H,. J.C. Guosnand J. N. CoakravaRTY 
(J. Indian Chem. Soc., 1925, 2, 142—149; cf. Ghosh and Mali, 
this vol., i, 116).—The equilibrium attained in the dehydrogenation 
of methyl alcohol in the presence of a copper catalyst between 
temperatures ranging from 155° to 350° has been studied by a 
static method similar to that employed by Rideal (A., 1921, i, 389). 
It is found that the yield of formaldehyde and its decomposition 
into carbon monoxide and hydrogen depend more on the nature 
of the catalyst than on the rate of flow. The observed equilibrium 
constants for the reaction CH,-OH—-CH,O+H, are not in agree- 
ment with the theoretical values, but for the reaction CH,O == 
CO+H, the experimental data are satisfactorily represented by 
the equation log,) T—0-0017T+ 
0:3. The most probable value for the chemical constant of carbon 
monoxide is 2-7. & 


Phase Rule and its Application to Problems of Lumines- 
cence and Ionisation of Gases. M. Sana (J. /ndian Chem. Soc., 
1925, 2, 49—60).—A theoretical paper in which the thermal ionis- 
ation of the elements is considered from the thermodynamic point 
of view. The ionisation of calcium in a closed vessel and in an 
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atmosphere containing an excess of electrons, as represented by 
Ca==Cat-+e, Cat = =Cat+-+e, is discussed. Reference is made to 
the range within which certain metastable states may occur. 

J. W. B. 


Thermodynamic Properties of Calcite and Aragonite. 
H. L. J. Bacxstr6m (J. Amer. Chem. Soc., 1925, 47, 2432—2442) — 
The heats of solution of calcite and aragonite in N-hydrochloric acid 
and in the same acid saturated with carbon dioxide have been 
determined. These data give the heat of transformation of aragonite 
into calcite at 298° Abs. as 30+-20 cal./mol.; this corresponds with 
a change of 0-74-+-0-2 entropy unit per mol. The third law of 
thermodynamics gives 22-3 and 19-9 for the entropies of calcite 
and aragonite under standard conditions, respectively, the difference 
being 2-4. This value is probably inaccurate because of an error 
in the specific heat curve for calcite at low temperatures, which is not 
in agreement with the Debye equation. The difference of entropy 
derived from solubility measurements is 2-9 units, but reasons are 
given for not accepting this value. The calibration of thermo- 
couples for use in calorimetric work is discussed. W. T. 


Higher Oxides of Silver. II. Ag,O,. F. Jirsa (Chem. 
Listy, 1925, 19, 300—306).—The active oxygen content of silver 
dioxide may be accurately determined by means of the reaction 
Ag,O,+-N,H,=2Ag+2H,0+N,. The heat of formation of silver 
perchlorate, calculated from the heats of reaction of silver per- 
chlorate in aqueous solution with hydrochloric, hydrobromic, and 
hydriodic acids, is (Ag, Cl, 40 aq.)=12,622 cal. From the heats 
of reaction of silver monoxide and dioxide with perchloric acid the 
heat of formation of the dioxide is 2Ag,0,=2Ag,0+-0,+-2000 cal. 
This value agrees with that calculated from the heats of reaction 
of silver oxides with nitric acid and with hydrazine. The heat of 
formation of the dioxide from its elements is —5440 cal., and its 
dissociation pressure at 25° is 1-37 10% derived from the Nernst 
equation. The dioxide yields a continuous series of solid solutions 
with the monoxide formed by its decomposition, and its dissociation 
ceases in the presence of water as soon as the liquid is saturated with 
silver hydroxide. © A. R. P. 


Decomposition of Metallic Sulphates by Heat. (MLLz.) G. 
Marcuat (J. Chim. phys., 1925, 22, 412—431).—Reactions of the 
types (i) RSO, RO+S0,, (ii)3MnSO, ==Mn,0,+2S0,+S0,, and 
(iii) followed by =2S0,+0,, 
have been studied with reference to the conditions under which the 
systems become univariant. Using the equation of Bodenstein 
and Pohl (cf..A., 1905, ii, 581) to find K,, expressions are 
derived in each case for calculating the partial pressures of the 
sulphur trioxide, dioxide, and oxygen from the measured total 
pressure. The sulphates were heated in a platinum-wire-wound 
furnace in a vacuum and the equilibrium pressures measured. 
Results are quoted for the sulphates of silver, manganese, nickel, 
cobalt, cadmium, beryllium, and magnesium at temperatures around 


= 
= 
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1000°, showing that conditions for a univariant equilibrium are 
obtained. L. S. 


Apparent Molecular Heat and Viscosity of Solutions of 
Naphthalene in Organic Solvents. N. pz Koxossovsxy (Bull. 
Soc. Chim. Belg., 1925, 34, 221—231).—The method suggested for 
the derivation of the apparent molecular heat of dissolved substances 
(cf. this vol., ii, 879) has been applied to the determination of the 
apparent molecular heat of naphthalene in benzene, toluene, 
chloroform, and carbon tetrachloride solutions. Using the author’s 
formula, the values obtained for various solvents from the data of 
Forch (A., 1903, ii, 632) all approximate closely to 44 cal., whence it 
follows that the work necessary to overcome the viscosity is equal 
in all solvents. Since the value calculated for the real molecular 
heat is 39 cal., this work is equivalent to 5 cal. Measurements of 
the viscosity of the pure solvents and of the naphthalene solutions 
give for the work necessary to overcome the viscosity of the solu- 
tions per degree rise in temperature a mean value of 3 cal. (the 
extreme values being 0 and 6), in good agreement with that derived 
above. Ke 


Conductivity of Uni-univalent Salts in Methyl Alcohol. J. E. 
Frazer and H. B. Hartiey (Proc. Roy. Soc., 1925, A, 109, 351— 
368).—The electrical conductivity between NV /10,000 and N/500 of 
fifteen uni-univalent salts in methyl alcohol has been measured. 
Kohlrausch’s law of the independent mobility of ions has been 
found applicable. The empirical relation of Kohlrausch Ag—A,= 
ki/c (Ap and A, are the equivalent conductivities at infinite dilution 
and at concentration c) also holds. In these respects, the results are in 
agreement with Debye’s theory of conductivity, but some difficulties 
arise. If A, is plotted against 1/c, the slope of the straight-line graph 
obtained varies for different salts of which the ions have approx- 
imately the same mobilities. This is not anticipated by the theory. 

S. B. 


Calculation of the Equivalent Conductivity of Strong 
Electrolytes at Infinite Dilution. I. Aqueous Solutions. 
A. Ferauson and I. Vocst (Phil. Mag., 1925, [vi], 50, 971—985).— 
As a preliminary to a discussion of Storch’s dilution formula 
(A., 1896, ii, 288), the values of Ag, the equivalent conductivity 
at zero concentration, have been recalculated for a _ series 
of thirty-seven electrolytes. For this purpose, the equation 
A=A,—BC* has been used. A simple and direct method of deter- 
mining the most probable values of the constants Ag, B, and n, from 
the experimental data, is described. For all the electrolytes con- 
sidered, the available data are shown to lead to consistent values of 
Ag over ranges of concentration C from 10% to 10° g.-equiv. /litre. 
A further test of consistency by applying Kohlrausch’s law of the 
independent migration of the ions gives better agreement using the 
present values than using Kohlrausch’s own values for Ag. Certain 
regularities are observed in the variation of B and x for elements 
belonging to the same group of the periodic table. A. B. M. 
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Measurement of Single-phase Boundary Potentials. E, 
Baur (Z. Elektrochem., 1925, 31, 514—517).—Cells of the type 
calomel electrode|KCl (1) in water|KCl (2) in amyl alcohol|CaCl, 
(3) in amy] alcohol|CaCl, (4) in water|calomel electrode have been 
measured. The potential between (1) and (2) may be neglected, 
whilst that between (2) and (3) may be eliminated by a bridge of 
0-1N-hydrochloric acid in amyl alcohol. The #.M.F. measured 
is thus due to the phase boundary potential between ae (4). 


Potential of Fluorine from Measurements of the Decom- 
position Voltages of Fused Fluorides. B. NEUMANN and H. 
Ricuter (Z. Elektrochem., 1925, 341, 481—488).—From measure- 
ments of the decomposition voltages of the fused fluorides of 
potassium, sodium, lithium, calcium, strontium, barium, magnesium, 
and beryllium, the value 1-923+-0-01 volt at 18° has been obtained 
for the potential of fluorine. This has been used to obtain a new 
value for the potential of aluminium by measuring the decomposition 
voltage of aluminium fluoride. The result, 0-829 volt at 18°, when 
combined with those given by other methods furnishes the mean 
value 0:844+0-015 volt. The potential difference between hydrogen 
and fluorine has also been obtained directly from the decomposition 
voltage of fused acid potassium fluoride, the result being 1-928 volts 
at 18°. The heats of formation of the fluorides investigated have 
been calculated from the above measurements and show in many 
cases good agreement with calorimetric ne 


Saturated Standard Cells with Small Temperature Co- 
efficients. W. C. Vospurcu (J. Amer. Chem. Soc., 1925, 47, 
2531—2539).—By substituting for the cadmium amalgam electrode 
of the normal Weston cell a cadmium-tin amalgam electrode the 
E.M.F. is increased to 1-01901 volts at 25° and the temperature co- 
efficient is reduced to about two-fifths that of the normal Weston cell. 
The new cell was found to be as nearly constant over short periods 
of time as the Weston cell. The replacement of tin by lead is not 
satisfactory, the temperature coefficient being increased, whilst 
the presence of lead increases the tendency of cadmium to react 
with the hydrogen ion of the electrolyte. For the cadmium-lead 
amalgam the #.M.F. is 1-01918 volts at 25°. When a cadmium- 
bismuth amalgam is substituted for the cadmium amalgam the 
E.M.F. is 1-01976 volts at 25° with a positive temperature coefficient 
equal to the negative temperature coefficient of the cadmium-tin 
amalgam electrode. The presence of copper does not appreciably 
alter the 2.M.F. or the temperature coefficient of the Weston cell. 

Ws 


Oxidation-Reduction. VIII. Mbethylene-blue. W. M. 
Ciark, B. Conen, and H. D. Grass (U.S. Pub. Health Repts., 
1925, 40, 1131—1201; cf. this vol., i, 25).—Methylene-white 
solutions are sensitive to light; the rate of oxidation by air varies 
as the fifth root of the hydroxyl-ion concentration. Buffer solutions 


= 
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containing citrates are described, and oxidation—reduction potentials 
are measured at different psa values. Methylene-blue is a very 
strong base, whilst Lauth’s violet has a basic dissociation constant 
of 1:9x10%. The basic dissociation constants of the two amino 
groups are: for methylene-white, K,=1-4x10°; K,=6-3x10; 
for leuco—Lauth’s-violet, K,=3-8x10°; The 
characteristic potentials at pg0 are 0-532 volt for methylene-blue 
and 0-563 volt for Lauth’s violet. The corresponding free energies 
of hydrogenation are calculated and an equation is given for its 
dependence on pz. CHEMICAL ABSTRACTS. 


Streams of Gas Bubbles Directed by Electrolysis. A. 
CoEHN (Z. Elektrochem., 1925, 31, 552—554).—When a very small 
platinum point electrode in the tip of a finely-drawn-out glass tube 
is made the anode in 0-005N-sulphuric acid at a high P.D. of approx- 
imately 300 volts, the disengaged bubbles are found to rush back- 
wards over the electrode. The same occurs under similar conditions 
at the anode in 0-005N-potassium hydroxide solution. The explan- 
ation is offered that in the very steep potential gradient a high 
velocity is imparted to the ions, which then carry a stream of liquid 
and of gas bubbles with them. ws & ©. 


Passivity of Nickel. F. (Z. Elektrochem., 1925, 
31, 503—507).—The potential at which nickel changes from the 
active to the passive state is about the same (in most cases 0-3— 
0-4 volt, referred to the normal hydrogen electrode) with the oxy- 
acids, sulphuric, nitric, perchloric, phosphoric, acetic, oxalic, citric, 
and tartaric, and with hydrofluosilicic acid, and is little affected by 
the acid concentration. With hydrochloric, hydrobromic, and 
hydriodic acids, much higher values are given, which vary with 
dilution, whilst in the most dilute solutions (0-01N and beyond 
with hydrochloric acid) the passivity ceases. With hydrofluoric 
acid the potential shows a maximum (1-38 volts) with a 0-1N-solu- 
tion. The addition of potassium sulphate to sulphuric acid lowers 
the potential given in the latter alone, whilst addition of hydro- 
chloric acid has the opposite effect. Mixtures of hydrochloric acid 
and potassium chloride give higher potentials than the former 
alone. In 0-1N-sulphuric acid rotation of the electrodes is without 
effect, but in hydrochloric acid the potential is increased with 
increasing speed of rotation and finally the passivity disappears. 
The theory that there is a difference in the valency of the active 
and passive states of a metal passing into solution is found to be 
without support in the case of iron and nickel. N. H. H. 


Electrolytic Oxidation of Double Cyanides of Quadri- 
valent Molybdenum. O. CoLLENBERG and B. ANDERSEN 
(Z. Elektrochem., 1925, 34, 558—565)—In connexion with the 
preparation of double cyanides of quinquevalent molybdenum, it 
is found that the electrolytic oxidation of tetrapotassium molyb- 
denum octacyanide (0-06 mol./litre) proceeds smoothly and com- 
pletely at platinum anodes in 0-2N-sulphuric acid solution, pre- 
erably at a temperature of 45° and a current density of 0-0056 
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amp./dm.? In alkaline solutions, the oxidation can only be carried 
to the extent of 72%. Neutral solutions are unsatisfactory, since 
complex decompositions set in. W.A.C. 


Electrolytic Reduction of Tungstic Acid in Presence of 
Oxalic Acid. O. CoLLENBERG and K. Witson (Z. Elektrochem.., 
1925, 31, 555—558).—Electrolysis of solutions containing 11-2 g. 
of potassium tungstate and 16 g. of oxalic acid in 100 c.c. at a 
current density of 0-01—0-03 amp./dm.? and a temperature of not 
less than 70° with lead or tin cathodes leads to a complete reduction 
of tungsten to the quinquevalent stage and no further. The 
method is well adapted to the preparation of quinquevalent tungsten 
compounds. W. A.C. 


Electrodeposition of Silver-Cadmium Alloys. A. H. W. 
ATEN and M. F. van Putten (Rec. trav. chim., 1925, 44, 861—865).— 
Electrolysis of a solution containing potassium cyanide, potassium 
silver cyanide, and potassium cadmium cyanide with current densi- 
ties up to 0-8 amp./dm.” gives a deposit of silver containing not 
more than 2% ofcadmium. With acurrent density of 1-2 amp./dm.* 
and an atomic ratio of 2: 1 of cadmium to silver in solution there 
is obtained a yellow deposit containing 25% of cadmium. The 
variation with composition of the 7.M.F. between cadmium-silver 
alloys and solutions containing the above-mentioned salts in various 
proportions, has been determined and an expression deduced for 
the potential difference between silver and cadmium metals in con- 
tact with them. G. M. B. 


Electrochemical Reduction of Solid Electrodes. K. Fiscu- 
BECK (Z. anorg. Chem., 1925, 148, 97—129)—A coulometer is 
described capable of reading to 10 coulomb, the volume of hydro- 
gen evolved by the electrolysis of dilute sulphuric acid being 
measured in a capillary tube. From electrodes of platinum, 
mercury, and lead, theoretical volumes of hydrogen were obtained, 
but when a platinum cathode was covered with a reducible powder, 
the evolution of hydrogen was reduced by an amount which was 
a measure of the efficiency of the reduction process. With stannic 
oxide, copper pyrites, and galena, the efficiency diminished with 
increasing current density; with copper sulphide and copper oxide 
no hydrogen was evolved; in the latter case a difficultly reducible 
electrolyte, e.g., potassium nitrate, could also be reduced. The 
current was varied from 0-003 to 0-05 amp. with a circular electrode 
of 1:5 em. diameter. The reduction was also studied of solid 
electrodes of stibnite, iron pyrites, copper pyrites, galena, and 
cassiterite, crystals of each mineral being so mounted that one 
face only was exposed to the electrolyte. The following relation 
holds: 1,=A log (1+8.J), where J is the total current, J, that 
used in reduction, and A and B are constants. In a third series 
of experiments, silver electrodes covered with a layer of an insoluble 
silver salt were reduced. Above a certain minimum value, the 
E.M.F.—current relation is linear, and the initial portion of the 
curve may be continued backwards by reversing the direction of 


ce 
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the current. The break corresponds with a change from metallic 

to electrolytic conduction by the salt layer, and occurs, not at zero 

current, but at a cathodic polarisation of the order of 0-01 volt. 
A. G. 


Some Electrode Phenomena in Electrolysis. J. A. 
CROWTHER and R. J. StrepHEeNsoN (Phil. Mag., 1925, [vi], 50, 
1066—1079 ; cf. ib¢d., 50, 86)—The phenomena occurring when an 
increasing potential difference is applied to an electrolytic cell, 
one of the electrodes of which is of comparatively small area, have 
been further investigated. The small electrode consisted of a 
platinum disc or wire of about 0-5 cm.* area. Evidence is adduced 
to show that a contact or transfer resistance exists between the 
electrolyte and electrode. This resistance is inversely proportional 
to the external pressure on the cell. From this it is inferred that 
the transfer resistance is attributable to a thin gas film. When the 
current density exceeds a certain critical value, the resistance at 
the electrode is very largely increased. For solutions of sulphuric 
acid of varying concentration the critical voltage increases and the 
critical current diminishes with increasing specific resistance. The 
critical current diminishes with diminishing external pressure. 
The extra resistance of the cell when in the highly resistant state 
is confined to a layer which does not extend more than 0-02 mm. 
from the electrode. The suggestion is made that it is due to the 
liquid being thrown into the spheroidal state by the heat generated 
in the transfer resistance owing to the passage of the current 
through it. A. B. M. 


Application of Quanta in the Theory of Chemical Reactivity. 
8. C. Roy (Z. Physik, 1925, 34, 499—509).—In spite of the severe 
criticism to which the radiation theory of chemical reactivity has 
been subjected, its value remains great in the absence of any other 
valid hypothesis. The velocity of the change AB —> A+B is deter- 
mined by the number of collisions of AB with light quanta, and 
the reverse process by the number of collisions between A and B. 
From considerations of the effective diameter of quanta and atoms 
an expression is obtained for the velocity constants of the two 
reactions and is extended to include molecules previously activated. 
Ionisation of a gas is regarded as the simplest type of chemical 
change; thermal ionisation of gases and thermionic emission of 
hot bodies are treated as special cases of heat reactions. E. B. L. 


Critical Increment of Chemical Reactions. W. E. GARNER 
(Phil. Mag., 1925, [vi], 50, 1031—1033).—Polemical, in reply to 
Hinshelwood (this vol., ii, 874). A. B. M. 


Energy Distribution Law Appropriate to the Theory of 
Chemical Reaction Velocity. C. N. HinsHELWoopD and C. W. 
THorntTon (Phil. Mag., 1925, [vi], 50, 1135—1139).—The fraction 
of the total number of molecules possessing the necessary energy 
of activation to react is usually written e”’/"7, where E is the 
critical energy. This is not rigidly true for all forms of energy, 
and the possibility of determining which form of molecular energy 
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is responsible for activation, or of distinguishing between cases in 
which one or other form of energy preponderates, is discussed. 
An examination of the data for three bimolecular reactions (cf. 
A., 1924, ii, 749) from this point of view, however, shows that the 
variations which would be observed fall within the experimental 
error. A. B.M. 


Thermal Decomposition of Ozone. R. O. GrirrirH and A. 
McKeown (J. Chem. Soc., 1925, 127, 2086—2096).—The thermal 
decomposition of ozone in glass tubes at 100° follows approxim.- 
ately a bimolecular course although the velocity coefficients 
increase slightly with time. For ozonised oxygen mixtures, at 
pressures between 300 mm. and 1000 mm., the bimolecular co. 
efficient & (expressed in the units litres/moles-minutes) is given 
by the expression k=11,500/(300+-P), where P is the gas pressure 
in millimetres of mercury. The velocity of decomposition is 
accelerated by the addition of argon, nitrogen, carbon dioxide, 
and helium, the “ catalytic” efficiency being in the order given. 
The magnitude of the velocity coefficient varies from tube to tube 
and is retarded slightly by coating the walls with sulphuric acid. 
The reaction is therefore regarded as partly homogeneous and 
partly heterogeneous. A mechanism is suggested explaining the 
retardation of the reaction by added oxygen and its acceleration 
by inert gases. E. E. W. 


Keeping Properties of Standard Sodium Thiosulphate 
Solution. E. Cotzarp, jun. (Ann. Chim. analyt., 1925, [ii], 7, 
291—292).—-A 0-1N-solution of sodium thiosulphate remained 
practically unchanged in strength (24-76 as against 24-80 g. per 
litre) after 34 yrs. D. G. H. 


Keeping Properties of Tincture of Iodine. E. CoLiarp, jun. 
(Ann. Chim. analyt., 1925, [ii],7, 292—293).—Tincture of iodine keeps 
well, and a sample stored in an ordinary ground glass-stoppered 
flask for 3 yrs. only showed a very slight loss of alcohol and a 
formation of hydriodic acid less than that allowed in the French 
Codex. [Cf. B., 1925, 989.] D. G. H. 


Periodic Crystallisation of Pure Substances. E. S. HEpcEs 
and J. E. Myers (J. Chem. Soc., 1925, 127, 2432—2434).—The 
periodic crystallisation of thin films of solutions of chrome alum 
and of barium nitrate has been observed on a microscope slide. 
With chrome alum, crystallisation proceeds at first at a fairly 
rapid rate with the formation of a large number of small particles, 
and then at a slower rate with the formation of a smaller number 
of larger particles, the two speeds thereafter alternating; the bands 
thus consist of alternate zones of small and large spherulites. 
Periodicity is only observed when the metastable, spherulitic form 
appears, and it seems probable that periodic phenomena are a 
general characteristic of such metastable systems. When benzoic 
acid is crystallised from a mixture of equal volumes of sulphuric 
acid and ethyl alcohol, rings about 1 cm. apart can be obtained. 
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These consist of layers of closely-packed crystals separated by 
spaces containing mostly solution with sufficient crystals to give 
rigidity to the whole. — A. G. 


Temper-colours of Iron-Carbon Alloys and of the Mixed 
Crystals Fe-Ni, Fe-V, Fe-Al. G. Tammann and G. SIEBEL 
(Z. anorg. Chem., 1925, 148, 297—312).—The rates of change 
with time of the temper-colours of primary cementite, pearlite, 
pearlitic cementite, and troostite, in their relation to temperature, and 
of nickel-, vanadium-, and aluminium-iron alloys in their relation 
to temperature and composition have been investigated. On plot- 
ting the thickness of the equivalent air films (uz) against the 


. logarithm of the time, the resulting isotherms are in general linear 


or consist of two intersecting lines, indicating the validity of the 
equation t=a.e'”—a, where t represents time, y the thickness of 
the film of oxide, a a constant, and 6 a coefficient (Schwachungs- 
koeffizient), correcting for the decreased availability of oxygen; 
b decreases with increasing temperature according to the equation 
log br=log by,—c(T'—T) log e, c being a constant. The behaviour 
of nickel alloys is complicated. The discontinuous nature of the 
alteration in the 6 values and in the thickness of the temper-film 
with increasing nickel content is, however, to be explained when 
the changes in the nature of the alloys consequent on the passage 
of the iron into «- and y- and the nickel into «- and $-modifications 
are considered. The discontinuity in the case of vanadium alloys 
is likewise connected with the «—»y change of iron. Addition of 
aluminium results in a markedly reduced rate of oxidation. 


J. 8. C. 


Mechanism of Reduction. IV. H. J. Prins (Rec. trav. chim., 
1925, 44, 876—888; cf. A., 1923, ii, 839)—A study of the action 
of nitrobenzene in acetic acid solution on lead gives results closely 
resembling those obtained with zinc, and the same formula is 
applicable to both. Up to a critical concentration of nitrobenzene 
the velocity of solution is directly proportional to the concen- 
tration of nitrobenzene, and this velocity, expressed in molecules 
per unit of surface, is the same for zinc as for lead. This fact and 
the low temperature coefficient found show that the velocity is a 
velocity of diffusion. 

As in the case of zinc, the variation of the reaction velocity at 
concentrations of nitrobenzene above the critical value is attributed 
to the adsorption of molecules of lead acetate on the surface of the 
metal, and it is shown that the average life of a molecule of zine 
acetate on the surface of zinc is four times that of a molecule of 
lead acetate on lead. 

Addition of water causes first a diminution and then an increase 
of velocity of the reaction, and possible explanations of these 
effects are discussed. G. M. B. 


Comparison of the Theory of Explosion Waves with Recent 
Experiments. E. Joucurr (Compt. rend., 1925, 181, 546—548). 
—Laffitte (Thesis, Paris, 1925) has recently been able to produce 
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spherical combustion waves having the velocity of plane explosion 
waves. This is apparently in contradiction with the author's 
theory (‘‘ Mechanique des Explosifs,” Doin, Paris, 1917, 364). 
The theory was only a first approximation and it is 1®-discussed in 
the light of Laffitte’s work. R. A. M. 


Pressures Developed in Closed Vessels by the Combustion 
of Explosives. E. Burior (Mém. Poudres, 1924, 24, 403—410).— 
A comparison is made between the values obtained for the pres- 
sures developed by the combustion of explosives in closed vessels, 
measured (i) by the acceleration of a freely-moving piston, and 
(ii) by the deformation of ‘‘ crushers.”” The higher results are given 
by (i), from which it is concluded that the frictional forces tending 
to diminish the acceleration of the piston are negligible, and that 
the pressures measured in this way correspond satisfactorily with 
those actually developed in the bomb. N. H. H. 


Experimental Determination of the Force and Co-volume of 
Explosives. E. Burtot (Mém. Poudres, 1924, 24, 411—490; 
ef. this vol., ii, 558) —The values of the force, f, and the co-volume, 
«, obtained from the equation p/A=ap-+f do not agree with those 
obtained from the two equations f= /273, and «=«’ + V_/1000. 
The reason is held to lie in the difficulty of interpreting the deter- 
minations of the pressure (p), the specific volume (V9), and the 
temperature of combustion (7'). The two methods of determining 
f and «, namely, (i) measurement of the pressures developed in the 
bomb, and (ii) analysis of the gases and solid residues formed, 
are critically examined and compared. For this the data obtained 
from numerous experiments of the author are utilised. It is con- 
cluded that, practically, « may be calculated by means of the 
expression «=«’+V,/1000, and that as regards f an agreement 
between the calculation based on the pressures measured by a 
freely-moving piston, corrected for cooling, and that based on the 
laws of the specific heats of gases at high temperatures and pressures 
depends on a readjustment of these laws. N. H. H. 


Nature of the Constant of Mass Action. R. D. KLEEMAN 
(Physical Rev., 1924, [ii], 23, 307—308).—Van't Hoff’s assumption 
that the molecules formed in the reacting chamber in his process 
can be removed so rapidly that no dissociation takes place is 
inadmissible unless the process is carried out infinitely slowly, 
when the constant of mass action is a function, not only of the 
temperature, but also of the volume of the mixture and the masses 
of the constituents. The existence of catalytic action by contact 
can be deduced. A. A. E. 


Laws of Unimolecular Reactions (Fermentations ; Cata- 
lytic Reactions). L. AmpBarp (J. Chim. phys., 1925, 22, 402—412). 
—A general theory of catalytic action, more comprehensive than 
the classical theory, is developed from experiments on catalysis 
by amylolytic enzymes. Univalent anions link, by adsorption, the 
enzyme to the substance to be transformed, in this case starch 
paste or glycogen. When the concentrations of starch and enzyme 
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are constant, and that of the anion, from sodium chloride, varies, 9, 
the amount of substance transformed in unit time, is proportional 
to the concentration of sodium chloride (when this is small), then 
increases less rapidly, and finaily decreases. The maximum values 
of 9 differ with the various chlorides, bromides, and iodides studied. 
In the absence of an electrolyte, no fermentation occurs and 9 thus 
. expresses the proportion of the enzyme activated by the anion. 
Further, with fixed concentration of the substrate, ¢ is proportional 
to the concentration of the enzyme only when the concentration 
of the univalent anion is constant. ¢ is proportional to the con- 
centration of the substrate between concentrations of glycogen 
from 5% to 10%. Outside these limits, the law of mass action fails, 
and other factors, besides the number of collisions (the only factor 
embraced by the kinetic theory), and the concentration of catalyst 
and anions, intervene. These are (1) the number of collisions 
between catalyst and substance which can be utilised, and (2) 
adsorption of the enzyme, which is a function of the concentration 
of substance to be transformed when concentrations of enzyme 
and anions are constant. The hydrolysis of sucrose is also 
discussed. L. 8. T. 


Oxidation in Sea Water. H. W. Harvey (J. Marine Biol. 
Assoc., 1925, 13, 953—969)—‘‘ Deep water’ from the English 
Channel contains a catalyst which increases the rate of oxidation 
of easily oxidisable substances such as pyrogallol and quinol. The 
decomposition of hydrogen peroxide is also catalysed by deep 
water. Both effects are inhibited by cyanide and by glycine. It 
is suggested that the catalysts are organic compounds of iron and 
that the inactivity of surface water is due to the presence of 
oxidisable organic matter. When these substances are oxidised by 
hydrogen peroxide the surface water becomes more active. PP. E. 


Secondary Kinetic Salt Effect in the Case of Hydroxyl Ion 
Catalysis. J.N. BroOnstep and C. V. Kine (J. Amer. Chem. Soc., 
1925, 47, 2523—2531)—The decomposition of nitrosotriaceton- 
amine catalysed by hydroxyl ions shows a negative primary salt 
effect (cf. A., 1924, ii, 331, 745). In piperidine—piperidinium ion 
and phosphate buffers the reaction shows a considerable secondary 
salt effect, positive in the first, and negative in the second case. 
An apparatus for determining the velocity of a reaction accom- 
panied by the evolution of a gas is described. i 2 


Mechanism of Oxidation Processes. IX. H. WixkLaND 
(Annalen, 1925, 445, 181—201; cf. A., 1924, i, 1172)—I. [With 
H. HaussMann.}—Mode of Action of Catalase——Whilst hydrogen 
peroxide is to be expected as a primary product in biological 
oxidation processes brought about by catalases, its presence in the 
living cell could not be demonstrated by experiments in which the 
enzyme was rendered suddenly inactive by treatment with 4.V-sul- 
phuric acid, or hydrocyanic acid, or by cooling in liquid air, the last- 
named procedure being applied both to freshly-gathered leaves 
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and to a newly-killed 14-days-old dog (cf. Macleod and Gordon, A., 
1922, i, 1095; 1923, i, 125; J. Path. Bact., 1925, 28, 155). Whilst 
the dilute acid extract of fresh leaves gives with titanium-sulphuric 
acid reagent the same coloration as hydrogen peroxide, this is 
derived from an unidentified substance which is not a peroxide. 
The following experiments on the deactivation of catalase were 


carried out with liver catalase prepared according to the method of . 


Batelli and Stern (Ergeb. d. Physiol., 1910, 10, 544), except that 
filtration of the extract was replaced by centrifuging and decant- 
ation (cf. Morgulis, ibid., 1924, 23, 320). The standard for com- 
parison was a clear solution obtained by extracting 0-004 g. of the 
crude enzyme with cold water and diluting to 100 c.c., 1 c.c. of 
which solution was further diluted to 100 c.c. ; this volume, then con- 
taining 0-0188 mg. of dissolved material, was used to catalyse the 
decomposition of 5 c.c. of neutral 0-1M-hydrogen peroxide solution 
at 0°, the unimolecular reaction (cf. Senter, A., 1903, ii, 661; 1905, 
ii, 377; 1911, ii, 995; Waentig and Steche, A., 1911, i, 759; 1912, 
ii, 839) being followed by titration at intervals with 0-005. -potass- 
ium permanganate in presence of 2N-sulphuric acid. The addition 
of 2 c.c. of 0-001N-hydrocyanic acid reduces the activity of the 
catalase to one-sixth of its original value. Aération of the de- 
activated solution, either in a vacuum through a capillary tube or 
at the ordinary pressure, resulted in a still further decrease in 
activity of the enzyme, and the fresh catalyst was deactivated by 
drawing air, hydrogen, nitrogen, or carbon dioxide through the 
solution (cf. Waentig and Steche, A., 1912, ii, 839; 1914, i, 605; 
Michaelis and Pechstein, A., 1913, i, 1008), by keeping the solution 
in a water-pump vacuum, or by mechanical agitation (cf. Abder- 
halden and Guggenheim, A., 1908, i, 237). Catalase deactivated by 
vacuum is not reactivated on subsequent aération. Deactivation 
by inert gases and by agitation is ascribed to reduction of active 
surface by coagulation, whilst under reduced pressure the skin of 
gas (air) previously surrounding each particle is removed. The 
observedly great activity and sensitiveness of the catalase examined 
is ascribed to its freedom from protective colloids. Deactivation 
is also effected by increased pressure (of supernatant gas), but is 
reversible up to an excess pressure of 600 mm. of mercury, and is 
ascribed to the blocking of the active surface by reversible adsorp- 
tion. Reactivation is considerably accelerated by diluting the 
pressure-deactivated solution with gas-free water, which allows the 
adsorption equilibrium to be established in one phase. A similar 
reactivation of catalase deactivated by hydrocyanic acid can be 
effected by dilution, indicating that this poisoning is also due to 
adsorption. Methylearbylamine behaves similarly to hydrocyanic 
acid, its deactivating effect being of about the same order. De- 
activation by carbon monoxide is of about the same order as that 
of indifferent gases (cf. Senter, A., 1905, ii, 377). A similar series 
of experiments on the deactivation of colloidal ferric hydroxide 
by hydrocyanic acid indicated that this also is purely an adsorption 
phenomenon, a result contrary to Warburg’s view that the poisoning 
of enzymes by hydrocyanic acid is due to labile complexes formed 
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between the poison and the iron present in the surface of colloidal 
enzyme particles. 

If. [With H. Lévenskioitp.}—Mode of Reaction of Hydrogen 
Peroxide.—Oxidation of «$-dihydroxybutyric acid (cf. Riiber, 
A., 1908, i, 639) in neutral (ammonium salt) aqueous alcoholic 
solution with hydrogen peroxide affords acetaldehyde, whilst 
crotonic acid yields «$-dihydroxybutyric acid (silver salt, white 
flocks) when treated with aqueous hydrogen peroxide at 40°. The 
latter oxidation indicates the fission of the hydrogen peroxide 
into two hydroxyl groups, which become attached directly to the 
unsaturated carbon atoms. F. G. W. 


Polymerisation of Acetylene under the Action'of «-Particles. 
W. Munp and W. Kocu (Bull. Soc. Chim. Belg., 1925, 34, 241— 
255).—The polymerisation of acetylene to a solid polymeride under 
the influence of radium emanation previously observed (cf. this 
vol., i, 625) has been studied quantitatively. A detailed descrip- 
tion of the apparatus and the experimental procedure is given, 
whereby the velocity of polymerisation of acetylene containing 
approximately 5x 10°%, of radium emanation at 0° and 700 mm. 
is measured. Allowing for the effect of the radium-A and radium-C 
in equilibrium with the emanation and for the absorption by the 
walls of the containing globe, it was found that each «-particle 
emitted by the emanation, and having a range of 3-94 cm. in air 
at 0° and 760 mm., caused a disappearance of 4:3810® mols. 
of acetylene, and produced in the gas 2-13 105 ions. Most of the 
molecules disappearing from the gaseous phase are assumed to 
become polymerised, but some may be absorbed by the polymeride, 
which is known to absorb considerable quantities of oxygen. 


J. W. B. 


Catalytic Transference of Hydrogen as the Basis of the 
Chemistry of Decomposition Processes. A. J. KLUYVER and 
H. J. L. Donker (Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 
605—618).—On the assumption that the breaking down of sugar 
by fermentation is the result of a number of coupled dehydro- 
genation and hydrogenation reactions, along with intramolecular 
changes and condensation reactions (cf. this vol., i, 1215), the pro- 
bable mechanism of these reactions is discussed. Activation of 
the hydrogen atoms in the substrate is brought about by the 
affinity of the protoplasm for hydrogen, which thus loses part of 
its affinity for the substrate residue. The latter becomes to a certain 
extent unsaturated, and a rearrangement takes place consisting in 
a transference of hydrogen from one part of the molecule to another, 
succeeded by a splitting up into acids and aldehydes of small 
mol. wt., and, in some cases, by partial recondensation of the 
products. There is an optimum degree of affinity, since if the 
latter is too small there will be no activation of hydrogen, if too 
great the hydrogen will be bound by the protoplasm. The affinity 
of the protoplasm for oxygen may also give rise to hydrogen 
activation, owing to the action on the hydroxyl group. Not only 
the fermentation of sugars, but all the chemical reactions brought 
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about by aérobic respiratory processes and anaérobic fermentation 
processes, appear capable of explanation by the catalytic trans. 
ference of hydrogen under the influence of the protoplasm of the 
organisms. The difference between aérobic and anaérobic pro- 
cesses, therefore, is apparently not fundamental, but one of degree 
only. It is not necessary to ascribe the intermediate steps in any 
complete fermentation process to the agency of separate enzymes, 
but simply to manifestations of a definite degree of affinity of the 
protoplasm for the hydrogen of the various intermediate products. 
The affinity for hydrogen of the protoplasm of a given organism 
must vary to a certain extent with the hydrogen-ion concentration 
of the protoplasm. M. 8. B. 


Aluminium Oxide as a Condensing Agent and the Réle of 
Carriers in Catalysis. K. W. RosreNmMUND and A. JoITHE.— 
(See i, 1403.) 

Catalysis by Alumina of the Reaction between Ethyl Alcohol 
and Ammonia. G. W. Dorretu (J. Chem. Soc., 1925, 127, 
2399—2407)—Ammonia and ethyl alcohol vapour in known con- 
centrations were carried by a stream of nitrogen over alumina. 
The effects of varying the temperature of the reaction, the speed 
of the gases, and the ratio of alcohol to ammonia on the proportion 
of ammonia aminated were observed. The optimum temperature is 
about 300°. The amination of ammonia is small when the reacting 
gases travel slowly, but increases as the time of contact decreases. 
This fact is traced to the decomposition of ethylamine into ethylene 
and ammonia when passed slowly over alumina. The amination 
of ammonia per mol. of alcohol decreases in the presence of excess 
of alcohol probably on account of the formation of secondary and 
tertiary amines. Ammonia is readily absorbed by alumina at 344°, 
but no decomposition into its elements could be detected. 

E. E. W. 


Oxidation of Dihydroxyacetone and Glyceraldehyde in 
Phosphate Solutions and Acceleration of Oxidation by 
Heavy Metals. F. Winp (Biochem. Z., 1925, 159, 58—67).— 
The rate of oxidation of dihydroxyacetone and glyceraldehyde by 
molecular oxygen in the presence of phosphate is 26—27 times 
that of levulose (cf. Meyerhof and Matsuoka, A., 1924, i, 1045). 
The oxidation of levulose is accelerated by cupric and ferrous salts, 
is inhibited by potassium pyrophosphate and cyanide in the presence 
of cupric salts, but is accelerated by potassium pyrophosphate in 
the presence of ferrous salts. The oxidation of dihydroxyacetone 
is accelerated by 0-001N-copper (125%), ferrous iron (61%), 
and manganese (63%), and is inhibited by 0-001 N-potassium cyanide 
(40%). E. C. 

Composition of Reduced Nickel as a Catalyst. B. Kusota 
and K. Yosurkawa (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1925, 3, 223—232).—Reduced nickel used as a catalyst contains 
numerous unstable hydrides which may coexist. They may be 
classified into three groups, (a) hydrides capable of effecting hydro- 
genation of the aromatic nucleus, (6) hydrides reducing ethylenic 
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compounds, (c) hydrides capable of reducing groups such as the 
nitro group. When benzene containing thiophen is passed over 
the catalyst a limiting amount of nickel sulphide is formed and 
no further hydrogenation of the nucleus occurs. The percentage 
of nickel thus converted is a measure of the percentage capable of 
affecting the aromatic nucleus. The catalyst retains its activity 
towards ethylene compounds. Ethyl sulphide is now passed over 
and an additional amount of nickel sulphide is formed, reaching 
a limit when hydrogenation (b) ceases. Hydrogen sulphide is 
now passed over and the final percentage of nickel existing as 
sulphide is a measure of the percentage entering into the reduction 
of nitrobenzene. If nitrobenzene is reduced at 180° with a catalyst 
poisoned by thiophen, a theoretical yield of aniline is obtained, 
whereas only 38% is obtained from the unpoisoned catalyst. 

A table shows the percentages of nickel reduced at various 
temperatures effective in the three classes of reactions, and hydrides 
the presence of which would account for the percentage of nickel 
effective in the reduction of nitrobenzene. R. A. M. 


Catalytic Formation of Methane from Carbon Monoxide 
and Hydrogen. I. K.M. Cuaxravarty and J. C. Guosx (J. 
Indian Chem. Soc., 1925, 2, 150—156).—A sugar charcoal-nickel 
(73 : 27) catalyst for the reaction CO+3H,—CH,+H,0, prepared 
by the carbonisation of a mixture of solutions of sucrose and 
nickel acetate under prescribed conditions, retains its activity 
undiminished for months when the theoretical ratio of hydrogen 
and carbon monoxide is used. The critical space velocity (c.c. of 
gas per c.c. of catalyst material per min.) below which no carbon 
monoxide is found in the outflow gases is large and increases con- 
siderably with temperature. This catalyst entirely suppresses the 
reaction 2CO=C+-CO, and prevents the deposition of carbon on 
the nickel surface. Ceria acts as a promoter for this catalyst, 
e.g., at 355° the critical space velocity is 3-5 without ceria, whilst 
with ceria it is greater than 4-4. The presence of carbon dioxide 
in the outflow gases is due mainly to the reaction 2CO+2H,= 
CO,+CH,, and partly to the reaction C-+2H,0O=CO,+2H,, the 
latter being suppressed at high space velocities. J. W. B. 


Catalytic Formation of Methane from Carbon Monoxide 
and Hydrogen. II. Production of Fuel Gases Rich in 
Methane. K.M.CuHaxravarty and J.C. Guosu (J. Indian Chem. 
Soc., 1925, 2, 157—164).—The application of the sugar charcoal— 
nickel catalyst (cf. preceding abstract) in pumice to the production 
of methane in accordance with the equations CO--3H,=CH,+H,0 
and 2CO+2H,=CO,+CH, from mixtures of hydrogen and carbon 
monoxide (1:1) has been studied; its efficiency is small unless a 
promoter is employed. Ceria (cf. Medsforth, T., 1923, 123, 1452) 
is without influence in promoting the second reaction, but vanadic 
acid is very efficient, its activity rapidly increasing with rise in 
temperature. The activity of this catalyst remains steady for 
months if the reaction temperature be maintained below 500°, and 
at 400° the exothermic reactions involved maintain the temperature 
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of the catalyst without external heating. Ferric oxide is also an 
efficient promoter, but the substitution of coconut charcoal for 
sugar charcoal yields a catalyst which, although possessing initial 
high activity at low temperatures, does not remain steady and 
has a small temperature coefficient. Examination of the com- 
position of the incoming and effluent gases shows that equivalent 
quantities of methane and carbon dioxide are produced by the 
second reaction, the excess of methane found resulting from the 
first reaction, which is favoured by a high space volume. The 
calorific value of the resulting gas is slightly lower than that of 
carburetted water-gas, the large volume of carbon dioxide produced 
acting as a diluent. J. W. B. 


Activity of Contact Substances. II. Catalytic Synthesis 
of Water by Metals of the Iron Group and their Binary Alloys 
with One Another and with the Platinum Metals, in so far 
as they are Catalytically Active at the Ordinary Temperature. 
H. Remy and H. GoOnntncen (Z. anorg. Chem., 1925, 148, 279— 
292; cf. this vol., ii, 563)—An extension of previous work. Iron, 
cobalt, nickel, their binary alloys with one another and with 
ruthenium and osmium, and also rhodium-cobalt alloys possess 
no catalytic activity at the ordinary temperature against a hydro- 
gen-oxygen mixture. As previously noticed (loc. cit.), the activities 
of the various catalysts are markedly influenced by previous treat- 
ment with hydrogen or oxygen. Rhodium -nickel alloys are only 
active catalytically after previous treatment with hydrogen and 
rhodium-iron and iridium-iron alloys after oxygen treatment. 
Data are given for the relative catalytic activities of the various 
active alloys against a mixture of 2 vols. of hydrogen and | vol. 
of oxygen systematically diluted with hydrogen, oxygen, or nitrogen. 
The following numbers represent the relative catalytic efficiencies 
of the various alloys etc. against a mixture of 2 vols. of hydrogen 
and 1 vol. of oxygen after previous exposure to hydrogen, the 
figures in parentheses representing the corresponding activities 
after exposure to oxygen: rhodium-iron 0 (24); rhodium -nickel 
111 (0); palladium—iron 77 (95); palladium-cobalt 87 (71); pallad- 
ium-nickel 118 (71); iridium-iron 0 (71); iridium-cobalt 65 (31); 
iridium-nickel 118 (71); platinum-iron 91 (111); platinum—cobalt 
111 (65); platinum-nickel 105 (74); platinum 118 (115). The 
remarkable dependence of the catalytic efficiency on the previous 
treatment with oxygen or hydrogen is readily seen; iron alloys, 
which are the least active after exposure to hydrogen, are the 
most efficient after exposure to oxygen. It is remarkable that an 
iron-iridium alloy, previously exposed to hydrogen, possesses an 
activity about 40% of that of platinum against a gas mixture of 
the composition (2H,,0,,6N,). The alloy is otherwise inactive as 
a catalyst. J. 8. C. 


Effect of X-Rays on the Platinum Catalyst in the Contact 
Sulphuric Acid Reaction. G. L. Cuarx, P. C. McGrats, and 
M. C. Jounson (Proc. Nat. Acad. Sci., 1925, 14, 646—651).— 
Preliminary investigations have shown that X-rays do not activate 
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the platinum catalyst in the oxidation of sulphur dioxide when 
it is exposed to the radiation in dry air. When exposed in a moist 
atmosphere containing 0-013 part of water per 1 part of dry air, 
it was activated and an increase in conversion obtained over the 
first period of use. The activity then fell to a-minimum and 
finally returned to its normal value before irradiation. Subsequent 
irradiation gave less activation and a slower return to the normal. 
The decreased effect of X-rays after the first exposure is regarded 
as being due to the building up of a film of sulphuric acid which 
is not easily ionised by the radiation. A. E. M. 


Gaseous Catalysis by Means of Metals of the Platinum 
Group. L. Duparc, P. WenGczErR, and C. Urrer (Helv. Chim. 
Acta, 1925, 8, 609—631; cf. Wenger and Urfer, A., 1918, ii, 230).— 
The relative efficiency of rhodium and platinum as catalysts is 
studied in the cases of the oxidation of sulphur dioxide and am- 
monia, and the reduction of carbon monoxide, carbon dioxide, 
nitric oxide, and nitrous oxide, and the effects of the alteration of 
conditions have been observed. In the catalytic oxidation of 
ammonia, using platinum-black as a catalyst, the best yields are 
obtained when the concentration of the catalyst is 3%. Above 
700°, the yields are considerably reduced, and in this region at a 
given temperature the yield is inversely proportional to the con- 
centration of the catalyst. At 520°, the yields are not altered 
appreciably by a variation in the rate of passing the gases between 
the limits of 10 and 60 litres per hr., the yield increasing with increas- 
ing concentration of the catalyst. A rhodium-black catalyst is 
much more reactive than platinum, and consequently a much 
lower concentration of catalyst must be employed. At a rate of 
45 litres per hr. the yields are almost as large with a rhodium 
catalyst concentration of 0-1% (optimum) as with a 3% platinum 
catalyst. When the former is employed, the heat of reaction is 
sufficient to maintain the catalyst in a state of incandescence, 
whereas external heat must be continually applied in the case of 
the platinum catalyst. Data relevant to the theory of catalytic 
action are discussed and a theory of the mechanism is deduced in 
each case. In the catalytic oxidation of sulphur dioxide the 
intermediate is the oxide Rh,O, :—Rh,O,+3S0,—3S80,+2Rh; 
4Rh+30,=2Rh,0,, since the reaction which proceeds slowly below 
600° reaches its maximum efficiency at this temperature, at which 
the rhodium-black most rapidly absorbs oxygen, whereas at 650° 
and above, when the dissociation of the rhodium oxide is appre- 
ciable, the yields of sulphur trioxide decrease owing to the difficulty 
with which the metal oxide is reformed. A similar mechanism 
applies to the case of platinum, the maximum absorption of oxygen 
and the maximum yield of sulphur trioxide coinciding at 400° 
and diminishing at 500° and above. In the case of the oxidation 
of ammonia, maximum yields are obtained at 560° and conse- 
quently the oxide of the catalyst cannot be the intermediate in this 
case. The ammonia reduces the catalyst oxide to yield the metal 
and water, and the former then reacts with the ammonia to form 
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its hydride and highly reactive nascent nitrogen, which imme. 
diately combines with oxygen to form nitrogen peroxide, which 
with excess of ammonia yields a mixture of ammonium nitrite and 
nitrate. With a 0-1% rhodium catalyst and the (theoretical) 
mixture of 2 vols. of ammonia and 3-5 vols. of oxygen, the rhodium 
is not oxidised, but immediately takes up the hydrogen from the 
ammonia and the nascent nitrogen is completely oxidised to nitrogen 
peroxide. With a 5% rhodium catalyst, carbon monoxide mixed 
with an equal volume of hydrogen is reduced in accordance with 
the equation 3CO+3H,—CH,+H,0+CO,+C when a slow current 
of the mixed gases is passed, and in accordance with the equation 
3CO+3H,—CH,+H,0+2CO when a rapid stream is employed. 
With a mixture of 1 voi. of carbon monoxide and 3 vols. of hydrogen, 
a theoretical yieid of methane is produced in accordance with the 
equation CO+3H,—CH,+H,O. Reduction of carbon dioxide is 
difficult, the yields being only 20—25%. In the case of nitric 
oxide, the catalyst becomes incandescent at 320°, and quantitative 
reduction in accordance with the equation 2NO+-5H,=2NH,+ — 
occurs with a concentration of catalyst between 5% and 0-5%. No 
reduction occurs if the gases be passed at a rate of less than 9 litres 
per hr., and the reaction is too violent when it exceeds 45 litres 
per hr., but with a sufficiently high rate raising the temperature, 
above 320° does not influence the yield. With nitrous oxide, when 
a mixture of 1 vol. of nitrous oxide and 4 vols. of hydrogen is 
passed at a rate of 40 litres per hr. the catalyst becomes incan- 
descent at 330°, reduction being quantitative in accordance with the 


equation N,O+H,—N,+H,0; no trace of ammonia is 
J. W. B. 


Decomposition of Carbon Monoxide in the Corona due to 
Alternating Electric Fields. I. M. Cresprand R. W. Luyt 
(J. Chem. Soc., 1925, 127, 2052—2057).—The behaviour of carbon 
monoxide in the corona due to alternating electric fields of frequency 
250 has been investigated. It decomposes yielding a solid substance 
containing carbon and oxygen and a gaseous mixture of carbon 
monoxide and dioxide of approximately constant composition. 
The composition of the solid is independent of the electrical potential 
and varies solely with the initial pressure of the carbon monoxide. 
The solid is a dark brown, hygroscopic powder, having an acid 
reaction in aqueous solution; it is readily soluble in alcohol and 
sparingly soluble in ether. E. E. W. 


Anode Phenomena in the Electrolysis of Potassium Ethyl 
Malonate. J. B. Roprertson (J. Chem. Soc., 1925, 127, 2057— 
2067; cf. this vol., ii, 312)—The formation of ethyl succinate on 
electrolysis of potassium ethyl malonate is shown to be an oxidation 
reaction. It takes place only when the anode is of suitable material 
and when its potential exceeds 2-3—2-4 volts referred to the normal 
hydrogen electrode standard. Grey platinum ard smooth platinum 
anodes both favour the occurrence of synthesis, but platinised 
platinum and gold anodes do not. Anodes of all four materials 
used cause what appears to be complete oxidation of a portion of 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 1179 


the electrolyte. The extent of this oxidation is small with platinised 
platinum and still smaller with gold. but is more considerable with 
smooth platinum and grey platinum. E. E. W. 


Photochemical Union of Hydrogen and Chlorine. R.G.W. 
Norgrisu (J. Chem. Soc., 1925, 127, 2316—2334).—The rate of com- 
bination of hydrogen and chlorine is uninfluenced by desiccation 
down to a water-vapour pressure of 10% mm. It approaches zero 
between 10 and 10°77 mm. (Coehn and Jung, this vol., ii, 142). It is 
shown that at 10 mm. the surface of the reaction vessel under the 
conditions of experiment was no longer completely saturated with 
water molecules. The photochemical dissociation of chlorine 
molecules occurs only at the water film covering the walls of the 
vessel, and the reaction spreads outwards into the gas phase by 
* Nernst chains,” its rate being constant so long as the surface of 
the vessel is saturated with water molecules, but decreasing when it 
becomes unsaturated. The anti-catalytic effect of hydrogen and 
oxygen (this vol., ii, 572) is explained on the basis of this hypothesis, 
which is further extended to account for the observed photochemical 
induction period. Ammonia formed from traces of nitrogenous 
impurities is assumed preferentially to combine with the water 
film, and to require removal by photochemical reaction with the 
chlorine before the primary reaction can occur. Quantitative 
observations on the effect of the addition of known quantities of 
ammonia on the induction period have been made, and it is shown 
that its duration can be calculated from the expression (1—b/P)apv/s, 
where p and P are the pressures of ammonia and chlorine, v and 
s the volume and surface of the reaction vessel respectively, and 
a and 6 are constants; the expression is in agreement with the 
hypothesis proposed. E. E. W. 


Photochemical Reaction between Bromine and Tartaric 
Acid in Aqueous Solution. I. J.C. GHosx and J. MUKHERJEE 
(J. indian Chem. Soc., 1925, 2. 165—178).—The photochemical 
reaction between bromine and tartaric acid in aqueous solution 
(resulting in the formation of hydrobromic acid, carbon dioxide, 
and aldehydotartronic acid) has been studied for blue light (450— 
4902). The velocity of the dark reaction is negligible, but with 
light of an incident intensity of 5400 ergs per cm.? per sec. there is a 
period of induction of 120—150 mins. No induction period is 
observed when the reaction mixture is exposed to an intense light 
source. The rate of disappearance of the bromine is at first slow, 
reaches 2 maximum, and then continually falls, the velocity con- 
stants in the last portion of the curve being those of a unimolecular 
reaction. The velocity constant depends only on the intensity of 
the light and is independent of its state of polarisation. The 
temperature coefficient of the reaction is between 1-7 and 2-0. A 
photochemical after-effect was observed when the reaction mixture 
was exposed to intense sunlight for 5 mins. and then kept in the 
dark at 30°, the reaction proceeding at a velocity much greater than 
that observed in the ordinary photochemical reaction at the same 
temperature, but ceasing at the end of | hr. Hence an intermediate 
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compound of bromine and tartaric acid, in which the bromine 
is available for iodometric titration, must be formed initially, and 
this decomposes in the dark with a velocity great in comparison 
with that of the initial photochemical reaction. By a mathematical 
analysis of the reaction, it is shown that when the pressure p of the 
acceptor molecules (osmotic pressure) is constant (tartaric acid in 
excess) the curve plotted between 1/k and 1/p should be a straight 
line, and this is the case when the initial concentration of the 
bromine is 0-0147, but it is not so for higher concentrations of 
bromine. For an infinite concentration of tartaric acid, the velocity 
constants of the reaction will be independent of the concentration 
of the photoactive component, bromine, the life period of the 
activated bromine molecules being less for higher initial con- 
centrations of this component than for lower, the diminution of the 
velocity coefficient with increase in the initial concentration of the 
bromine being due to this cause. The application of Einstein’s law 
of photochemical equivalence is discussed. J. W. B. 


Photochemical Studies. V. Actinoscopic Reactions. A. 
ReycutEeR (Bull. Soc. chim. Belg., 1925, 34, 236—241).—The 
action of light in effecting the liberation of iodine from a solution 
of potassium iodide in the presence of potassium dichromate and 
eosin (cf. Straub, A., 1920, i, 896) has been investigated. The 
presence of both the potassium dichromate and the eosin is necessary 
in order that the liberation of iodine may proceed with an appreciable 
velocity, the latter increasing with increasing intensity of the light. 
No reaction occurs in the dark. Since the same amount of iodine is 
liberated in an atmosphere of carbon dioxide as in air, atmospheric 
oxidation plays no part in the reaction. J. W. B. 


Formation of Active Hydrogen in the Creepage Corona 
Discharge. F. O. ANDEREGG and W. N. Herr (J. Amer. Chem. 
Soc., 1925, 47, 2429—2431).—Glass wool in the discharge space tends 
to increase the yield of active hydrogen. The tube exhibits fatigue 
effects which may be removed by discharging in nitrogen. A trace 
of air admitted and then swept out produced a similar result, 
probably due to an adsorbed film of gases on the glass, since traces 
of nitrogen or oxygen admitted with the hydrogen were without 
effect. Disuse of the tube allows it to recover very slowly from 
fatigue. Earthenware, flint, or platinum in the discharge space 
gave no appreciable yield of active hydrogen; they may promote 
decomposition of the active form. W. T. 


Effect of Ultra-violet Light on Dried Hydrogen and Oxygen. 
H. B. Baker and (Miss) M. Cariron (J. Chem. Soc., 1925, 127, 1990— 
1991).—The work of Coehn and Tramm indicated that the mixture 
of hydrogen and oxygen dried to the point at which no explosion 
took place, but only slow combination on heating, would combine 
as readily in the dried as in the undried condition, under the action 
of ultra-violet light. 

The work has been repeated with six pairs of quartz tubes filled 
with the gaseous mixture produced by the electrolysis of very 
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pure barium hydroxide, one of each pair containing some distilled 
phosphorus pentoxide. In every case, whether the drying lasted 
8 weeks or 2 weeks, there was a difference in the rate of union of the 
dried and the wet gases. After drying for 7 weeks and 8 weeks, 
respectively, the dried gas gave no measurable contraction after 
6} hrs.’ and 5 hrs.’ exposure to the light from a quartz mercury lamp, 
the comparative wet tubes showing a considerable amount of union 
with the same exposure. No ozone was produced in either the wet 


or the dry gas. E. E. W. 


Decomposition of Hydrogen Peroxide. W. P. Davey 
(Science, 1925, 64, 388—389).—Ditman’s statement (this vol., ii, 51) 
on the decomposition of hydrogen peroxide by a single electrical 
conductor the ends of which are immersed in solutions of hydrogen 
peroxide and colloidal platinum, respectively, cannot be substantiated 
when precautions are taken to prevent contamination of the hydrogen 
peroxide by any agent tending to decompose it. A. A. E. 


Mercury and Ionised Helium. S. C. Linp and D.C. Barp- 
WELL (Science, 1925, 61, 344—345).—No evidence could be obtained 
of the formation of a compound of helium and mercury when the 
helium was ionised by means of radon. The result, however, is 
not necessarily at variance with those obtained using an electrical 
discharge (cf. Manley, this vol., ii, 57, 314, 696; Boomer, ibid., 
ii, 144), since electron'bombardment frequently produces chemically 
active resonance states, which are not known to be produced by 
a-particles. A. A. E. 


Explosions with Alkali Metals. H. Stavupincer (Z. E£lektro- 
chem., 1925, 31, 549—551).—When an alkali metal is brought into 
contact with bromine or with a halogenated hydrocarbon, little or 
no immediate reaction takes place; but the system explodes when 
subjected to a minimal mechanical impact, which may be measured. 
Thus with chloroform the requisite priming energy is 1-5 kg. metre 
for lithium, 0-6 for sodium, 0-02 for potassium, and 0-0007 for 
sodium—potassium alloy. This latter is in general by far the most 
sensitive form of alkaii metal. The results with various halogen 
compounds indicate that the limit of priming energy has no connexion 
with the energy of reaction. Sodium—potassium is found to explode 
similarly with silver halides, solid carbon dioxide, mercuric oxide, 
ammonium nitrate, and organic nitro compounds, and the priming 
energies have been measured. It is suggested that a layer of a 
labile unpolymerised molecular compound of alkali metal with the 
other substance, comparable with the primary labile peroxides of 
organic compounds, is first formed. This protects the metal from 
immediate attack, but is susceptible to explosive decomposition, 
which is then imparted to the whole system. .A 


Lithium. V. Alkali Polybromides and Polychlorides. G. F. 
Hirrie and O. ScHLIESSMANN (Z. anorg. Chem., 1925, 148, 87—92; 
ef. Hiittig and Krajewski, this vol., ii, 296; Hiittig and Keller, this 
vol., ii, 963).—Alkali bromides were heated with excess of bromine in 
a bomb tube at 500—700° and the tube was cooled to the temper- 
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ature of liquid air. The tube was then opened, inserted in a special 
apparatus, evacuated, and the bromine vapour-pressure curve 
determined. No polybromide of lithium was found; rubidium 
formed a tribromide which decomposed between 30° and 90°, and 
ammonium formed a tribromide which was already partly decom- 
posed at 0°. Lithium, potassium, cesium, and calcium do not form 
polychlorides. A. G. 


Complex Salts of Stannous Iodide with Rubidium and 
Cesium Iodides. V.Avucerr and T. Karanrassis (Compt. rend., 
1925, 181, 665—666).—The double salt, RbSnI,, is obtained as yellow 
needles by cooling the pale-yellow liquid obtained when stannous 
iodide is added to excess of a solution of rubidium iodide acidified 
with hydriodic acid. Cubic crystals of RbSn,I,; are obtained when 
excess of stannous iodide is used. The corresponding cesium salts 
are prepared similarly. The dry salts are fairly stable; they 
oxidise in the air, partly to rubidium (or cesium) me ke 


Systematic Doctrine of Affinity. XXXVI. Ammoniates 
of Cupric Halides. W. Bitrz [with H. BrOHAN and W. 
(Z. anorg. Chem., 1925, 148, 207—216; cf. this vol., ii, 1183).— 
Corresponding data are tabulated. The compounds investigated 
were: CuCl,,1ONH.,; CuCl,,6NH,; CuCl,,5NH,; CuCl,,34NH,; 
CuCl,2NH, ; CuBr,,10NH,: CuBr,,6NH;,: CuBr,,5NH,; 
CuBr,,34NH,; CuBr,,2NH,: Cul,,10NH,; Cul,,6NH,; Cul,,5NH, ; 
Cul,,34NH,. Heats of solution of some of these compounds and 
of the pure halides in hydrochloric acid solutions are recorded. 


J.S8.C. 


Higher Oxides of Silver. I. Ag,O;. F. Jirsa [with J. 
JELINEK] (Z. anorg. Chem., 1925, 148, 130—140).—The decomposi- 
tion of the substance 2Ag,0,,Ag,0,,AgNO, (cf. this vol., ii, 314), 
obtained by the anodic oxidation of silver nitrate to silver nitrate, 
pure silver peroxide, Ag,O,, and oxygen, was followed by measuring 
the oxygen evolved; at 64-3° the higher oxide was half decomposed 
in about 1 hr. and at 77-6° in about 4 hrs. A summary of the 
literature on the higher oxides of silver is included. A. G. 


Systematic Doctrine of Affinity. XXXV. Ammoniates 
of Aurous Halides. W. Bivrz [with W. WEIN] (Z. anorg. Chem., 
1925, 148, 192—206; cf. this vol., ii, 1183)—Corresponding 
data for the following aurous halide ammoniates are recorded : 


AuCl,6NH,; AuCl,2NH,; AuCl,NH,; AuBr,6NH,; AuBr,4NH;; 
AuBr,3NH,; AuBr2NH,:; AuBrNH,; Aul,6NH,; Aul.3NH,: 
AulI,2NH,; AuI,NH,;. The existence of AuCl,12NH;, and of 
Aul,8NH, is demonstrated. Heats of solution of the pure halides 
and of the lower ammoniates in 5°, potassium cyanide solution are 
recorded. J.8.C. 


Compounds of Gold with Carbon Monoxide. W. Mancuot 
and H. Gauu (Ber., 1925, 58, [B], 2175—2178).—Compounds of 
carbon monoxide with the halides of all the metals of the eighth 
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and of related metals of the first group of the periodic system have 
been described with the exceptions of cobalt, nickel, palladium, and 
gold. Anhydrous auric chloride combines with carbon monoxide 
at about 95°, giving the product, AuCl,CO. Very considerable 
reduction of auric chloride occurs simultaneously, but this can be 
avoided to some extent by mixing the carbon monoxide with about 
10% of chlorine. The new product is extraordinarily sensitive 
towards moisture. Replacement of auric chloride by aurous 
chloride or cesium chloroaurate brings no advantage. The 
bromides of gold do not yield volatile compounds with carbon 
monoxide. H. W. 


Vaterite and u-Calcium Carbonate. R. E. Gipson, R. W. G. 
Wycxorr, and H. E. Merwin (Amer. J. Sci., 1925, 10, 325—333).— 
The material originally obtained by Vater by diffusion of calcium 
chloride (containing barium chloride) into potassium carbonate 
and named vaterite-4, when examined by the X-ray powder 
method, proved to be calcite. A second form (vaterite-B) obtained 
by Heide on crystallising colloidal calcium carbonate at 5°, was 
found by similar means to be identical with the u-calcium carbonate 
of Biitschli, Spannenberg, and Rinne. The latter substance was 
prepared by slowly dropping solutions of calcium chloride and 
potassium carbonate into water (with stirring) at 60°, but better by 
slowly dropping a 0-1.M-solution of calcium chloride into stirred 
solutions of potassium carbonate (ranging from 10 to 50 g. per 
700 ¢c.c.) maintained at 60°. A. COUSEN. 


New Peroxide of Barium. (Miss) M. Cariton (/.Chem.Soc., 
1925, 127, 2180—2184).—When excess of hydrogen peroxide is added 
to a solution of barium hydroxide at temperatures below 20°, the 
hydrate BaO,,8H,O first formed changes in appearance, forming a 
granular precipitate which turns buff-coloured on keeping. This 
substance is a cream-coloured, non-crystalline powder. It does not 
contain hydrogen peroxide, for this substance cannot be extracted 
with ether or liberated by heat. The solid substance decolorises 
potassium permanganate more rapidly than the oxide BaQ,; it 
liberates iodine from potassium iodide and bromine from potassium 
bromide in the presence of dilute nitric acid. It reacts with sulphur, 
but does not form sulphur dioxide. The substance was analysed by 
heating at 500—600° in a current of nitrogen, and by titrating the 
substance dissolved in dilute nitric acid with potassium perman- 
ganate. It is concluded that the new substance has the formula 
BaQ,. E. E. W. 


Systematic Doctrine of Affinity. XXXIII. Ammoniates 
of Beryllium Halides. W. Bittz and C. MesseRKNECHT (Z. 
anorg. Chem., 1925, 148, 157—169; cf. this vol., ii, 1191).— 
The existence of the following compounds has been demonstrated, 
the values of the heat of dissociation and of the total heat of form- 
ation, as calculated from tensimetric data and the values of the 
heats of solution of the pure halides and of the lower ammines 
in hydrochloric acid being tabulated: BeCl,,12NH,; BeCl,,6NH,; 
BeCl,,4NH;, ; BeCl,,2NH, ; BeBr,,10NH; ; BeBr,,6NH, ; 
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BeBr,,4NH,; Bel,,183NH,; Bel,,6NH,;; Bel,,4NH;. The lower 
ammoniates are stable compounds, dissociating only at relatively 
high temperatures, the dissociation being always accompanied by 
the formation of varying amounts of the corresponding ammonium 
halide. J.S8.C. 


Analytical-synthetic Researches on Zincite. E. Dirttze 
(Z. anorg. Chem., 1925, 148, 332—344).—Analytical and synthetical 
experiments are described with the object of determining the cause 
of the red colour in zincite. The conversion of zinc ore into zincite 
is a metamorphic change produced by carbon dioxide under pressure, 
Under suitable temperature conditions, it is considered that the 
equilibrium 3Mn0+CO,—=Mn,0,+CO is set up, and that 
the higher manganese oxide separates almost completely from the 
molten zinc oxide, leaving traces of manganites, which confer the 
characteristic colour to the mineral. Natural zincite melts at 
1670-+-10°; increase in the manganous and ferrous oxide contents 
rapidly depresses the m. p. to 1550°. S. &. T. 


Systematic Doctrine of Affinity. XXXIV. Ammoniates of 
Cadmium and Mercury Halides. W. Bitz and C. Mav (Z. 
anorg. Chem., 1925, 148, 170—191; cf. this vol., ii, 1191).—The 
following cadmium compounds have been investigated and the 
corresponding data as for the iron-group metal compounds calcu- 
lated and tabulated: CdCl,,10ONH,; CdCl,,6NH,; CdCl,,4NH,; 
CdCl,,2NH, ; CdCl,, NH, ; CdBr,,12NH, ; CdBr,,6NH, ; CdBr,,2NH, ; 
CdBr,,NH,; CdlI,,6NH,; CdI,,2NH,. Some evidence was also 
obtained for the existence of CdCl,,5NH,. From the values of 
d?’, the molecular volumes of some of these compounds are calculated. 

Similar data are given for the following mercuric compounds: 
HgCl,,9-5NH,; HgCl,.83NH,; HgCl,,2NH,; HgBr,,8NH,; 
HgBr,,2NH,; Hgl,,6NH,; HglI,,2NH,; Hgl,,4/3NH;. Some 
evidence for the existence of HgI,,12NH, was obtained. 

Of the mercurous compounds, the existence of HgCl,NH, and 
HgBr,NH, is definitely established, the approximate heats of 
formation being calculated, whilst some indication for the existence 
of HgCl,5NH, and HgBr,4NH, was obtained. J.8.C. 


Amides of Mercurous Salts. F. Ferien and A. SucHaripa 
(Z. anal. Chem., 1925, 67, 134—140).—The action of ammonia on 
mercurous chloride is usually represented by the equation Hg,Cl,+ 
2NH,=NH,Cl+HgNH,Cl+Hg. That this is not a true represent- 
ation of the reaction is shown by the fact that the black product 
yields less mercuric chloride when treated with hydrochloric acid than 
corresponds with half the mercury in the mercurous chloride used. 
The quantity of mercury dissolved by acid increases with the age 
oi the precipitate to a maximum of about 47-5°% when the reactions 
are carried out at 20°, but only 16% is dissolved if the reactions 
are conducted at 100°, showing that an amide of mercurous chloride 
is first formed and that this decomposes reversibly into mercuric 
amidochloride and metallic mercury. The reaction therefore 
takes place in two stages, viz.: (1) Hg,Cl,+2NH,—» NH,Hg,Cl+ 
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NH,Cl and (2) NH,Hg,Cl—=NH,HgCl+Hg. Mercurous amido- 
chloride is formed by heating an intimate mixture of the mercuric 
compound with metallic mercury. A. BF. 


Composition of a Precipitated Aluminium Hydroxide. J. 
Sniper (Mem. Coll. Sci. Kydté, 1925, 9, 43—73).—Precipitated 
aluminium hydroxide has been alleged by a number of investigators 
to form a definite hydrate when kept for a long time under water. 
Measurements have been made of the vapour tension of precipit- 
ated alumina (kept for 17 months under water), the composition 
varying from AlI,0,,5-639H,O to Miindells’ 
differential manometer was used, giving an accuracy of 0-01 mm. 
The rate of dehydration at constant temperature of a number of 
sampies of the hydrated oxide was also observed. All measure- 
ments were made at 30°, and it was found that the dehydration in 
a vacuum of the former hydroxide is continuous, without any 
sudden change in its velocity, until the composition has been 
reduced to AIl,0,,2-494H,O. Further hydration would be ex- 
tremely slow. The pressure of the aqueous vapour from the 
hydroxide in a vacuum increases rapidly at first and then gradually, 
taking a long time to reach equilibrium. 

The vapour tensions decrease continuously with the diminution 
in the water content of the substance. It was concluded that the 
precipitated hydroxide which had been kept under water for 17 
months was not a definite hydrate, but remained as an oxide 
absorbing water. L..L. B. 


Sulphates of Neodymium and Thallous Thallium. F. 
ZaMBONINI and VY. Caauiotr (Atti R. Accad. Lincei, 1925, 
[vi], 2, 153—158; cf. this vol., ii, 222, 579)—The 25° isotherm 
for the system Nd,(SO,),-T1,SO, indicates the existence of the 
compounds and 
Nd,(SO,),,Tl,SO,,3H,0. The last is in equilibrium with a solu- 
tion containing 3-8°% of neodymium sulphate and 0-26% of thallous 
sulphate, and forms minute, violet crystals. The second com- 
pound is in equilibrium with solutions containing 3-78—0-30% 
of neodymium sulphate and 0-28—3-0% of thallous sulphate. 
It is isomorphous with the double sulphates 

where X=La, Ce, Di. The reddish-violet compound 
Nd,(SO,)3,4-5T1,S0, 
is in equilibrium with solutions containing 0-26—0-19% of neo- 
dymium sulphate and 3-85—4-70% of thallous sulphate. 
F. G. T. 


Behaviour of Zirconium Phosphate towards Acids and 
Bases. J. H. pe Boer and A. E. van ARKEL (Z. anorg. Chem., 
1925, 148, 84—86).—Zirconium phosphate is dissolved by oxalic 
acid, and by concentrated sulphuric and phosphoric acids; unlike 
hydrofluoric acid (this vol., ii, 705), these acids dissolve only the 
freshly precipitated or moist phosphate, and the solutions are 
less stable. The oxalic acid solution is decomposed by heating 


R 
al 
se 
te 
ut 
1e 
at 
ts 
of 
3 
of 
l. 
e 
d 
of 
e 
— 


ii. 1186 ABSTRACTS OF CHEMICAL PAPERS. 


or by the addition of alcohol or mineral acids, and zirconium phos- 
phate is reprecipitated from the sulphuric or phosphoric acid 
solutions by dilution. Zirconium phosphate is converted into the 
hydroxide by alkalis, but the action is only superficial; complete 
dissolution may be brought about by the addition of a substance 
capable of dissolving the hydroxide in alkaline solution. Such 
substances are the aliphatic oxy-acids (e.g., tartaric, malic, and 
lactic acids), alcohols with at least two hydroxyl groups on neigh- 
bouring carbon atoms (e.g., glycerol, dextrose, sucrose, pyrocatechol, 
and pyrogallol), and hydrogen peroxide. The solution in hydrogen 
peroxide precipitates the hydroxide when heated and the per- 
zirconate by addition of alcohol. From the other solutions the 
hydroxide is obtained by partial neutralisation with acid, prefer- 
ably after previous precipitation of the phosphoric acid with barium 
chloride. Hafnium phosphate behaves similarly, but the solutions 
are less stable; by this means the two metals can be readily 
separated. 


Formula of Cerium Hydride. E. J. Wrrexs (Chem. News, 
1925, 134, 245—-246).—Theoretical reasons are given to show that 
cerium hydride formed by heating the metal in a current of hydrogen 
is a mixture of Ce,H, and CeH,. A. R. P. 


Ionium. I. Recovery of Ionium from Carnotite. II. 
Adsorption of Ionium-—Thorium by Barium Sulphate. III. 
Ionium-Thorium Ratio in Carnotite. G. D. Kammer and A. 
SILVERMAN (J. Amer. Chem. Soc., 1925, 47, 2514—2522).—The 
direct precipitation of ionium from an acid solution of carnotite 
ore is impracticable on a large scale. With large quantities of 
ore, precipitation with oxalic acid is unsuccessful; precipitation 
with hydrofluoric acid gives good results, but the precipitate is 
bulky and difficult to handle. Ionium is strongly adsorbed by 
barium sulphate, 1 g. of barium sulphate adsorbing 16% of its 
own weight of thorium sulphate (thorium is an isotope of ionium). 
Radium-—barium sulphate obtained in the production of radium 
contains considerable ionium, which can be recovered either by 
fusing or by boiling the sulphates with sodium carbonate. In the 
commercial treatment of low-grade carnotite, most of the ionium 
remains in the ore residue; this can be rendered soluble by heating 
with sulphuric acid. Jonium can be extracted from high-grade 
carnotite (containing more than 15% of uranium oxide) with 
hydrochloric acid. The radioactive substance adsorbed by barium 
sulphate in addition to radium is chiefly ionium, accompanied by a 
small amount of actinium, and not solely actinium, as often assumed. 
The average Colorado carnotite contains ionium-thorium in the 
ratio 1: 15-8. 


Action of Gaseous Ammonia on Phosphorus Chlorides. 
H. Perrtrot (Compt. rend., 1925, 181, 662—664).—From a study 
of the solid products, PCl,,2nNH3, obtained by mixing solutions of 
pentachloride, trichloride, or oxychloride of phosphorus in carbon 
tetrachloride with similar solutions of ammonia, it is concluded 


| 


GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. ii. 1187 


that the primary action of gaseous ammonia on these chlorides 
proceeds according to the general equation: PCl,-+-2nNH,= 
PCI,,2n»NH,= P(NH,),-+”NH,Cl. S. K. T. 


Reduction of Inorganic Halides. IV. Tantalum Penta- 
chloride. O. Rurr and F. Tuomas (Z. anorg. Chem., 1925, 148. 
1—18; cf. A., 1921, ii, 508; 1923, ii, 868)—Tantalum penta- 
chloride is reduced to lower chlorides when heated with red phos- 
phorus, tin, magnesium, lead, zinc, or aluminium, but is not reduced 
by sulphur, antimony, arsenic, bismuth, or mercury. Reduction 
by aluminium was more fully investigated, the reaction mixture 
being heated at 300° in an evacuated bomb tube. At this tem- 
perature complete reduction to metallic tantalum did not occur, 
even with excess of aluminium. A chloride of the composition 
TaCl, was obtained when somewhat less than the calculated amount 
of aluminium for reduction to this stage was taken, and the alumin- 
ium chloride and excess of tantalum pentachloride were distilled off 
at 250°. It is uncertain whether this is a compound of quadrivalent 
tantalum or whether it is a complex of tri- and penta-chlorides. 
On further heating, more pentachloride is lost and the residue 
becomes progressively richer in tantalum. Thus at 350—400° 
the trichloride is obtained and at 600° the dichloride, these being 
definite compounds, and at 680—700° the proportion of tantalum 
is still higher and the product is pyrophoric. The dichloride 
dissolves in water with evolution of hydrogen and formation of 
an oxychloride of tervalent tantalum, and is thus distinguished 
from the trichloride, which dissolves without evolution of gas. 
In alkaline solutions, both chlorides are oxidised to the quinque- 
valent state with evolution of hydrogen, the measurement of 
which is a convenient method of determining the state of oxidation 
of the tantalum. When the pentachloride, prepared by chlorin- 
ating the pentoxide, is sublimed in a vacuum at 500° an oxychloride. 
TaO,Cl, is obtained. A. G. 


Reduction of Inorganic Halides. V. Derivatives of 
Tantalum Trichloride. O. Rurr and F. Tuomas (Z. anorg. 
Chem., 1925, 148, 19—24; cf. preceding abstract)—When a 
tantalum trichloride solution is evaporated under reduced pressure 
with hydrochloric acid a crystalline salt is obtained which is formul- 
ated as Ta,™Cl,0,3H,O. Lindner and Feit (A., 1924, ii, 768) 
proposed the formula (HTa,"Cl,,H,O),3H,O, believing it to con- 
tain bivalent tantalum on the basis of valency determinations by 
oxidation with permanganate and reduction of silver. Both these 
methods are, however, untrustworthy, and measurements of the 
hydrogen evolved when the substance is oxidised to the quinque- 
valent state in alkaline solution (see preceding abstract) show 
that the tantalum is tervalent. Only 3 mols. of water are lost 
when it is heated, and the evolution of hydrochloric acid on further 
heating is ascribed to traces of water having been retained. The 
formule of the derivatives described by Lindner and Feit require 
Similar modification. A. G. 


— 
S- 
id 
le 
h 
d 
l- 
1, 
n 
le 
[- 
n 
1S 
y 
it 
n 
| 


ii. 1188 ABSTRACTS OF CHEMICAL PAPERS. 


Bismuth Trihydride and Silver Bismuthide. E. J. Wrnxs 
and J. G. F. Druce (Nature, 1925, 116, 710).—When heated in a 
vacuum, bismuth dihydride decomposes thus: 3Bi,H,=4Bi+ 
2BiH,; when heated in hydrogen, the reaction is 2Bi,H,+H,= 
2BiH,+2Bi. The bismuth trihydride was detected by interaction 
with silver nitrate solution, whereby a black precipitate of silver 
bismuthide is produced: BiH,+3AgNO,== SHINO, + Big, 

A. A. E. 


Effect of Vacuum and of Heat on the Neutral and Basic 
Bismuth Nitrates. Determination of Water of Constitution 
and of Nitric Acid in these Salts. Picon (Compt. rend., 1925, 
181, 516—518).—A glass T-tube was connected with a mercury 
pump; in one arm was placed phosphorus pentoxide, and in the 
other, one of the bismuth nitrates which were to be dehydrated. 
After evacuation, the T-piece was sealed. In order to minimise 
loss of nitric acid, the arm containing the neutral salt was cooled 
to —80° during evacuation. The nitric acid was determined by 
Dumas’ method, and by titration with ferrous salts, which alone 
among volumetric methods gave consistent results. The neutral 
nitrate yielded the compound Bi,(NO,),,3H,O, which retained 
its water after 6 months’ drying. The nitrate, Bi(OH),NO,, 
gave the compound 12(BiO,NO,),5H,O. Another nitrate, 
18(BiO,NO,),Bi,0;,7H,O, yielded the compound 

18(BiO,NO,), Bi,0,,6H,0. 
The salt 10(BiO,NO,),Bi,O,,8H,O lost 4 mols. of water. 

The same salts (with the exception of the neutral nitrate which 
decomposed) were heated at 100° for 10 days. Salts containing 
6, 2-45, and 4-87% of water lost 3-64, 0-5, and 2-85%, respectively, 
leaving products agreeing well with those obtained by vacuum 
desiccation. The neutral nitrate cannot be completely dehydrated 
by phosphorus pentoxide without decomposing, and the effect of 
heat on this salt is complex. R. A. M. 


Acid Nature of some Derivatives of Sulphur, Selenium, and 
Tellurium. D. D. Karve (J. Indian Chem. Soc., 1925, 2, 128— 
141; cf. this vol., ii, 633)—The Hantzsch criteria for pseudo- 
acids, viz., comparison of the absorption spectra of the acid, its 
salts and esters in various solvents, the velocity of reaction with 
ethyl diazoacetate, the velocity of inversion of sucrose in con- 
centrated solution, and the action of the indicator, dimethylamino- 
azobenzene, have been used to investigate the acid properties of 
several derivatives of sulphur, selenium, and tellurium. The main 
conclusions are as follows: methyl- and ethyl-sulphuric acids are 
true acids [RO-SO,]H in dilute aqueous solution, but react as 
pseudo-acids, RO-SO,°OH, in dilute alcoholic and concentrated 
ethereal solutions. Selenious acid in the pure condition and in 
relatively concentrated alcoholic solutions, is an associated pseudo- 
acid, aqueous solutions containing a large proportion of the pseudo- 
acid and only a very small percentage of the hydrate of the true 
(monobasic) acid. Selenic acid (98%) is a true acid, [HSeO,]H, 
and in water and alcohol forms the true oxonium salt, 

[HSeO,]-H,OR (R=H or Et), 


er 
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salt formation increasing with dilution. Benzenesulphinic acid 
is a pseudo-acid in the solid state, in alcoholic solution (50 mols.), 
and in more concentrated ethereal solution, but in aqueous solution 
it is present as a true acid. Ethylsulphinic acid is a weaker acid 
than the phenyl derivative (but is still stronger than sulphurous 
acid) and in 12-5 mols. of alcohol and 4:5 mols. of ether exists 
entirely as the pseudo-acid. Ethylseleninic acid is present as a 
pseudo acid even in aqueous solution. Tellurous acid is a very 
weak pseudo-acid and its salts can be titrated directly with strong 
acids. All three telluric acids (cf. Mylius, A., 1901, ii, 550) were 
investigated. Ordinary telluric acid is inactive towards ethyl 
diazoacetate and the indicator, and therefore possesses the formula 
Te(OH),; allotelluric acid is a true acid, but pure telluric acid, 
H,TeO,, is represented as a pseudo-acid of the constitution 


(0H),Te<0. J.W.B. 


Constitution of the Thionic Acids. I. VocEt (J. Chem. Soc., 
1925, 127, 2248—2249).—The following formule are proposed for 
the thionic acids: dithionic acid, OH-SO,°SO,°0H;  trithionic 
acid, 8:(SO,°OH),; tetrathionic acid, S:S:(SO,-OH),; pentathionic 
acid, S:S°S:(SO,-OH),. These formule explain the formation of 
tri-, tetra-, and penta-thionic acids from sulphur sesquioxide (this 
vol., ii, 890) in various circumstances, the liberation of two atoms 
of sulphur from pentathionates by bromine and by mercuric cyanide, 
the conversion of tetrathionates into pentathionates by acidified 
thiosulphate solution, and other reactions and properties of these 


acids. E. E. W. 


Polythicnates. I. Decomposition of Polythionates in 
Aqueous Solution. A. KurTENACKER and M. KAuFMANN (Z. 
anorg. Chem., 1925, 148, 43—57).—The decomposition of aqueous 
solutions of polythionates has been followed by the analytical 
methods previously described (this vol., ii, 239, 434). Potassium 
trithionate decomposes according to the equations : 8,0,”+H,O= 

0,+S80,"+2H" and Sul- 
phur is not precipitated and only a little pentathionate is formed ; 
this occurs at a later stage of the reaction and probably according 
to the equation: 5S,0,’’+6H’°=2S,;0,""+3H,0. In acid solution, 
decomposition is much more rapid and a third reaction takes place, 
namely, the decomposition of thiosulphuric acid: S,0,’-+H°= 
HSO,’+S. Both the tetra- and penta-thionate are much more 
stable than the trithionate. The pentathionate decomposes 
according to the equation S,0,”=S,0,’’+S, and the mixture of 
thionates resulting from this reversible reaction is, as shown by 
Debus (T., 1888, 53, 278), highly stable. The tetrathionate also 
tends to form this stable mixture, and the necessary sulphur is 
obtained by the decomposition of a part of the tetrathionate to tri- 
thionate: §,0,’=8,0,’+8. Tri- and penta-thionate do not 
react to form tetrathionate, 8,0,’’+S,0,""=2S,0,”, even in acid 
solution, but trithionate, or its decomposition products, accelerates 
the decomposition of pentathionate to tetrathionate and rr 
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Polythionates. II. Influence of Thiosulphate and Sulphite 
on the Stability of Polythionates. A. KURTENACKER and M. 
KavuFMAnn (Z. anorg. Chem., 1925, 148, 225—234; cf. preceding 
abstract)—The decomposition of aqueous solutions of the alkali 
trithionates is only slightly influenced by the presence of sulphites 
or thiosulphates. Addition of thiosulphate to tetra- or penta- 
thionate solutions results in an increased rate of decomposition, 
the effect being catalytic in that the thiosulphate concentration 
remains unaltered. The experimental data in the case of tetra- 
thionate solutions are in excellent agreement with the followi 
reaction schemes: (i) 8,0,’° — S80,”+S; (ii) §,0,”+S — 8,0,”; 
(iti) the reaction products being 
mainly tri- and penta-thionate. The catalytic action of thio- 
sulphate in the decomposition of pentathionate solutions is likewise 
due to its tendency to lose sulphur according to scheme (i) above. 
The accelerating action of sulphites is due to the formation of 
thiosulphate according to the equations: §,0,’+S0,” — 8,0,”+ 

Polythionates. III. Action of Hydrogen Sulphide on 
Polythionates. A. KuRTENACKER and M. KavuFMANN (Z. anorg. 
Chem, 1925, 148, 256—264; cf. preceding abstract).—The course 
of the extremely slow reaction between hydrogen sulphide and 
trithionate is represented satisfactorily by the equations S,0,”+ 
The rate of 
reaction is retarded in presence of acid. The rate of the more 
rapid reaction between hydrogen sulphide and tetrathionate also 
decreases with increasing acidity. In neutral solution, the course 
of the reaction is represented by the equations: S,0,”+H,S= 
28,0,".+8+2H"; 8,0,”+2H,S+2H°=3H,0+48; 5S,0,”+6H'= 
28,0,+3H,0. The presence of small quantities of trithionate is 
ascribed to the action between thiosulphate and undecomposed 
tetrathionate (loc. cit.). In acid solution, only the first and third 
of the above reactions occur, sulphur and pentathionate being the 
principal reaction products. J.8.C. 


Polythionates. IV. Action of Alkali on Polythionates. 
A. Kurrenacker and M. Kaurmann (Z. anorg. Chem., 1925, 
148, 369—381)—Potassium trithionate is decomposed fairly 
rapidly by concentrated alkali solutions: 28,0,”+60H’=S,0,"+ 
4S0,”+3H,0 (Fordos and Gélis, J. pr. Chem., 1850, 50, 86). The 
decomposition is slower in the case of dilute alkali and probably 
follows the equation 8,0,’’+20H’=8,0,”+S0,"+H,0 (cf. Foerster 
and Hornig, A., 1923, ii, 23). Tetrathionates are decomposed by 
dilute alkali at the ordinary temperature according to the equation : 
(a) 48,0,’ (Thatcher, A., 1904, 
ii, 395). Pentathionate solutions are decomposed slowly by cold 
dilute alkalis. The primary reaction is: 8,0,’==S+8,0,"; the 
tetrathionate then probably decomposes thus: (6) 28,04"+ 
(c) 28,0," +280,” =28,0,"+ 
28,05, i.e., according to (a) above. The sulphur, which redis- 
solves, may react with some of the sulphite produced in (b): S+ 
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S0,’"=8,0,”, or, more probably, with excess of alkali: 48+ 
60H’=28”+S8,0,”+3H,0, the sulphide then reacting with the 
trithionate formed in (6): S,0,’"+S’’=28,0,”. The net reaction 

, producing thiosulphate, besides (b), is: 28,0,’+6OH’=5S,0,"+ 
3H,O. Boiling, concentrated alkali decomposes pentathionates 
with formation of sulphide, since the former also decomposes the 
trithionate. The analytical methods of Riesenfeld and Feld (A., 
1922, ii, 45) are modified; they give approximately correct results, 
although the indefinite end-points and the formation of sulphide 
in the case of pentathionates are drawbacks. - & 


Selenium as Chloride Carrier. O. and C. A. SmBERRAD (J. 
Chem. Soc., 1925, 127, 2449—2450).—In addition to acting catalytic- 
ally as a chlorine carrier in the chlorination of toluene by sulphuryl 
chloride (cf. this vol., i, 1137), selenium also acts similarly in the 
direct chlorination of toluene by chlorine both in the presence and 
absence of light. Just as with sulphuryl chloride, it accelerates 
substitution in the nucleus and decreases it in the ee ig 


Reduction of Tungstates. V. I. Sprrzin (Z. anorg. Chem., 
1925, 148, 69—83).—Tungstates may be reduced to constant 
weight by hydrogen at 650—700°, and it is shown quantitatively 
that the products from the ditungstate, Na,W,O,, paratung- 
state, Na,9W,,0,,, tetratungstate, Na,W,0,,, and pentatungstate, 
Na,W,;0,,, are, In every case, mixtures of sodium tungstate, 
Na,WO,, and tungsten. Above 700° a further loss in weight takes 
place, and at 900° each of the above acid tungstates and also sodium 
tungstate are reduced to tungsten. The various tungsten bronzes 
are also reduced to sodium tungstate and tungsten at 650—700°. 
The blue bronze, Na,W,0,;, is reduced successively to the violet, 
Na,W,0,5, the red, Na, W,0,, and the yellow bronzes, Na,W,0,; 
this reduction takes place comparatively slowly at 550° and rapidly 
at 650°, but at no temperature does reduction cease at any inter- 
mediate stage. The formation of bronzes by the reduction of acid 
tungstates is believed to take place according to equations of the 
type: Na,W,0,, + H, = Na,W,0,.+ H,O; Na,W,0,.+ 3H, = 
Na,W,0,+-W+3H,0. "In this case, the molecule of bronze could 
never contain more atoms of tungsten than that of the tungstate 
from which it was prepared. This, however, is sometimes the case, 
but this is ascribed to impurities in the tungstate; thus sodium 
tetratungstate yields a blue bronze, but the metatungstate, 
Na,W,0,3,10H,O, which can be purified by crystallisation from 
water, yields the violet bronze. A. G. 


Systematic Doctrine of Affinity. XXXII. Higher 
Ammoniates of Halides of the Iron Group. W. Bmrz 
[with E. Ranurs] (Z. anorg. Chem., 1925, 148, 145—151).—The 
existence of the following compounds has been demonstrated : 
MnCl,,12NH,; MnCl,,10NH,; FeCl,,10NH,;; CoCl,,10NH,; 
MnBr,,10NH,. From tensimetric and thermal data the values of 
the heat of dissociation, the total heat of formation, and the temper- 
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ature at which pyxz,—100 mm. have been calculated and are tabul- 
ated. These numbers are considered in relation to the correspondi 
data for the corresponding hexammine derivatives (A., 1915, ii, 465; 
1920, ii, 318). The properties of cobaltous decamminechloride differ , 
from those described by Clark, Quick, and Harkins eee ii, 
116). .8.C. 


Action of Sodium Chloride on Ferrous Metals. R. Grrarp 
(Compt. rend., 1925, 181, 552—555).—Plates of cast iron or steel 
were immersed in air-free or aérated solutions of sodium chloride. 
Steel suffered corrosion in both cases, whilst cast iron was affected 
only in air-free solutions, and in aérated solutions was partially 
protected by a coating of adhering ferric substances. ([Cf. B., 1925, 
961.] R. A. M. 


Various States of Beryllium Oxide. H. Copavux and C. 
MATIGNON (Compt. rend., 1925, 181, 550—552).—The loss of weight 
of basic beryllium carbonate has been determined at different 
temperatures. The decomposition is practically complete at 500— 
550°, but further small decreases in weight occur at higher temper- 
atures. The oxide prepared by calcination has d77> 2-876, d8%5 
2-926, and d© 3-010. The oxide obtained at 800° is much more 
readily soluble in hydrofluoric acid than is the product obtained at 
1100°. The heat of solution of the former product in hydrofluoric 
acid is 22-06 cal. (mean) and for the more strongly heated oxide it is 
22-28 cal. Although the small difference is in the sense opposite 
to that expected on theoretical grounds, it is considered that it may 
be real. Basic beryllium carbonate requires heating to about 1000° 
before a definite state is attained. R. A. M. 


Reaction between Ferric Sulphate and Alkali. A. Krause 
(Z. anorg. Chem., 1925, 148, 265—278).—Experiments in which 
varying amounts of alkali (sodium hydroxide, potassium hydroxide, 
ammonia, sodium carbonate, potassium carbonate, sodium hydrogen 
carbonate, and aniline) were added to a fixed volume of ferric sulphate 
solution, show that the value of the ratio [Fe,0,]/[SO,] of the pre- 
cipitate obtained is related to the pg value of the resulting solution 
by an equation of an exponential type, a sulphate-free precipitate 
being obtained only when this pa value exceeds 7-7. On adding 
the theoretical quantities of sodium hydroxide, ammonia, and 
sodium carbonate, the values of the [Fe,0,]/[SO,] ratio are 24-0, 
11-1, and 8-8, respectively. The anomalous behaviour of ammonia, 
which in the more acid solutions functions as a strong base, is 
discussed. J.S8.C. 


Potentiometric Indication in the Action of Halogens on 
Ferrocyanides. C. pet Fresno (Anal. Fis. Quim., 1925, 23, 
427—437).—The oxidation of ferrocyanides to ferricyanides in 
solution by chlorine and by bromine can be followed potentio- 
metrically. Owing to the instability of aqueous solutions of chlorine 
and bromine, the method is not of practical importance. In the 
case of iodine, oxidation is complete only in the presence of an 
excess of the halogen. G. W. R. 
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Oxidation of Complex Sulphites of Tervalent Cobalt. 
G. SCAGLIARINI and G. Tarrarini (Atti R. Accad. Lincei, 1925, 
[vi], 2, 191—194).—By oxidising, by means of a current of air, a 
solution containing the complex salt, [Co(NH3),][Co(SO3)3(H,O)s], 
the sulphite radicals may be oxidised to sulphate groups. It is 
suggested that the oxidation is progressive, giving the anions, 
and 

The first and last stages of this process have been realised by the 
reparation of hexamminecobaltictriaquodisulphitosulphatocobaltiate, 
and of trvaquotriamminecobaltic- 
triaquotrisulphatocobaltiate, [Co( ‘NH,) The 
former is obtained as golden-yellow crystals by the atmospheric 
oxidation of a solution of ammonium carbonate in a solution of 
cobalt sulphite saturated with sulphur dioxide. From concentrated 
solutions, the second salt is deposited. F. G. T. 


Compound of Rhodium with Carbon Monoxide. W. 
Mancnort and J. Kénie (Ber., 1925, 58, [B], 2173—2174).—Hydr- 
ated rhodium chloride is converted by carbon monoxide preferably 
at 140° into the compound, Rh,OCI,,3CO, m. p. 125-5°, decomp. 300°. 
Anhydrous rhodium chloride does not appear to react with carbon 
monoxide. H. W. 


Synthesis of Cristobalite in the Wet Way. R. Weim (Compt. 
rend., 1925, 181, 423—424).—Precipitated silica was heated for 200 
hrs. at 650—750° in a steel tube with water containing a little sodium 
silicate. A mixture of quartz and cristobalite in varying propor- 
tions was obtained, lower concentration giving a greater proportion 
of the latter. Below 650°, no cristobalite wasformed. The crystals 
were about 0-05—0-1 mm. in length; the transition point was 
about 250°. E. B. L. 


Preparation of Pure Metallic Titanium, Zirconium, 
Hafnium, and Thorium. A. E. vAN ARKEL and J. H. Borr 
(Z. anorg. Chem., 1925, 148, 345—350).—By passing the metal 
chloride vapour mixed with nitrogen, or carbon monoxide, etc., 
over a heated tungsten filament all the possible nitrides, carbides, 
sulphides, selenides, and phosphides of the above metals were 
prepared. The pure metals are formed as thick layers on the fila- 
ment when the vapours of the iodides of these metals are used 
unmixed with other gases. Zirconium thus prepared is soft and 
ductile, but has the same space-lattice as ordinary zirconium: 
hafnium is denser, melts at a higher temperature, and has a higher 
electron. emission than zirconium. Thorium and titanium are 
ductile. The pure metals obtained by Weisz’s method (D.R.-P. 
314791) may contain nitride, carbide, and oxide. The “ metals” 
obtained by Fischvoigt and Koref (Z. tech. Phys., 1925, 6, 296) 
probably consist of nitrides, carbides, or suboxides, owing to the use 
of impure hydrogen. 8. K. T. 


Direct Reading Spectrophotometer. C. W. KEvuFFEL (J. Opt. 
Soc. Amer., 1925, 11, 403—410).—A direct-reading spectrophoto- 
VOL. CXXVIII. iis 43 


ul- 
ing 
65; | 
fer | 
ii, 
RD 
eel 
de. 
ted 
lly 
25, 
C. 
ht 
nt 
er- 
875 
re 
at 
ric 
‘is 
ite 
0) 
SE 
ch 
le, 
en 
te 
'e- 
on 
te 
ng 
id 
0, 
a, 
is 


ii. 1194 ABSTRACTS OF CHEMICAL PAPERS. 


meter combining a constant deviation spectrometer with its wave- 
length scale, and a direct-reading rotating disc photometer with its 
photometric scale, are described. The method of adjustment is 
described, and the probable precision of measurement discussed. 
A. E.M. 


Constricted Mercury Arc as a Source of Light for Photo- 
chemical Work. G. S. Forsss and G. R. Harrison (J. Amer, 
Chem. Soc., 1925, 47, 2449—2454).—The intensity, steadiness, 
economy, convenience, efficiency, and life of the water-cooled, 
constricted-column, mercury-vapour lamp run at atmospheric 
pressure are discussed in comparison and contrast with the standard 
vertical sealed electrode commercial lamp. The only disadvantage 
of the constricted lamp is its more rapid deterioration, but this is 
not serious, as the design of the lamp is such that it can be emptied, 
cleaned, and refitted in a very short time. am 2 


Methods of Studying the Chemical Effects of Electric 
Sparks on Gases at Low Pressures. P. Jo.iBots (Compt. rend., 
1925, 181, 608—610).—A simple apparatus is described with which 
measurements may be made of the pressure changes caused by the 
passage of sparks, of known energy content, through gases main- 
tained at low temperatures. F. G. T. 


Non-polarisable Electrodes for Physiological Purposes. 
H. C. Stevens and E. Karrer (J. Opt. Soc. Amer., 1925, 11, 423— 
426).—A zinc-zine sulphate electrode specially adapted for use in 
nerve-stimulating experiments is described. The cell possesses the 
advantages of being non-polarisable, preventing undue diffusion 
of the stimulating current, stimulating symmetrically around a 
nerve, and being capable of application to a nerve without the 
necessity of severing the end. A simple modification for stimulating 
small muscle areas is described. A. E. M. 


Automatic Recorder for Measuring Size-frequency Dis- 
tribution of Grains. R. H. Lampert and E. P. WicHTMAN 
(J. Opt. Soc. Amer., 1925, 11, 393—402).—A simple automatic 
photographic method for determining the weight or size distribu- 
tion of particles in a sedimenting liquid has been developed. The 
principle consists in the photographing of the liquid in the capillary 
of the sedimentation tube. The error in the Ostwald—Hahn-Kelley 
sedimentation process has been shown to be the lag in the flow of 
liquid in the capillary due to its viscosity and a method for its 
correction has been developed. By the method of calibration other 
sources of error are eliminated. A. E. M. 


Gas Circulating Apparatus. A. R. Pzarson and J. S. G. 
Tuomas (J. Chem. Soc., 1925, 127, 2450—2451).—Gas is circulated 
through a closed system by an oscillating column of mercury com- 
bined with an arrangement of glass valves acting as in a force pump. 
The principle of-the hot air engine is utilised to keep the mercury 
oscillating in a U-tube, the closed end of which is connected with a 
glass bulb heated by a burner. E. E. W. 


E 


* 


MINERALOGICAL CHEMISTRY. ii. 1195 


Fat-free Mercury Valve with Porous Glass Plates. A. 
Srock (Ber., 1925, 58, [B], 2058—2060).—A new type of valve is 
described in the two arms of which glass plates pervious to gases 
but impervious to mercury are sealed. The trouble arising from 
the sticking of the glass floats in the otherwise similarly-constructed 
gas valve (cf. Stock and Priess, A., 1915, ii, 339) is thus avoided. 

H. W. 


Purification of Phosphoric Oxide. H. Wuiraxker (J. Chem. 
Soc., 1925, 127, 2219—2221; cf. T., 1922, 121, 692).—An improved 
apparatus is described for purifying phosphoric oxide by distillation 
in a current of oxygen. The improvements facilitate the introduc- 
tion of phosphoric oxide into the retort tube, and the collection 
of the sublimate in a storage bottle, whereby transference from the 
receiver is avoided. E. E. W. 


Liquid Hydrogen Sulphide as a Source of Laboratory 
Supply of the Gas. C. J. Moore (Ind. Eng. Chem., 1925, 17, 
1223).—The use of liquid hydrogen sulphide in cylinders for labor- 
atory purposes is cheaper and more convenient than production of 
the gas in a generator. A gasometer is used in place of a reducing 
valve. No danger exists of the development of excessive pressure 
through dissociation. [Cf. B., 1925,917.] C. 1. 


Mineralogical Chemistry. 


Helium in Earth Gases of Petrol Sources. J. Ciay (Proc. 
K. Akad. Wetensch. Amsterdam, 1925, 28, 529—530).—The 
helium content of a number of samples of petroleum gas from 
different parts of India varies from 0-0006°, to 0-0033°%. The gases 
were first carefully freed from hydrogen by burning with a large 
excess of oxygen in a Drehschmidt ace J tube ; the oxygen was 
removed by pyrogallol, the carbon dioxide by potassium hydroxide, 
and the remaining gases by coconut charcoal at the temperature 
of liquid air. The final residue, measured in a MacLeod gauge and 
tested spectroscopically, was found to be helium. M.S. B. 


Siliceous Matter in Quaternary Clays. A. DEMOLON (Compt. 
rend., 1925, 181, 673—675).—Investigation of the loss of water on 
heating, base exchange, and adsorption of lime by quaternary clays, 
indicates that the aluminosilicates are the most important con- 
stituents of these clays and that they are to be classed as zeolithic 
silicates with a kaolinic nucleus as distinguished from true kaolinite. 
(Cf. ibid., 1925, 180, 1518.) 6. 

Composition of the Ash Evolved from the Volcano Acaten- 
ango in Guatemala on June 12th, 1925. A. GuTBier and H. 
BRINTZINGER [with W. BuBam] (Z. anorg. Chem., 1925, 148, 141— 
144)—-Analysis gave the following results: Si, 28-37; P, 0-04; 
Ti, 0-29; F, trace; Cu, trace; Al, 10-51; Fe, 4:22; Ca, 4-56; 
Sr, 0:06; Mg, 0-48; K, 0-69; Na, 3-84%. The composition is 
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deduced to be: SiO,, 60-45; P,O;, 0-09; TiO,, 0-48; F, trace; 
CuO, trace; Al,O,, 19-72; FeO+Fe,0,, 6-02; CaO, 6:38; 
0-07; MgO, 0-79; K,O, 0-83; Na,O, 5-17%. It is thus similar to 
the dust evolved from Santa Maria in Guatemala in 1902 (U.S. Bull., 
1903, 228, 273), and is notably poor in phosphates and potassium. 
A.G. 


Buttgenbachite, a New Mineral. A. ScnorP (Compt. rend., 
1925, 181, 421—423).—The mineral consists of sky-blue crystals 
found in the Belgian Congo. Its physical properties are described ; 
its chemical composition is: water 17-34, CuO 71-56, Cl 6-02, 
N,0,; 5-40%, corresponding with the formula 

18Cu0,3Cl1,N,0,,19H,0. E. B. L. 


Analytical Chemistry. 


Continuous Reading Hydrogen-ion Meter. K. G. Goopz 
(J. Amer. Chem. Soc., 1925, 47, 2483—2488; cf. A., 1922, ii, 307) — 
To avoid the use of a telescope and scale for titration work, a device 
is described which, by making use of the three-electrode vacuum tube 
as a voltmeter, and as a direct current amplifier, serves to indicate 
on the scale of milliammeter the potential between any two 
electrodes ordinarily used in electrochemical work. This device does 
not draw an appreciable current from the source to be measured and 
is continuous and automatic in its action. Ww. ee 


Highly Sensitive Congo Paper. F. W. Horst (Z. angew. 
Chem., 1925, 38, 947).—In preparing highly sensitive Congo paper 
the last traces of foreign dyes must be eliminated, the dye solution 
must contain no fixed alkali, and the dyeing of the paper must be 
clean and uniform. The commercial dye is dissolved in hot water, 
the solution filtered, and the dye reprecipitated by careful addition 
of pure sodium chloride. The purified dye is again dissolved in 
water and the dye acid precipitated by addition of dilute hydro- 
chloric acid. After decantation and filtration, the dye acid is dis- 
solved in hot water containing ammonia, and the paper drawn 
several times through the dilute solution (1—1-5 g. per litre) and 
finally washed off with cold distilled water. Congo paper so pre- 
pared gives a distinct blue colour with a 1/3000 NV —e -_ 


Evaluation of Chlorates. E. C. Waaner (Ind. Eng. Chem., 
1925, 17, 1183—1186; cf. A., 1924, ii, 563).—The methods com- 
pared were: Bunsen’s evolution method (improved by the use of 
a new receiver obviating the need of transferring the liquid before 
titration); Ditz’s iodometric method; Kolb and Davidson’s 
iodometric method ; the ferrous sulphate excess method ; reduction 
to chloride by ignition with ammonium chloride; reduction to 
chloride by evaporation with hydrochloric acid; reduction to 
chloride by sulphurous acid, and precipitation as silver chloride. 

All the methods investigated gave accurate results, with the 


— 
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exception of that of Kolb and Davidson, the results from which 
were consistently about 0-4% too high. L. L. B. 


Reduction of Chloric Acid and Chlorates by Ferrous 
Sulphate. C. O. Harvey (Analyst, 1925, 50, 538—543).— 
Reduction of chloric acid and chlorates in the presence of ferrous 
sulphate is most complete in acid solution in the presence of 
potassium iodide. By determining the liberated iodine volumetric- 
ally at 45°, a completeness of reaction of 99-2% of theory may be 
obtained, which is reduced to 97-2% in the absence of potassium 
iodide. Using a gravimetric determination at 100°, 96-8% is 
obtained in neutral solution, rising to 98-9°% in acid solution at the 
same temperature. [Cf. B., 1925, 988.] D. G. H. 


Determination of Hypoiodite and Iodate, Hypobromite and 
Bromate, and Bromate and Iodate in the Presence of Each 
Other. E. ScuutexK (Z. anal. Chem., 1925, 67, 142—147).—The 
solution containing hypoiodite and iodate is treated with phenol 
to destroy the hypoiodite and, after saturation with carbon dioxide, 
potassium iodide is added, followed by an excess of 10% sulphuric 
acid; the liberated iodine, which corresponds with the iodate 
present, is titrated with thiosulphate. In a second portion, the 
two acids are determined together iodometrically in the usual way. 
A similar procedure serves for the determination of hypobromite 
and bromate in the same solution. For the determination of brom, 
ate and iodate in mixtures, the sum of the two acids is ascertained 
by measuring the iodine liberated from potassium iodide by a portion 
of the mixture, reducing a second portion to bromide and iodide 
by boiling with sulphur dioxide and determining the iodide formed 
by the method previously described (this vol., ii, 712). A. R.P. 


Presence of Iodate in Surface Waters. C. F. HickETHIER and 
A. Jacosucct (Z. anal. Chem., 1925, 67, 129—134).—The surface 
waters of the northern part of the province of Santa Fé, Argentine 
Republic, contain traces of iodate (0:13—0-38 part per million), 
indicating that this region is the remains of an inland sea of the 
tertiary period. Iodates interfere in Trommsdorf’s test (zine 
iodide-starch paper) for nitrites, but not in those of Ilosva and 
Rodillon (neutral-red). A. R. P. 


Use of Hydrazine Sulphate in Iodometry. E. CaTTELAIn 
(J. Pharm. Chim., 1925, [viii], 2, 387—-391).—Hydrazine sulphate 
is a more satisfactory standard for iodometry than sodium thiosulph- 
ate, as it is anhydrous and readily purified and yields stable aqueous 
solutions. In the presence of sodium acetate iodine oxidises it 
quantitatively with evolution of nitrogen if a large excess is used. 
The excess is then titrated with thiosulphate. A. R. P. 


Electrometric Titration of Fluorides. W. D. TREADWELL 
and A. Kéut (Helv. Chim. Acta, 1925, 8, 500—507).—The method 
of Greeff (A., 1913, ii, 975), based on the production of the com- 
pound Na,FeF, using potassium thiocyanate as indicator, is not 
suitable for the determination of small quantities of fluorides. By 
using a potentiometric end-point in the titration, quantities of 
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fluorine as small as 5 mg. can be determined to 0-5 mg. The 
solution is neutralised, saturated with sodium chloride, diluted 
with an equal volume of ethyl alcohol, and titrated with 0-03 -ferric 
chloride solution containing 1° of ferrous chloride, using a platinised 
platinum electrode and silver chloride electrode for comparison, 
the solution being stirred throughout the titration by means of a 
rapid stream of carbon dioxide. The end-point is determined 
graphically from the observed readings of a millivoltmeter. Using 
a microburette small quantities may be determined to 0-1 mg. 
The use of chromous, vanadous, zirconium, or aluminium salts in 
place of iron for the titration does not give so enaaeeee a 
.M.B. 


Qualitative Test for Oxygen. H. Scumartruss and H. 
WERNER (J. pr. Chem., 1925, [ii], 141, 62—64; cf. this vol., ii, 
238).—Nitric oxide, prepared by dropping saturated aqueous sodium 
nitrite into a solution of ferrous sulphate in concentrated hydro- 
chloric acid, and purified by shaking with a solution of pyrogallol 
(2-5 g.) in aqueous potassium hydroxide (100 c.c.; d 1-05), is drawn 
into a wide-necked bottle containing water (1 c.c.) from which the 
air has previously been evacuated at 20—30°, and on the inside 
of the wall of which has been placed a drop of a solution of diphenyl- 
amine (1 g.) in sulphuric acid (75 ¢.c.) and water (25 c.c.), a small 
ay of filter-paper being held on the wall by the latter solution. 

he inlet tube of the bottle has connexions for barometer, filter- 
pump, nitric oxide, and the gas to be tested. The pressure of the 
nitric oxide in the bottle should not be more than 400 mm., and 
the filter-paper should not assume a blue colour in less than 2 mins. 
The gas under test is then admitted, the presence of oxygen being 
evidenced by the development of the usual blue coloration on the 
filter-paper. A dilute acetic acid solution of «-naphthylamine and 
sulphanilic acid may be substituted for the above diphenylamine 
solution. F.G. W. 


Determination of Molecular Oxygen in Aqueous Solution 
in the Presence of Nitrous Acid. G. ALSTERBERG (Biochem. Z., 
1925, 159, 36—47).—Nitrous acid, which causes considerable errors 
in the determination of dissolved oxygen by Winkler’s method, 
may be removed by sodium azide. When present in a concen- 
tration of <0-0001% (as when dealing with biological material) 
a sufficient quantity of azide is added to the sulphuric acid solution 
of the manganese hydroxide precipitate. If nitrous acid is present 
in greater concentration, the azide is added in a concentration of 
05% simultaneously with the alkaline potassium iodide solution 
at the commencement of the determination. E.C.S8. 


Ozone [Determination and Solubility]. H. von WarTeEv- 
BERG and G. von Popsgasxki (Z. anorg. Chem., 1925, 148, 391— 
396).—Dilute ozonised air may be analysed with an accuracy of 
5—10% by rapidly bubbling a large volume through a small 
quantity of potassium iodide solution, the liberated iodine being 
titrated with sodium arsenite solution. Colorimetric comparison 
of the iodide solution with standards is unsatisfactory. Ozone 
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dissolves in many organic liquids in accordance with Henry’s law 
to form fairly stable solutions. The solubility in such liquids is 
much higher than in water (cf. Fischer and Tropsch, A., 1917, ii, 
463). S. 


Separation of Selenium and Tellurium. V. LENHER and 
C. H. Kao (J. Amer. Chem. Soc., 1925, 47, 2454—2461).—Hydroxyl- 
amine hydrochloride can be employed for the separation of selenium 
and tellurium in hydrochloric, tartaric, or citric acid solution. The 
optimal concentration of hydrochloric acid is 17% (d 1-085). Hydr- 
oxylamine sulphate is less satisfactory. Hydrazine hydrochloride 
and the sulphate tend to cause precipitation of tellurium with the 
selenium; this can be avoided in the method of Pellini (A., 1903, 
ii, 752) by proper control of temperature. The procedure of the 
separation by the above methods is simple, but is complicated 
when oxalic acid is used. Lactic acid is unsuitable. Ww. a 


Sensitive Reaction for Nitrate. F. L. Haun and G. JAEGER 
(Ber., 1925, 58, [B], 2335—2340).—Nitrate is reduced in aqueous 
solution by metallic lead in the presence of lead salts to nitrite 
which can be detected by the diazo reagent («-naphthylamine and 
sulphanilic acid). The sensitiveness of the test is unfortunately 
diminished by the impossibility of effecting a quantitative reduction 
of nitrate to nitrite, partly because the latter is itself further reduced 
by the lead reagent but mainly because the nitrate is reduced to 
other products. The proportion of nitrate converted into nitrite 
diminishes with decreasing concentration of nitrate. The test is 
somewhat more sensitive than the diphenylamine reaction but is 
specific and more trustworthy. Large quantities of foreign sub- 
stances markedly diminish the yield of nitrite. Ammonium salts, 
free acids, and the salts of many heavy metals completely inhibit 
the test, which must then be performed on the “ sodium carbonate 
extract.” If nitrite is present it may be removed by carbamide 
and sulphuric acid or by evaporation with ammonium chloride; 
larger amounts are preferably removed by 2 : 4-diamino-6-hydroxy- 
pyrimidine. The determination of somewhat greater quantities 
of nitrate is complicated not only by the presence of foreign sub- 
stances but also by the individual behaviour of different specimens 
of the lead reagent. The method is therefore applicable only to 
cases such as the determination of nitrate in potable water. The 
final colorimetric comparison must be made with solutions obtained 
by simultaneous reduction of standard nitrate solutions and not 
with standard nitrite solutions. 

The “ lead reagent ” is prepared by heating lead formate, obtained 
by adding formic acid to a concentrated aqueous solution of lead 
acetate, until the surface assumes a uniformly grey colour. Direc- 
tions for the preparation and preservation of the “‘ diazo reagent ” 
in the solid state or in solution are given. H. W. 

Contradictions and Errors in Analytical Chemistry. VI. 
Ferrous Sulphate Test for Nitrate and Nitrite and the 
Diphenylamine Reaction. F. L. Haun and G. Jarcer (Ber., 
1925, 58, [B], 2340—2343; cf. this vol., ii, 69)—The sensitiveness 


e 
d 
ic 
d 
1, 
a 
d 
ig 
n 
1. 
i, 
n 
)- 
| 
n 
le 
ll 
1. 
e 
3. 
g 
e 
d 
e 
n 
i, 
n 
it 
of 
n 
of 
ll 
n 


ii. 1200 ABSTRACTS OF CHEMICAL PAPERS. 


of the “‘ ring test” for nitrate has frequently been underestimated 
(cf. Faurholt, A., 1923, ii, 179) but, in the absence of chlorides, 
0-1 mg. potassium nitrate in 1 c.c. of solution can be detected 
with certainty if a mixture of the solution and a little concentrated 
ferrous sulphate solution is floated on sulphuric acid. In the 
presence of small amounts of chloride the ring loses its typical 
appearance, whilst with larger quantities a coloured zone appears 
eyen in the absence of nitrate. The effect is due to ferric chloride 
and can be obviated by addition of phosphoric acid. Small amounts 
of nitrate can thus be detected in the presence of much chloride or 
considerable quantities of bromide. Nitrite if present to the 
extent of 10 mg. per litre gives a distinct brown coloration if the 
solution is treated with a drop of concentrated ferrous sulphate 
solution ; confusion with the colour of ferric salts is avoided by the 
use of phosphoric acid for acidification. A rapid qualitative method 
for the detection of nitrate sensitive to 0-1 ug./c.c., is afforded by 
moistening a granule of diphenylamine with a few drops of water 
and gradually adding a few c.c. of concentrated sulphuric acid. 
The solution under investigation is mixed with an equal volume 
of concentrated sulphuric acid (and a drop of hydrochloric acid 
if chlorides are absent) and poured on to the diphenylamine solution. 
A distinct blue zone is observed, since the concentration of sulphuric 
acid favourable to the development of the colour is automatically 
attained at some position between the layers. The diphenylamine 
test depends greatly on some ill-defined property of the concentrated 
sulphuric acid. H. W. 


Colour Reactions of Nitrous and Nitric Acids. L. EKKERT 
(Pharm. Zentr., 1925, 66, 733—734).—Addition of resorcinol and 
concentrated hydrochloric acid to a solution of a nitrite produces 
an immediate saffron-yellow coloration, becoming first brownish- 
red and then a dark mulberry-red. After keeping for 20 mins., 
the solution becomes dark green if poured into an excess of sodium 
hydroxide; on shaking this solution with acetone, the latter becomes 
violet-red with a fiery-red fluorescence. Ifa large excess of resorcinol 
is used in the test and the alkali is added after 10 mins., the solution 
becomes blue, then green; dilution with water produces a violet 
colour with red fluorescence. Under the same conditions, nitrates 
produce only a very pale yellow coloration; on heating, however, 
similar colour changes to those produced by nitrites ensue, but 
more slowly. A. R. P. 


Remarkable Behaviour of Alkali Sulphate in the Kjeldahlis- 
ation of the Nitroanilines. B.M.Marcoscues and E. ScHEINOST 
[with M. FriscueEr] (Ber., 1925, 58, [B], 2233—2237; cf. A., 1923, 
ii, 785).—When heated with sulphuric acid and potassium sulphate, 
m-nitroaniline alone of the three isomerides gives ammonia quanti- 
tatively. The effect of the addition of varying amounts of sodium, 
potassium, or lithium sulphate in the kjeldahlisation of o- and 
p-nitroaniline under otherwise standard conditions is described in 
detail. In general, the percentage of nitrogen converted into 
ammonia increases in an irregular manner as the quantity of alkali 


ANALYTICAL CHEMISTRY. ii. 1201 


sulphate increases, but lithium sulphate causes at first a diminution 
in the percentage converted. In no case is the theoretical value 
attained. Borax has approximately the same action as sodium 
sulphate. The behaviour of o-nitroacetanilide resembles that of 
o-nitroaniline, whereas p-nitroacetanilide and p-nitroaniline behave 
differently. Addition of mercuric oxide in the kjeldahlisation of 
p-nitroaniline in the presence of potassium sulphate causes low 
results, whereas accurate values are obtained by use of copper 
oxide (0-1—0-5 g.). Molybdic acid is more effective than vanadic, 
tungstic, or titanic acid in the kjeldahlisation of me <" 


Determination of Nitroamino and Nitroimino Groups. 
K. Lexumstept and O. ZumstTeEIn (Ber., 1925, 58, [B], 2024— 
2027).—Treatment of tetranitrodi-2 : 2’-iminazoly]l, 

NO,°C-N(NO,) N(NO,)-C-NO, 
with boiling ferrous chloride and hydrochloric acid or with mercury 
and concentrated sulphuric acid causes quantitative conversion 
of the two N-nitro groups into nitric oxide, whereas the C-nitro 
groups remain unaffected. Similarly, 2-nitroaminopyridine is 
quantitatively reduced by ferrous chloride to nitric oxide and 
2-aminopyridine; with sulphuric acid and mercury, low results for 
the N-nitro group are obtained owing to the very rapid isomerisation 
of the compound to the nuclear-substituted nitro-2-aminopyridine. 
Both methods give satisfactory results with trinitrodi-2 : 2’-imin- 
azolyl and 5-nitro-2-nitroaminopyridine. The ferrous chloride 
method appears to be more generally applicable than the Lunge 
process, whereas the isolation of the non-volatile products is 
generally less difficult from the sulphuric acid solution. H. W. 


Use of Liquid Amalgams in Volumetric Analysis. III. 
Determination of Phosphorus by Means of Lead Amalgam. 
K. Somrya (Z. anorg. Chem., 1925, 148, 58—64; cf. this vol., ii, 
904).—The molybdenum in ammonium phosphomolybdate is rapidly 
and quantitatively reduced to the tervalent state by lead amalgam 
in the closed reductor previously described; by subsequently 
titrating with permanganate, according to the usual procedure, 
phosphorus may be accurately determined. The accuracy of the 
method was proved with pure disodium hydrogen phosphate and 
with a standard sample of iron. A. G. 


Use of Phenolphthalein as an Indicator for the Deter- 
mination of Phosphoric Acid by Titration of Ammonium 
Phosphomolybdate. P. Nyssrens (Bull. Soc. chim. Belge, 1925, 
34, 232—236).—The errors in the titration of ammonium phospho- 
molybdate with potassium hydroxide, using phenolphthalein as an 
indicator, are due to the following causes: (1) 2 mols. of ammonium 
hydroxide react neutral to phenolphthalein when 0-972 mol. of 
sulphuric acid is added, the error, therefore, being —1-4% of the 
ammonia present; (2) diammonium hydrogen phosphate has an 
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acid reaction towards this indicator, corresponding with an error of 
—1-70% of the phosphoric acid present. Both errors are there- 
fore in the same sense, but since the 24 mols. of molybdic acid 
(MoO,) present may be titrated exactly in the presence of this 
indicator, the error is reduced to —0-13%, 1.e., within the errors 
of titration, and hence the volumetric results agree with those 
obtained gravimetrically by the conversion of the phosphomolybdate 
into pyrophosphate. J. W. Bz. 


Rapid Determination of Phosphates. R. F. Le Guyon and 
R. M. May (Bull. Soc. chim., 1925, [iv], 37, 1291—1293).—The 
phosphate is precipitated from solution, which may contain chlorides, 
by silver nitrate in presence of a slight excess of sodium acetate. 
The precipitate is then dissolved in concentrated nitric acid and 
the silver content of the solution determined by titration with 
ammonium thiocyanate. &. 


Ammonium Oxalate as a Reagent for Distinguishing 
Sodium from Potassium Salts. J. MEYERFELD (Z. anal. Chem., 
1925, 67, 150—151).—The solubility of potassium oxalate is about 
40 g. and of sodium oxalate 3-2 g. per 100 c.c. of cold water, and 
sodium oxalate is even less soluble in a saturated solution of am- 
monium oxalate. Addition of the latter to a saturated solution 
of a sodium salt gives an immediate crystalline precipitate, whereas 
potassium salts have no action. The test will distinguish more 
than 10% of sodium in a potassium salt preparation if the dry 
salt mixture is added to a saturated ammonium oxalate solution. 

A. R. P. 


Analysis of Lithium Minerals. A. Guntz and F. Benoit 
(Bull. Soc. chim., 1925, [iv], 37, 1294—1297).—The silica in lithium 
ores may be accurately determined by fusing with alkali, and 
boiling the water extract with ammonium carbonate solution. 
The precipitate is united with that obtained by boiling the filtrate 
with zine oxide until all ammonia is expelled. The precipitates 
are then dissolved in hydrochloric acid and treated as usual. 
Calcination with calcium oxide is essential for the accurate deter- 
mination of the water. Lithium is determined by treating the 
mineral with a mixture of sulphuric and hydrofluoric acids, calcining 
the residue at dull red heat, extracting with slightly ammoniacal 
dilute hydrogen peroxide solution, and boiling for 10 mins. After 
filtration, the solution is evaporated to dryness with a little am- 
monium oxalate, ignited, dissolved in water, and precipitated with 
an ammoniacal ammonium fluoride solution. Lithium fluoride 
separates and is weighed after ignition. When phosphates are 
present the first residue is dissolved in boiling, very dilute, hydro- 
chloric acid and excess of litharge is added. The filtrate, after 
removal of lead as sulphate, is treated as before. 8. K. T. 


Detection of Calcium in the Presence of Barium and 
Strontium. G. G. Lonernescu and G. CHaBorsxr (Bul. Soc. 
Romédna Stiinte, 1924, 27, 9—11).—The solution of the chlorides 


ANALYTICAL CHEMISTRY. ii. 1203 


of the metals is treated with ammonia and ammonium carbonate 
and a portion of the precipitate is boiled with a 25% solution of 
ammonium sulphate, which converts the calcium into a soluble 
double sulphate, leaving the barium and most of the strontium 
insoluble. The filtrate is tested for calcium with ammonium 
oxalate. All the strontium remains insoluble if no calcium is 
present, so that any oxalate precipitate is a sure indication of 
calcium. Barium and strontium may be detected in another 
portion of the carbonate precipitate by means of potassium di- 
chromate and calcium sulphate, respectively. A. R. P. 


Electrometric Studies of the Precipitation of Hydroxides. 
I. Precipitation of Magnesium, Manganous, Ferrous, 
Cobalt, Nickel, and Thorium Hydroxides by Use of the 
Hydrogen Electrode. H. T. S. Brirron (J. Chem. Soc., 1925, 
127, 2110—2120).—The reactions between sodium hydroxide and 
solutions of magnesium, bivalent manganese and iron, cobalt, 
nickel, and thorium salts have been studied electrometrically. In 
every case the precipitated hydroxide contained an appreciable 
proportion of the acid radical. The following pg values were 
required in order that precipitation might take place: magnesium, 
10-61; manganese, 8-85; cobalt, 6-92; nickel, 6-81; ferrous iron, 
5-77; thorium, 3-57. These values are peculiar to the various 
hydroxides and are independent of both the anion and the pre- 
cipitant. They are only slightly influenced in dilute solutions by 
changes in the concentration of the metallic salts, and are shown 
to depend on the solubility products of the various hydroxides. 
The non-precipitation of magnesium and manganous hydroxides 
by ammonium hydroxide in the presence of ammonium salts is 
discussed in the light of these results. E. E. W. 


Electrometric Studies of the Precipitation of Hydroxides. 
II. Precipitation of the Hydroxides of Zinc, Chromium, 
Beryllium, Aluminium, Bivalent Tin, and Zirconium by the 
Use of the Hydrogen Electrode, and their alleged Amphoteric 
Nature. H. T. S. Britton (J. Chem. Soc., 1925, 127, 2120— 
2141).—Salts of the above metals are precipitated at the following 
Pa Values: aluminium, 4-14; beryllium, 5-69; zinc, 5-20; chrom- 
ium, 5-34, and zirconium, 2-79 (opalescent at 1-86) when titrated 
with sodium hydroxide. The electrometric titration curves indicate 
that, in the case of stannous and zirconium salts, colloidally dis- 
persed basic salts are first formed and these are coagulated on the 
addition of further alkali. Zirconium chloride and sulphate solu- 
tions are shown to consist of highly dispersed basic particles and 
free acid, and no evidence could be found for the existence of the 
“zirconyl” radical. New light is thrown on the nature of the 
characteristic soluble basic salts of beryllium, chromium, and zir- 
conium. Among the bases studied, aluminium hydroxide is the 
only one which is definitely amphoteric. It shows a well-marked 
inflection of the titration curve corresponding with the formation 
of the compound NaAlO,. The hydrogen-ion concentration at 


of 
e- 
id 
‘is 
rs 
se 
te 
id 
1e 
d 
h 
~ 
d 
hie 
n 
8 
y 
T 
n 
1 
e 
4 
4 
] 


ii. 1204 ABSTRACTS OF CHEMICAL PAPERS. 


which zinc hydroxide (actually basic sulphate) is precipitated is 
not in accord with existing solubility product data. Werner’s 
view of the difference between green and violet chromic salts is 
rejected, the explanation preferred involving hydrolysis and a 
change in the chromium hydroxide probably akin to that produced 
by ageing. E. E. W. 


2 
I 
Electrometric Studies of the Precipitation of Hydroxides. a 
III. Precipitation in the Cerite Group of Rare Earths and of I 

( 

f 

( 

] 


t 


oO 


Yttrium Hydroxide by Use of the Hydrogen Electrode. 
H. T.S. Brrrron (J. Chem. Soc., 1925, 127, 2142—2147).—Hydrogen 
electrode titrations of several of rare-earth salts with sodium 
hydroxide show that the hydroxides (really basic salts) are pre- 
cipitated when the solutions (0-0114M—0-0133M) attain the 
following px values: samarium, 6-83; yttrium, 6-78; neodymium, 
7:02 (chloride), 7:00 (nitrate); 7-05; tervalent 
cerium, 7-41; lanthanum, 8-35. The precipitation pg values thus 
lie below those of magnesium and manganous hydroxides and 
above those of zinc. The values for samarium, yttrium, neodymium, | 
and praseodymium lie so close together that the separation of : 
these hydroxides by fractional precipitation is not possible. The 
great difference between the hydrogen-ion concentration necessary 
for the precipitation of thorium hydroxide and those required in 
the case of the rare earths accounts for some of the processes which 
are used to effect their separation. Ammonium chloride, if present 
in sufficient quantity, prevents the precipitation of lanthanum 


and cerous hydroxides. E. E. W. 


Electrometric Studies of the Precipitation of the Hydr- 
oxides. IV. Precipitation of Mercuric, Cadmium, Lead, 
Silver, Cupric, Uranic, and Ferric Hydroxides by the Use of 
the Oxygen Electrode. H.T.S. Brirron (J. Chem. Soc., 1925, 
127, 2148—2159)—tThe interaction between sodium hydroxide 
and salt solutions of certain metals has been followed by means 
of the oxygen electrode, the hydrogen electrode being inapplicable. 
The results are expressed in terms of hydrogen-ion concentrations 
and are believed to be accurate to within 0-5 py unit except in the 
case of silver nitrate solution. The metals examined in this and 
previous papers are precipitated in the following order at approxi- 
mately the hydrogen-ion concentrations given: magnesium, 107; 
silver, bivalent manganese, lanthanum, and bivalent mercury, 10°; 
cerium, cobalt, nickel, cadmium, praseodymium, neodymium, and 
yttrium, 10°; samarium, ferrous iron (?), and lead (?%), 10-7; zinc, 
beryllium, copper, and chromium, 10°; aluminium, 10°; tervalent 
uranium and thorium, 10%; bivalent tin, zirconium, and ferric iron, 
10%. Basic precipitates, probably containing definite basic salts, 
were obtained from solutions of mercuric chloride, copper sulphate, 
cadmium sulphate, and lead nitrate. The precipitate obtained from 
uranium nitrate solution was the hydroxide containing a little 
nitrate and not sodium diuranate. The changes in colour observed 
on titrating both uranic and ferric salts are regarded as being due 


we 
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to the presence of colloidal basic particles which are coagulated 
on the addition of further alkali. EK. E. W. 


Determination of Small Amounts of Lead in Animal 
Tissues. R. Nakaseko and I. Nakano (Kyéto Med. J., 1925, 
22, (8)).—Organic matter is destroyed by heating with concentrated 
nitric acid and may afterwards be treated with concentrated sulphuric 
acid and mercuric oxide with additions of hydrogen peroxide, or 
by ignition at high temperature. The residue is dissolved in dilute 
acid, the lead precipitated as sulphide, re-dissolved, precipitated as 
chromate, and the chromate determined by liberation of iodine 
from iodides and titration with sodium thiosulphate. 0-005 Mg. 
of lead per 1 c.c. of solution may be detected by this method, 
phosphates in the sulphide, and chromic salts and excess of ammon- 
ium salts in the chromate interfering. Electrolytic determination 
of minute amounts of lead is conducted by electrolysis in a platinum 
vessel which itself acts as cathode. Dilute nitric acid acts as 
electrolyte and a current of 0-05 ampere at 0-5 volt is passed for 
5—10 hrs., the lead peroxide is dissolved from the platinum wire 
acting as anode, and the iodine liberated from potassium iodide is 
titrated by means of 0-001N-sodium thiosulphate. Phosphates, 
magnesium, and ammonium salts interfere with the determination. 

L. F. H. 


Determination of Metals Dissolved in Mercury. Rapid 
Method of Purifying Mercury. A. S. Russett and D. C. 
Evans (J. Chem. Soc., 1925, 127, 2221—2230; cf. this vol., ii, 
406).—Rapid methods of determining metals in mercury and of 
freeing mercury from dissolved metals have been worked out on 
the basis of the following facts. All metals more electropositive 
than mercury, except cobalt, pass rapidly into solution as sulphates 
without the accompaniment of mercury when amalgams of them 
are shaken with potassium permanganate or certain other oxidising 
agents in dilute sulphuric acid. The point at which the last trace 
of the metal in the mercury has gone into solution is shown by 
the breaking of the surface of the mercury into bubbles. The 
order in which the metals pass into solution is: zinc, manganese, 
cadmium, thallium, tin, lead, copper, chromium and iron, bismuth 
and cobalt. This order is definite and independent of the oxidising 
agent and acid employed, but is different from that of the electrode 
potentials in the free state. Permanganate is reduced by all the 
metals mentioned except zinc and iron to the extent of 100% of 
the theoretical quantity. 100% efficiency is obtained with all the 
metals except iron when ferric sulphate is the oxidising a. 


Volumetric Determination of Mercuric Iodide, Mercuric 
Chloride, and Some Other Mercury Compounds. S. ELLMAN 
(Amer. J. Pharm., 1925, 97, 672—674).—Gravimetrically, mercuric 
iodide may be determined by solution in potassium iodide solution, 
and precipitation as sulphide with hydrogen sulphide; volumetric- 
ally, by treating this precipitate with standard iodine solution to 
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convert it into iodide and sulphur, and subsequent titration of the 
excess of iodine with thiosulphate. These methods should be carried 
out in neutral or slightly acid solution, and the volumetric one may 
be applied to mercuric chloride and various solutions of mercury 
salts. ([Cf. B., 1925, 989.] 


Volumetric Determination of Iron by Jellinek and Wino- 
gradov’s Method. H. Asmus (‘esterr. Chem.-Ztg., 1925, 28, 
168—169; cf., A., 1923, ii, 871).—For the determination of small 
amounts of iron by titration with thiosulphate, the solution contain- 
ing the iron as ferric chloride is heated to boiling in a flask through 
which a current of carbon dioxide is passed and thiosulphate nearly 
equal to that required completely to reduce the ferric salt is added 
rapidly, followed by the remainder drop by drop until the blue 
colour of the methylene-blue—magenta indicator becomes red. A 
preliminary colorimetric test is made to determine the approximate 
amount of iron present. ([Cf. B., Dec. 24th.] 


Detection of Iron, Chromium, and Manganese without the 
Use of Nitric Acid. G. G. Loncinescu and E. Petrescu (Bul. 
Soc. Romana Stiinte, 1924, 27, 13—15).—The ammonia—ammonium 
sulphide precipitate of group III metals is dissolved in hot 4% 
hydrochloric acid and the insoluble sulphides are filtered off. The 
filtrate is tested for iron in the usual way and then treated with 
2 c.c. of saturated ferric chloride solution, followed by an excess of 
sodium hydroxide solution to dissolve zinc and aluminium, leaving 
agranular precipitate of ferrosoferric hydroxide containing manganese 
and chromium hydroxides. The precipitate is tested for chromium 
and manganese by the hypochlorite method of Chaborski (A., 6 ii, 
278). A. R. P. 


Separation of Iron from Mercury. G.Spacv (Z. anal. Chem., 
1925, 67, 147—150).—The dilute solution of the two metals is 
treated with an excess of ammonium thiocyanate, and pyridine is 
added slowly until the red colour changes to yellowish-brown. A 
further few drops of pyridine are added and the solution is heated 
to boiling, whereby the iron is quantitatively precipitated as ferric 
hydroxide. The mercury is recovered from the solution by precipit- 
ation with hydrogen sulphide. ([Cf. B., Dec. 24th.] A. R. P. 


Determination of Nickel as Dioxide. L. Mosrr and W. 
Maxymowicz (Z. anal. Chem., 1925, 67, 140—142).—Vaubel’s 
method of determining nickel as the dioxide (A., 1922, ii, 875) is 
shown to be worthless. Calcination of nickel nitrate at 280—330° 
for 30 mins. yields a black powder which contains only 2-3% of 
peroxide oxygen, whereas nickel dioxide should a. 


Determination of Molybdenum as Trioxide after Preci- 
pitation as Trisulphide. W. Hartmann (Z. anal. Chem., 19235, 
67, 152—155).—In order to obtain molybdenum trisulphide in a 
form which filters readily, the alkaline molybdate solution is treated 
with freshly prepared ammonium polysulphide solution and the 
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mixture acidified with dilute sulphuric acid. The precipitate is 
collected, washed, and roasted gently to obtain the trioxide, which 
may contain traces of ferric oxide, silica, zinc oxide, copper oxide, 
and vanadium pentoxide. After weighing, it is dissolved in am- 
monia; zinc and copper are removed from the solution by addition 
of colourless ammonium sulphide, and vanadium is determined by 
distillation of the filtrate, after expelling ammonia by boiling with 
sodium hydroxide, with nydrochloric acid and potassium bromide. 
The sum of the impurities is deducted from the weight of crude 
oxide. [Cf. B., Dec. 24th.] A. K. FP. 


Chemical Examination of Basic Eruptive Rocks. I. A. 
AtTHanasiu (Bul. Soc. Roména Stiinte, 1924, 27, 17—36).—Basic 
eruptive rocks usually contain up to 3% or sometimes more of 
titanium dioxide and this introduces complications in the usual 
analysis when the mass obtained by fusion of the rock sample with 
alkali carbonate is evaporated with hydrochloric acid. On this 
account, it is preferable to use sulphuric acid for the evaporation 
as the silica is thus dehydrated more efficiently, whilst the titanium 
remains in solution. A further advantage claimed for this method 
is that the barium and zirconium are eliminated with the silica as 
insoluble sulphates. Titanium is separated from the filtered solution 
by hydrolysis in the presence of sodium sulphite; in the presence of 
phosphoric acid, the precipitate is contaminated with this compound 
and the titanium must then be determined volumetrically or colori- 
metrically. The other constituents of the rock are determined by 
the usual methods in the filtrate from the titanium. A. R. P. 


Separation of Zirconium from Iron. P. WENGER and M. 
MULLER (Helv. Chim. Acta, 1925, 8, 512—513).—When a mixture 
of ferric and zirconium oxides is fused for 2 hrs. in an open crucible 
with sodium carbonate and subsequently extracted with water, 
ignited, and again extracted with concentrated hydrochloric acid 
at 100°, the separation of iron from zirconium is not quantitative 
as claimed by Wunder and Jeanneret (A., 1912, ii, 96), since some 
sodium zirconate is produced (cf. A., 1920, ii, 57), but with careful 
working the proportion of this does not exceed 0-5°%, so that the 
method is valuable in technical analysis or where the ratio of iron 
to zirconium is large. G. M. B. 


Separation and Determination of Bismuth. A. GrrarpD and 
E. FourNEAv (Compt. rend., 1925, 181, 610—611).—Bismuth iodide 
gives with tetra-acetylammonium hydroxide (and other bases) 
strongly coloured complexes which are readily soluble in organic 
solvents. this property may be used for the determination of small 
amounts of bismuth, e.g., in tissue. After destruction of organic 
matter by treatment with sulphuric and nitric acids, the residue 
is dissolved in a solution containing iodine, and this is shaken with a 
benzene solution of tetra-acetylammonium hydroxide, imparting to 
the benzene a deep red colour which is compared with standard 
colorations. In the presence of ferric salts the liberation of iodine 
is prevented by the addition of a reagent containing formic acid, 
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sodium formate, potassium iodide, and sodium sulphite. 0-0003 G. of 
bismuth may be characterised by this method. L. F. H. 


Reaction between Bismuth Sulphide and Hydrochloric 
Acid. RamacHAaNDRAN (Chem. News, 1925, 134, 294—295). — 
Freshly precipitated bismuth sulphide begins to evolve hydrogen 
sulphide in 1:1 hydrochloric acid at 30°, and in 1:16 acid at 85°; 
it dissolves readily in 1:5 acid at 100°. A. R. P. 


Proof of the Formation of Gold From Mercury. H. Stamm- 
REICH (Z. anorg. Chem., 1925, 148, 93—96).—The presence of gold 
in mercury is detected by distilling off the bulk of the mercury under 
reduced pressure and examining the last drop. When mercury 
containing metals of relatively low m. p., such as lead, bismuth, zinc, 
cadmium, and sodium, is distilled, a quantitative separation is 
obtained in one operation. The last drop remaining from the dis- 
tillation of gold-containing mercury is treated with nitric acid and 
the dissolution observed with a microscope. A spherical crystal 
aggregate remains, the weight of which can be calculated from its 
size, and by this method 1 x 10 mg. of gold in 1 kg. of mercury can 
be detected. When a base metal (e.g., copper or iron) has been used 
for one pole of the discharge, this, or its oxide, remains as a skeleton 
after the dissolution of the mercury; this slowly crumbles, leaving 
the gold as small flakes. This may be avoided by shaking the 
mercury with mercuric chloride or by dissolving it in aqua regia and 
reducing with hydrazine sulphate. When mercury is bombarded 
with electrons from a cathode it may contain tungsten; this is 
removed by shaking with sodium hydroxide solution in the —e 
of air. A. G. 


Spectrographic Detection of Traces of Gold. P. JoLiBois 
and R. Bossvet (Bull. Soc. chim., 1925, [iv], 37, 1297—1304).— 
The detection of traces of gold in minerals by an examination of the 
arc and spark spectra is described. The most suitable line in the 
latter case is that of wave-length 2428-1 A. About 104% of gold 
may be detected. Solutions are treated with mercury or bismuth 
salts, precipitated with hydrogen sulphide and the gold detected in 
the precipitate; or else they may be electrolysed with bismuth 
cathodes, the spark spectra of which reveal the presence of any gold. 
Minerals are reduced, pure silver being added to increase the size 
of the metallic button, of which the are spectrum is observed. A 
control must be performed on the litharge used in the reduction; 
a method is described for partly removing any gold it ae — 


Complex Base of Osmium. [Detection of Osmium.] 
L. TscuuGaEv [with E. Frirzmann].—(See i, 1395.) 


Fehling’s Reagent. G. Péicurizr (Ann. Chim. Analyt., 1925, 
7, 289—291).—The reagent, of which 10 c.c. are equivalent to 0-05 g. 
of dextrose, is made by mixing 45 c.c. of a solution of 150 g. of tar- 
taric acid in 450 c.c. of water and 25 c.c. of a solution containing 
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525 g. of pure crystals of copper sulphate in 250 c.c. of water to 
which a few drops of concentrated sulphuric acid have been added, 
with enough sodium hydroxide solution (French Codex strength) to 
make up to 150 c.c. The mixture is stable for several months if 
kept in a yellow flask with paraffined rubber stopper. OD. G. H. 


Detection of Pentoses in Plant Glucosides. P. THomas and 
R. Imas (Compt. rend. Soc. Biol., 92, 300; from Chem. Zentr., 1925, 
41, 77).—By means of the reaction previously described (cf. this 
vol., ii, 604) pentose has been found in the hydrolysed alcoholic 
extract of the seeds of Vicia angustifolia (in agreement with von 
Bertrand and Weisweiller, cf. A., 1911, i, 15), but not in the seeds of 
Vicia faba, V. sativa, and V. narbonensis. A glucoside containing 
pentose was also found in the dried wings of the fruit of V. angusti- 
folia. Primeverose gives the reaction. Investigations on con- 
volvulin, rhamnose, rhodeose, and digitalin show that methyl- and 
ethyl-pentoses do not give the reaction in the form characteristic for 
pentose, nor do various glucosides such as salicin, amygdalin, 7 

A. C. 


Determination of «-Cellulose. C. G. (Papierfabr., 
1925, 23, 697—705; cf. this vol., ii, 720).—The usual methods for 
the determination of «-cellulose give results which may vary by 
several °/, when carried out by different laboratories. This may be 
due to variations in the ordinary temperature, in the time of treat- 
ment with sodium hydroxide, and in the wetting of the fibre. The 
individual fibres of a sample differ in the ease with which they are 
wetted, and it is possible that the addition of a wetting agent, 
e.g., Turkey red oil, would be advantageous. Three new methods 
for the determination are described and have been tested in a number 
of laboratories, but none of them is completely satisfactory. 


Identification of Drugs Containing Tannins. A. H. WARE 
(Pharm. J., 1925, 115, 131—135).—Aromadendrin, when dissolved 
in 90% alcohol, zinc or magnesium and strong hydrochloric acid 
being added, gives a pink colour which intensifies to red, and then 
fades. If neutralised with alkali, the red solution becomes yellow. 
An extract, e.g., a kino or a cutch, is first rubbed into a paste with 
water, and the residue from an ethereal extract tested as above. 
If 5 c.c. of an aqueous extract are boiled with 10—12 drops of dilute 
acetic acid and 5 c.c. of 0-25% iron ammonium citrate, the liquid 
cooled and filtered, and 1 g. of ammonium chloride added, only 
pyrogallol-tannins are precipitated (from logwood, however, hema- 
toxylin is precipitated). If 5 c.c. of extract are boiled with 1-5 g. 
of sodium dihydrogen phosphate, filtered, and the filtrate boiled 
with ferric citrate solution, gallotannins give a violet solution or a 
precipitate, ellagitannins a greenish-black precipitate, and hamameli- 
tannins a brown solution or precipitate. If the extract is heated 
with a little sodium nitrite, ellagitannins give a green colour, other 
tannins a brown, or reddish-brown. 

Extensive tables for the identification of kinos are given. B. F. 
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Colour Reaction for Lactic Acid. F. Kutter (Pharm. Zentr., 
1925, 66, 753)—The reaction described by Ekkert (this vol., ii, 
1007) has been published by Brauer (A., 1920, ii, 517). 


[Determination of] Ethyl Phthalate. III. J. A. Hanpy 
and L. F. Hoyt (J. Amer. Pharm. Assoc., 1925, 14, 219—229).— 
The Eilles test, employing pyrogallol, is untrustworthy, and the use 
of other phenols instead of pyrogallol is of no advantage. The Utz 
test and the Handy and Hoyt test may give positive reactions with 
controls; in the Andrew test, maximum fluorescence may not be 
produced. Dilution of an ethyl-alcoholic solution with water or 
10% sulphuric acid before extraction with petroleum yields identical 
results, but in practice the former is preferable. 

CHEMICAL ABSTRACTS. 


Detection and Determination of Small Amounts of Acetone. 
C. Bitow (Science, 1925, 61, 344).—The formation of acetone- 
2 : 4-dinitrophenylhydrazone, which is insoluble in cold water, may 
be used for the determination of 0-03% of acetone in — ‘ 


Determination of Vanillin, Piperonal, and Coumarin. 
L. G. RapcuiFFe and E. H. SHarpwes (Perf. Ess. Oil Rec., 1924, 15, 
396—402, 437—439; 1925, 16, 20—23, 51—54, 87—92, 156—162, 
197—199, 271, 353—355, 387—390).—Many methods of deter- 
mining these substances, when alone or in the presence of one 
another, have been examined, and are critically reviewed. A 
bibliography of the literature is given. The following methods are 
recommended : piperonal may be determined by reaction with excess 
of phenylhydrazine, and titration of the latter with hydrochloric 
acid, using methyl-orange as external indicator, the results being 
100—101% of the theoretical. Piperonal—vanillin mixtures may be 
determined by conversion into a mixture of p-nitrophenylhydrazones, 
and extraction of the vanillin compound from ethereal solution by 
aqueous sodium hydroxide. Coumarin may be determined by 
boiling it with sodium sulphite to convert it into sodium dihydro- 
coumaric acid $-sulphonate and titrating the excess of sulphite with 
iodine. [Cf. B., Dec. 24th.] 


Determination of Hydroxymethylfurfuraldehyde, and 
Fiehe’s Reaction. E. Trose (Z. Ver. Deut. Zucker-Ind., 1925, 
[828], 635—752).—Crude hydroxymethylfurfuraldehyde, obtained 
as a syrup by heating sucrose in an autoclave with a dilute solution 
of oxalic acid (cf. Middendorp, ibid., 1924, [814]), is purified by dis- 
tillation, in small quantities, under greatly reduced pressure (b. p- 
141—142°/2 mm.). The substance crystallises in the receiver, 
which is cooled to about —8°, and the crystals, after removal of 
adherent oil by means of a centrifuge and by pressing on a porous 
plate and between filter-papers, melt at 32-3°. The compound 
suffers partial decomposition on distillation at 2 mm. and when kept. 
Attempts to synthesise it by the methods of Tiemann and Reimer 
and of Gattermann failed owing to its instability. Like furfur- 
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aldehyde, however, the hydroxymethy] derivative yields a variety 
of coloured condensation products with phenols, amines, etc. 
Hydroxymethylfurfuraldehyde may be determined colorimetrically 
by mixing its dilute aqueous solution with 10% hydrochloric acid and 
a few drops of dilute ethereal resorcinol and observing the time 
taken for the gradually deepening red coloration to attain the 
intensity of specified standard solutions containing magenta and 
methyl-orange. This method involves a correction for temperature. 
A gravimetric method, in which the hydroxymethylfurfuraldehyde 
solution is mixed with a large excess of a solution of phloroglucinol in 
hydrochloric acid and the resultant phloroglucide dried and weighed, 
gives varying results owing to the difference in the constitution of the 
oe hy ene according to the method of precipitation and drying. 
the titrimetric method, the aldehyde is oxidised with a measured 
excess of iodine in alkaline solution, and the unchanged iodine is 
determined, after acidification, by titration with thiosulphate 
(1 mg. of hydroxymethylfurfuraldehyde uses, on an average, 
0-1478 c.c. of 0-1N-iodine). Lzvulose is oxidised, under the con- 
ditions specified, beyond the formation of a monobasic acid. Fiehe’s 
colour reaction (with resorcinol) for synthetic invert-sugar and 
other methods of detecting the adulteration of honey and presence 
of artificial honey are critically reviewed. Inversion of sucrose 
in the cold or with invertase yields invert-sugar containing no 
more, and even less, hydroxymethylfurfuraldehyde than natural 
honey, whereas inversion with strong acids or by heating leads to 
values considerably higher than those for natural honey. [Cf. B., 
Dec. 24th.] W. FT. 


Determination of Amino-acids formed by Hydrolysis of 
Proteins. I. Determination in Groups. E. CHERBULIEZ and 
R. Waut (Helv. Chim. Acta, 1925, 8, 571—582).—A new method 
for the proximate analysis of an amino-acid mixture is described. 
After hydrolysis and determination of the free ammonia by dis- 
tillation with magnesia, the hexone bases and cystine are removed, 
as usual, with phosphotungstic acid. The remaining amino-acids 
are then separated as benzoylamino-acids by three successive 
benzoylations. The process is made more complete by evaporating 
the mother-liquors to recover a further small proportion of benzoy]l- 
amino-acids and by determining a trace that is volatilised in this 
evaporation. A residue in the benzoylation which is insoluble in 
alkalis is shown to contain mixed anhydrides of benzoic and benzoy]- 
amino-acids. These are split at once by the action of sodium 
ethoxide in alcoholic solution and the acids are added to the main 
fraction. The nitrogen is then determined by Kjeldahl’s method in 
each fraction. Results are quoted for an analysis of casein in which 
97-45% of the nitrogen present is allocated to ammonia and amino- 
acids, and of ovalbumin, for which the figure is 91-35°% as compared 
with 51° which had hitherto been accounted for. G. M. B. 


Tests for Cystine and Cysteine. M. X. Suiiivan (Abstr. 
Bact., 1925, 9, 37).—Of the amino-acids, sulphur and sulphydryl 
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compounds examined, cysteine is the only substance that gives a 
red colour with sodium §-naphthaquinone-4-sulphonate in the 
presence of alkali and a reducing agent, e.g., sodium sulphite. 
Cystine gives the reaction slowly owing to gradual reduction to 
cysteine. Reduction of cystine to cysteine may also be effected by 
sodium cyanide. A. A. E. 


Spectrophotometric Identification of Dyes. III. Basic 
Violets of the Triphenylmethane Group. W. C. Hotmes (/nd. 
Eng. Chem., 1925, 17, 918—919).—A spectrophotometric examin- 
ation of commercial samples of methyl-violet, crystal-violet, ethyl- 
violet, benzyl-violet, and gentian-yiolet has been made with a view 
to their differentiation. [Cf. B., 1922, 839.] A. D. 


Highly Sensitive Physical Method for Detecting Proteins 
in a Solution. P. L. pu Novy (Science, 1925, 61, 472).—A 
comparison of the surface tensions of a solution containing sodium 
oleate (1 in 6 x 10°) and egg-albumin (1 in 5 x 107) and one containing 
sodium oleate alone (1 in 6 x 105) shows that at these dilutions egg- 
albumin will prevent the lowering of the surface tension of water 
by sodium oleate. A. A. E. 


Jafie’s Reaction for Creatinine. III. 2:6-Dinitrophenol. 
I. GREENWALD (J. Amer. Chem. Soc., 1925, 47, 2620).—No red 
colour is obtained when 2 : 6-dinitrophenol reacts with creatinine 
and sodium hydroxide (cf. Greenwald and Gross, A., 


Spectrophotometric Determination of Fluorescent Sub- 
stances in Solution. R. Fasre (Bull. Soc. chim., 1925, [iv], 37, 
1304—1310).—The method previously described (cf. this vol., ii, 
260) is applied to the determination of quinine, quinidine, and 
fluorescein in solution (cf. this vol., i, 609). S. K. T. 

Analysis of Xanthate. W. Himscuxinp (Eng. Min. J. Press, 
1925, 119, 968—970).—Sulphide is detected with sodium nitro- 
prusside in a 1% cold aqueous solution, and thiocarbonate by a 
red or brown colour of the precipitate yielded by lead acetate in a 
2% solution. The available xanthate is determined in the nitrate 
obtained after the addition of barium chloride; in one aliquot part 
free alkali is determined, and in another the proportion of an added 
excess of acid which is not required for the liberation of unstable 
xanthic acid. CHEMICAL ABSTRACTS. 


Reactions of Glycyrrhizin. P. Brertoio (Giorn. Chim. Ind. 
Appl., 1925, '7, 404—405).—Mercury, silver, and cadmium salts of 


giycyrrhizinic acid were prepared; the last may be separated from | 


the accompanying glycyramin by washing with distilled water; 
decomposition by means of hydrogen sulphide and recrystallisation 
yields the pure acid. Pure glycyrrhizin gives an immediate violet 
coloration in presence of sulphuric acid and aromatic hydroxy- 


aldehydes owing to its glucosidic nature. With dextrose and , 
sulphuric acid, or with sulphuric acid alone, the coloration appears | 


more slowly, indicating the additional formation of phenolic 
substances through the action of the acid. G. L. R. 
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o-Aceto-p-thiocresol, and its derivatives 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOMMERMEYER), i, 13806. 
Aceto-o-toluidide, 3:5-dibromo- and 
nitroso- (v. AUWERs and LourR), i, 75. 
Aceto-p-toluidide, solubility of, in mixed 
solvents (PLEUGER), ii, 283. 
Acetoxime chlorostannate (SoNN and 
MEYER), i, 932. 
Acetoxime, diamino-, dihydrochloride 
(MANN and Pops), i, 373. 
pyrone (DEY and Kow), i, 149. 
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$-Acetyl-2:8-dimethylbenzopyrone 
(Wirrie), i, 279. 
propyl alcohol, and its semicarbazone 
(HALLER and LEGAGNEUR), i, 924. 
pylene, and its derivatives (HALLER 
and LEGAGNEUR), i, 925. 
3-Acetyl-1:6-dimethylpyridone (Mumm), 
i, 965. 
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atives (Mumm), i, 965. 
5-Acetyl-2:4-dimethylpyrrole-3-carb- 
oxylic acid, ethyl ester (KALLE & Co.), 


1, 297. 
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pyrry!) methene(FIscHER and 
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ethoxy-2:4-dimethylpyrryl)-methane 
(FIscHER and Hrysg), i, 77. 

oxy-3-carbethoxy-2-methylpyrro- 
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(FiscHER and Heryss), i, 77. 

a-Acetyl-8-diphenylacetylphenylhydr- 
azide (VAN ALPHEN), i, 81. 
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ZEPTER), ii, 282. 
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and SHANNON), i, 558. 

Acetylmalonic acid, ethyl ester, thio- 
amides, action of hydrazine and 


hydroxylamine on (WoRRALL), i, 308. 
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Acetylmethylearbinol, formation of, in 
sugar fermentation (KLUYVER and 
DONKER), i, 1215. 

in vinegar (VAN’T Hoorm), i, 772. 
1-Acetyl-2-methylindole, 3-cyano- 
(SEKA), i, 67. 

2-Acetyl-a-naphthol, magnesium salt 
(ZETZSCHE, SILBERMANN, and VIELI), 
i, 1411. 

N-Acetylphenarsazinic acid (BuRToN 
and Gr1Bson), i, 84. 

Acetylphenylarsenious oxides, and 
hydroxy- and nitrohydroxy-derivatives 
of (MARGULIEsS), i, 448. 

Acetylphenylarsinic acids, hydroxy-, 
and nitrohydroxy-, derivatives of 
(MARGULIES), i, 448. 

B-Acetyl-a-phenyl-a-2-diketohydrin- 
denylbutan-y-one (JONESCU), i, 1154. 

Acetylphenylmalonic acid, methy] ester, 
and its phenylhydrazone (VOORHEES 
and SKINNER), i, 837. 

B-o-Acetylphenylpropaldehyde disemi- 
carbazone (SCHROETER, ZADEK, and 
HoFFMANN), i, 678. 

8-o-Acetylphenylpropionic acid, and 
its derivatives (v. AUWERS), i, 
241. 

1-Acetyl-4-phenylthiosemicarbazide 
(Bose), i, 1465. 

Acetylcyclopropanecarboxylic acid, de- 
rivatives of (KisTER), i, 922. 

Acetylpyrocatechol, dinitro- (KEHR- 
MANN and PRUNIER), i, 304. 

2-Acetylpyrrole, 3:4-diiodo- (TERENTIEV 
and TscHELINCEV), i, 295. 

di- and tri-iodo- (PIERONI and NoceEn- 
TINI), i, 1097. 

Acetylsalicyloyl peroxide, preparation 
of (Vanrno and HERZER), i, 
139. 

Acetylsuccinic acid, ethyl ester, bromo- 
and chloro-derivatives (MACBETH and 
TRAILL), i, 782. 

Acetylsuccinyl peroxide, and its thermal 
decomposition (BRUNNER), i, 1236. 
Acetyltaurine, sodium salt (TzRAoKA), 

i, 1890. 

Acetyltropic acid, 8-piperidinoethyl 
ester hydrochloride (CHEMISCHE 
WERKE GRENZACH), i, 31. 

Acetylvaline, ethyl ester (KARRER, 
MiyAMICHI, StoRM, and WIDMER), 
i, 594, 

Acid, C,H,,0,, and its salts, from che- 

nopodium oil (Henry and PaGeEr), 
i, 1162. 

Cy9H,,0,, from Pimenta officinalis oil 
(Kemp), i, 565. 

CyoH,,03, and its salts and oxime, 
from oxidation of sodium abietate 
(FREJKA and BALA’), i, 1422, 


| 
| 
| | 
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Acid, C;,H,,0,, from action of ozone on 
methyl abietate (Ruzicka, MEYER, 
and PFEIFFER), i, 1420. 

Cy3H,,0,, from Pimenta officinalis oil 
(Kemp), i, 565. 

(two), from hydrogenation of 
diphenyl]-o-carboxylic acid (RANEDO 
and i, 666. 

20,4, and its ethyl ester, from 
ethyl dibromocinnamate and ethyl 
sodiomalonate (HAERDI and 
THORPE), i, 924. 

CygH9O,, from oxidation of rottlerin 
(Dutt), i, 1297. 

CygH 902, from fractionation of chaul- 
moogra oil (WRENSHALL and Dray), 
i, 1414. 

3,04, and its derivatives, from 
plant cuticle (Lzcc and WHEELER), 
1, 1026. 

C,H 20,N,, from strychnos alkaloids, 
and its derivatives (LEUcHS and 
i, 1314. 

CoH and its semicarbazone, by 
action of acetic anhydride on oxid- 
ation product of methyl abietate 
(Ruzicka, Meyer, and PFEIFFER), 
i, 1420. 

CeoHg90,, and its semicarbazone, from 
oxidation product of methyl 
abietate (Ruzicka, MEYER, and 
PFEIFFER), i, 1420. 

CyoH,,0;N38, from diphenylethyl- 
amine hydrochloride and diazotised 
sulphanilic acid (ExBs), i, 165. 

C.,H3,0,, and its bromo derivative 
trom alge (Tsvsimoro), i, 778. 

C.,4H,,0., from nervone and sulphuric 
acid i, 1347. 

C,,H,,0,, and its methyl ester, from 
oxidation of 4:7-diacetoxycholestan 
(Winpaus and HossFELD), i, 1066. 

Acids, thermochemistry and constitution 
of solutions of (KARVE), ii, 633. 

adsorption of, by filter paper (Mok- 
RUSCHIN), ii, 957 

displacement of, by diffusion (DE- 
MOUSSY), ii, 654. 

osmosis of, in gels (YUMIKURA), 
i, 735. 

dissociation of (v. HALBAN), ii, 511 ; 
(HANTzscH), ii, 512. 

liquid-crystalline properties of salts, 
esters, and (VORLANDER), i, 267. 

additive compounds of esters and 
and Boock ; KENDALL 
and Kine), ii, 972. 

electrometric titration of (AUERBACH 
and Smo.czyk), ii, 118. 

aliphatic, Rontgen ra 
(DE and 
640. 


spectra of 
RILLAT), ii, 
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Acids, aliphatic, action of bromine on 
(Watson), i, 1232. 
aud their derivatives, chromic acid 
oxidation of (Simon), i, 778. 
decomposition of, with metallic 
chlorides (MAILHE), i, 503. 
esterification of, in glycerol (KaiL- 
AN and RAUPENSTRAUCH), i, 
880. 
ammonium salts, oxidation of 
nes and RAPER), i, 
carboxylic (PHILIPPI, SEKA, 
Hacer, and Lanpav), i, 511. 
higher, surface tensions of (Frum- 
KIN), ii, 856. 
aromatic, metabolism of. See Meta- 
bolism. 
glycol esters of (CRETCHER and 
PITTENGER), i, 1415. 
monobasic, neutralisation of, by means 
of viscosity (Simon), ii, 512. 
dibasic, photolysis of (VoLMman), 
i, 1378 ; ii, 575. 
dissociation of (LARssoN), ii, 294. 
second dissociation constants of 
(PavL), ii, 116. 
influence of valency direction on 
dissociation constants of (SPieRs 
and THORPE), ii, 395. 
carboxylic, dissociation contents of 
(EBERT), i, 280. 
monocarboxylic, and their esters, 
— moments of (SMYTH), ii, 
46. 
dicarboxylic, nephropathic action of 
(RosE, WEBER, CORLEY, and JAcK- 
son ; RosE and DimMeEt7), i, 733. 
fatty, structure of (GrBBs), ii, 269; 
(FRIEDEL), ii, 272. 
from ceresin (MARCUSSON), i, 349. 
molecular orientation in films of 
(Trinuat), ii, 195. 
and their esters, spreading of, on 
the surface of water (CAry and 
RIvEAL), ii, 388. 
emulsions of, as insecticides (S1EG- 
LER and PoPENOE), i, 489. 
and dibasic, X-ray study of (Tri- 
LAT), ii, 489. 
monobasic, change in molecular 
volume of (GARNER and RYDER), 
li, 355. 
saturated, anhydrides of, and their 
stability (HotpE and GENTNER), 
i, 1035. 
solid, Réntgen ray diffraction of 
(Wycxorr, Hunt, and Merwin), 
ii, 1129. 
unsaturated, constitution of (ArM- 
and Hiupircu). i, 355, 
8. 
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Acids, fatty, unsaturated, oxidation of 
(BavER and KurscHER), i, 
630; (Grin and WirTrkKa), i, 
1377 ; (TRILUAT), ii, 1127. 
higher, structure of, and their salts 
(Kurmone), i, 505. 
sulphonation of (PoMERANZ), 


i, 1380. 
free, determination of, in presence of 
aluminium (SABALITSCHKA and 


REICHEL), ii, 602. 
higher saturated, determination of, 
in mixed acids (LAPWoRTH and 
Motrram), i, 1129, 
inactive, and inactive bases, mutual 
resolution of (INGERSOLL), i, 814. 
organic, structure of, and their be- 
haviour on sulphochromic oxid- 
ation (ARMSTRONG, ALLAN, and 
Moore), i, 505 ; (Stmon), i, 511. 
preparation of, by the Grignard re- 
action (IVANOV), i, 503. 
ultra-violet absorption spectra of 
(Vuiks and Grex), ii, 472. 
conductivity of, in methyl alcohol 
(GOLDSCHMIDT and AARFLOT), 
ii, 976. 
effect of electrolytes on solubilities 
of, in water (YAJNIK, JAIN, and 
Narn), ii, 1147. 
adsorption of, from solutions (RUFF 
and HOHLFELD), ii, 192; (Part- 
RICK and JoNEs), ii, 193. 
and their salts, comparative adsorp- 
tion of (FRoMAGEOT and WuRM- 
SER), ii, 384. 
velocity of esterification of, with 
ethyl alcohol (BHIDE and Svup- 
BOROUGH), i, 1127. 
action of magnesium phenyl bromide 
on (PETERS, GRIFFITH, BRIGGs, 
and Frencn), i, 543. 
displacement of, from their sodium 
salts (BUREAD), ii, 792. 
volatile, determination of (Bo- 
HANES), ii, €05. 
polycarboxylic, esters, compounds of 
stannic chloride with (HIEBER and 
BECKER), i, 1825. 
stereoisomeric, transformation of, and 
their esters (HtcKEL and Goru), 
i, 402. 
unsaturated, a8-By change in (Kon 
and LInsTEAD), i, 506. 


a-unsaturated, synthesis of, from 


malonic acid (Dutt), i, 882. 
weak, indicator for determination of 
(CHABOT), ii, 899. 
determination of, 
(Harris), ii, 155. 
Acid chlorides, catalytic decomposition 
of (MAILHR), i, 629. 


volumetrically 
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Acid chlorides, action of aluminium 
organic compounds with (LEONE), 
i, 937. 
decomposition of, with metallic nickel 
(MAILHE), i, 1282. 
aromatic, action of diazomethane on 
(Lewis, NIERENSTEIN, and Ricx), 
i, 935. 
Acidity, origin of (Lowry), ii, 15. 
Acidosis (Hastincs, SENDRoy, 
Rosson), i, 1490. 
production of (BLuMand DELAVILLE ; 
HALDANE), i, 723. 
Acipenser sturio (sturgeon), constituents 
of (FLOssNER and KuTscHER), i, 720. 
Acocantherine (Moin and Lewis), i, 
833. 


and 


Acocanthic acid, benzoyl derivative 
(Morr and Lewis), i, 833. 
Aconite alkaloids (ScnunzE and 


BERGER), i, 282; (Magsima and 
SUGINOME), i, 1447. 
Aconitine perchlorate and 
BERGER), i, 283. 
Aconitum anthora, alkaloids from (Goris 
and M&tIn), i, 761, 762. 
Aconitum napellus, alkaloids 
(ScnvutzE and BERGER), i, 
(Goris and ME&rTIN), i, 762. 
Acraldehyde (acrolein), formation of, 
from glycerol, by bacilli (Hum- 
PHREYsS), i, 340. 
activation of, by light, and its de- 
activation by quinol (Movreu and 
DvuFRAISSE), i, 862; (MovuREUv, 
DurFRAISSE, and BapocHE), i, 362, 
363. 
Acridine, constitution of (v. AUWERS 
and Kravt), i, 578. 
derivatives, preparation of (FARB- 
WERKE VORM. MEISTER, LUCIUS, 
& Brtnino), i, 429. 
Acridine, 3:9-diamino- (FARBWERKE 
vorM. MEISTER, Lucius, & BRUNING), 
i, 480. 
Acridone, derivatives of (LINNELL and 
PERKIN), i, 62. 
Acriflavine, effect of, on 
(RoBERTSON), i, 1012. 
Actinium, mobility of ions in active 
deposit of (ERrrtkson), ii, 79. 
Actinometers, electrochemical (ATHAN- 
ASIU), ii, 1067. 
with mercury electrodes, sensitiveness 
of (ATHANASID), ii, 415. 
Actinoscopic reactions (REYCHLER), 
ii, 1180. 
Activity coefficients (WILKE and 
NIGER), ii, 790. 
Acyl chlorides, aromatic, action of diazo- 
methane on (NIERENSTEIN, WANG, 
and Warr), i, 34, 


from 
282 ; 


infusoria 


zx 
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O-Acyl compounds, catalytic isomerisa- 
tion of, into C-alkyl compounds 
(SCHEIBLER), i, 918. 

Acylindazoles, labile and stable, con- 
stitution of (v. AUWERs), i, 1460. 

O- and N-Acylsalicoylimides, isomeric 
(AnscHUTz, ASCHENBERG, KUCKERTZ, 
Krone, RIEPENKROGER, and ZERBE), 
i, 666. 

Addition to cyclic double linkings 
(NAMETKIN), i, 250. 

Additive reactions and tautomerism 
(INGOLD), i, 357. 

Adenine in lucerne (VicKERY and 

LEAVENWORTH), i, 873. 
nucleotide from blood (Horrman), 
Shi. 

Adenylic acid, salts of (Izumi), i, 174. 

brucine and strychnine salts (PEISER), 
i, 1477. 

Adhatoda vasica, alkaloid from (SEN 
and Guos#), i, 958. 

Adipic acid, By-dihydroxy-, and its ethyl 
ester (PANKOKE), i, 358. 

Adipic acids, dibromo-, optically active, 
and their salts (HoLMBERG and 
MULLER), i, 1236. 

Adipocere (TscHIRcH and GFELLER), 
i, 1203 

Adipyl chloride, action of triethylamine 
on (WEDEKIND, MULLER, and WEIN- 
AND), i, 510. 

Adonis vernalis, extraction of (StTEPPUHN 
and PEwsNER), i, 762. 

Adrenaline (suprarenine ; epinephrine), 
secretion of, during starvation 
(Ocawa), i, 1218. 

effect of, on blood and tissues (DRESEL 
and WoLLHEIM), i, 616. 

effect of, on lactic acid in blood and 
tissues (Cort), i, 753. 

effect of, and its derivatives, on blood- 
sugar (DuBIN, CorBiTT, and FREED- 
MANN), i, 1502. 

effect of amino-acids on the action of 
(ABDERHALDEN and GELLHORN), 
i, 332. 

antagonism of insulin and (GortTs- 
CHALK; ZONDEK and UcKo), i, 
1518. 

analysis of (ECHAVE), ii, 248. 

detection and determination of, in 
suprarenal powders (BAILLyY), ii, 248. 

Adsorption (SCHELTE), ii, 286; (Pav- 
LOV), ii, 287, 507, 958 ; (LIEPATOVv), 
ii, 385, 957; (GHosH and Duar), 
ii, 386, 511. 

theory of (FRENKEL), ii, 194. 

chemical theory of (BHATNAGAR, PRA- 
SAD, and BAHL), ii, 1155. 

electrical theory of (ILJIN), ii, 958, 
1149. 
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Adsorption, hydrolytic, theory of (MuK- 

HERJEE), ii, 1149. 

Schulze’s law of (WEISER), ii, 855. 

at the critical temperature (PATRICK, 
PRESTON, and OwEns), ii, 508. 

S-shaped curves of (FLiérnov; Osr- 
WALD and ScHvuuze), ii, 657. 

and evolution of mixed gases from an 
adsorbant (LorENz and WIkEp- 
BRAUCK), ii, 382. 

and capillarity (PATRIcK and Eser- 
MAN), ii, 284. 

and partition, theory of (FRUMKIN), 
ii, 856. 

and surface energy at phase boundaries 
(Ins1n), ii, 856, 958. 

relation between osmotic pressure and 
(P6LANY1), ii, 290. 

and heterogeneous catalysis (ALEKSE- 
EVSK]I), ii, 858. 

and cataphoresis (FROMAGEOT7), ii, 128. 

of gases by graphite (Lowry and 
Moreay), ii, 1053. 

in gels (TomiTA), ii, 202. 

of ions (AUDUBERT and QUINTIN), 
ii, 384; (MUKHERJEE and Ray), 


ii, 385. 

at liquid-gas interface (IREDALE), 
ii, 508. 

at the surface between air and solu- 
tions of aliphatic compounds 


(FRUMKIN), ii, 109. 
of organic acids and their salts (FRro- 
MAGEOT and WuRMSER), ii, 384 ; 
(UNGERER), ii, 658. 
from solutions (BERL and WAcHEN- 
DORFF), ii, 507. 
of vapours by metallic oxides (PEARCE 
and ALVARADO), ii, 381. 
by aluminium oxide and hydroxide 
(Munro and Jounson), ii, 191; 
(MILLER), ii, 192. 
by charcoal (UrBAIN; KroeErz), ii, 
191; (RurF and Ho#LFE LD), ii, 
192; (BAKR and McBarn), ii, 
193 ; (RicHARDSON and RosBeEnrt- 
son ; KoLTHOFF), ii, 383. 
from viscous media (WEISSEN- 
BERGER and WALDMAN), ii, 655. 
by various powdered charcoals 
(K6nie), ii, 1054. 
by activated sugar charcoal (MILLER), 
ii, 656. 
by lipoid mixtures (ScHArFER), ii, . 
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by precipitates (WEISER), ii, 108. 

by silica gels (Ray), ii, 191 ; (PaTRicK 
and JoNEs), ii, 193 ; (PATRICK and 
OPppyYCKE), ii, 656. 

separation of organic compounds by 
of (Fopor and RosEnBERe), 
ii, 1060. 
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compounds (HALLER), ii, 
287. 


effect of, on infectious diseases 
(BERING), i, 858. 

Adsorption isotherms, derivation of 
(GORBATSCHEY), ii, 959. 

Acrobacter aerogenes. See Bacillus lactis 
aerogenes. 

Etioporphyrin, formation of, from 
mesoporphyrin (FiscHER and Mit- 
LER), i, 845. 

Etiourinoporphyrin 
HILGER), i, 307. 

Affinity and 

ii, 268; (DE DoNnDER), ii, 539; 
(Bittz and KEUNECKE), ii, 986; 
(Bittz, BroHan, and WEIN; 
and Wen), ii, 1182; 
and MESSERKNECHT), ii, 1183; 
(BiLtz and Mav), ii, 1184 ; (Brirz 
and RAH LFs), ii, 1191. 
relation between atomic grouping and 
(FEIGL), i, 170. 
chemical, and atomic 
(WItspon), ii, 481. 
electrical meaning of (Born), ii, 482. 
internal pressures produced by 
(RIcHARDs), ii, 362. 
compressibility and internal pressure 
(SAERENS), ii, 91. 
residual, and co-ordination (MoRGAN 
and YARSLEy), i, 378; (MoRGAN 
and SmirH), i, 1457; (Morcan, 
CARTER, and HArRIson), ii, 1042. 
specific, calculation of (p— DonpDER), 
ii, 790 

Affinity constants of amines (BouRGEAUD 
and DoNDELINGER), ii, 117. 

Afwillite (PARRY and Wricur), ii, 429. 

Agar-agar, physical chemistry of 

(HARVEY), ii, 965. 

absorptive power of (EFFRONT), ii, 
201. 

. swelling of gels of, in water (CLARKE), 

ii, 863. 

physical differences between 
and gels of (HATSCHEK 
Humpury), ii, 34. 

electro-dialysis of (HARVEY), ii, 293 ; 
(HoFFMAN and GorTNER), ii, 1158. 

hydration of, by ions (MacDoucaL 
and, CLARKE), ii, 1156. 

Ageratum conyzoides, constituents of oil 
from i, 945. 

Agglutinin, behaviour of, when adsorbed, 
to its antigen (EIsLER), i, 96. 

Agmatine, relationship of arginine to 

(MULLER), i, 1496. 
putrefaction of (REINWEIN 


(FiscHER and 


structure 


sols 
and 


and 


KOCHINK]), i, 747. 
Air. See Alveolar air and Atmospheric 
a'r, 
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Akermanite, constitution of (GossnER), 
ii, 821. 

d-Alanine, asymmetric cobalt salts of 
(Lirscui1z), i, 522. 

dil-Alanine, relation between taste and 
concentration of solutions of (HEIDU- 
SCHKA and Komm), i, 1389. 

d-Alanyl-d-alanine anhydride, action of 
alkalis on (LEVENE and PFALTZ), i, 
795. 

Alanylaspartic acid, and its methyl 
ester (HAVESTADT and FRICKE), i, 


162. 

Alanylglycine anhydride, diacetyl 
derivatives (ABDERHALDEN- and 
Komm), i, 175. 

Alanylhistidine (HAVEsSTADT and 


FRICKE), i, 162. 

Albite in Bengal limestone (SPENCER), 

ii, 1092. 

Albumin, solutions of (KoLTHoFF), ii, 
1055 ; (Kruyt), ii, 1056. 

action of acids on (TRENDTEL), i, 91. 

precipitation of (Tuomas and 
i, 603. 

egg- (ovalbumin), molecular dimensions 

and weight of (pu Novy), ii, 
939. 
surface tension of (JOHLIN), ii, 857. 
osmotic pressure of the chloride of 
(HAMMARSTEN), ii, 196. 
separation of proteoses of (RUDD), 
i, 320, 321. 
cataphoresis in sols of (ScoTT and 
SVEDBERG), ii, 204. 

serum, peptic hydrolysis of (Rona 
and KLEINMANN), i, 1507. 

Albumins, coagulation of (RAKUZIN and 

ROSENFELD), i, 708. 

Alcohol, C;H,OCI,, from dichloropropal- 
dehyde, acetylene and magnesium 
ethyl bromide (LESPIEAU), i, 226. 

Cy,HggO, and its derivatives, from 
American cotton wax (FARGHER 
and PRoBERT), i, 879. 

C3,H, 90, and its derivatives, from 
American cotton wax (FARGHER 
and PRoBERT), i, 879. 

Alcohols, synthesis of (TERENTIEV), i, 
110. 

infra-red absorption spectra of 

(LEcoMTE), ii, 351. 

electrolytic oxidation of (KorpzuM1), 

ii, 808. 

dehydration of, over alumina (ADKINS 

and PERKINS), i, 626. 

catalytic dehydration of mixtures of 

henols and (Briner, Piiss, and 

PAILLARD), i, 248. 

catalytic dehydrogenation of (PALMEN 

and CoNsrABLE; CONSTABLE), ii, 


| 
| 
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Alcohols, catalytic dehydrogenation of, 
apparatus for (WILLIMOTT‘), ii, 151. 
catalytic dehydrogenation and de- 
hydration of, with zine oxide 
catalyst and ADAMS), i, 
878. 
change of, into aldehydes (VERLEY), 
i, 783. 
reactivity of hydroxyl-hydrogen atoms 
in (NorrIs and AsHpowy), i, 626. 
interchange of groups between ketones 
and (VERLEY), i, 1034. 
from sugars, oxidation of (VorodérKk 
and Luxkgs), i, 773. 
acetylenic, preparation of (GuEsT), 
i, 627. 
aliphatic, velocity of reaction of 
substituted benzoic anhydrides with 
(RuLE and PATERSON), i, 29. 
aromatic, action of, on aromatic com- 
pounds in presence of aluminium 
chloride (Huston), i, 249. 
optically active 
Kenyon), i, 914. 
of the hydroaromatic and terpene 
series (KENYON and Priston), i, 
941. 
polyhydric, solution volumes and 
refraction constants of (RIIBER, 
SORENSEN, and THORKELSEN), i, 
773. 
primary, condensation of resorcinol 
and similar compounds with 
and SarKAR), i, 812. 
optically active, preparation of 
(BECHERER), i, 664. 
secondary and tertiary, local anesthesia 
with (QUIGLEY and HIRSCHFELDER), 
i, 195. 
tertiary, action of hydrobromic acid 
on (RAMART), i, 250. 
asymmetric, preparation of (THoms 
and AmBRUS), i, 789. 
Aldehydes, synthesis of (STEPHEN), i, 
1131 


and 


Friedel and Crafts synthesis with 
(SCHAARSCHMIDT, HERMANN, and 
Szemz6), i, 1278. 

influence of alkyoxy - on synthe- 
sis of (SONN and PATSCHKE), i, 
1279. 

absorption spectra of (LECOMTE ; 
Purvis), ii, 627. 

mixed dismutation of (NAKAI), i, 360. 

reduction of (MEERWEIN and Scu- 
MIDT), i, 1239. 

preparation of 


acetylenic hydro- 


carbons from (BOURGUEL), i, 364. 
change of, into alcohols (VERLEY), i, 
783, 
addition of chloroform to (Howanrp), 
i, 557. 
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Aldehydes, condensation of, with di- 
indone (RADULESCU and GEorR- 
GESCU), i, 1286. 

with diketohydrindene (RADULEscU 
and GEORGESCD), i, 1285. 
to esters, in presence of alkoxides 
(CHILD and ADKINS), i, 632. 
with ethyl a-acetylhexoate (Ryan 
and SHANNON), i, 538. 
with methyl ethyl ketone (Ryan 
and CAHILL), i, 558. 
with a-pheny]-8-methyl-A2-buten- 
y-one (RYAN and Lennon), i, 
1282. 
action of, on Grignard reagents 
(MARSHALL), i, 1428. 
action of p-aminophenylarsinic acid 
and pyruvic acid on (ADAMS and 
JOHNSON), i, 319. 
in blood (Fasre), i, 324. 
aliphatic, condensation of furfuralde- 
hyde with (Ivanov), i, 421. 
aromatic, catalytic reduction of 
(RosENMUND and JorDAN), i, 257. 
condensation of, with hydroxy- and 
methoxy-2-methylquinolines, and 
2-hydroxylepidine (TrOGER and 
DuNKER), i, 342. 
action of phenanthraquinone on, 
in of ammonia (SIRCAR 
and Ray), i, 980 
eri of sodium with (BLIcKE), 
i, 37. 
determination of, by the action of 
sulphites on (Romxo and D’ Amico), 
i, 1380. 
Aldehydesulphoxylates as protective 
colloids (Binz and BavscB), i, 991. 
8-Aldehydo-5-methylindole-2-carboxylic 
—_ and its ethyl ester (Oppo), i, 
298. 
n-Aldehydo-octoic acid, ethyl and 
methyl esters and dimethyl acetal of 
the latter (HELFERICH and ScHAFER), 


ee carbonate, and ethyl 
carbonate, and 4-nitro- (MASoN and 
JENKINSON), i, 931. 

Aldimines, synthesis of (GRIGNARD and 
Escovrrov), i, 931. 

Aldoximes, action of picryl chloride and 
of 2:4-dinitrochlorobenzene on (BRADY 
and KLEIN), i, 674. 

peroxides and Parisi), 
i, 1070. 

Alfalfa. See Lucerne. 

. calcium requirements of fungi 
and (LoEw), i, 1218. 

nitrogen in (FRED and PETERSON), i, 
1122. 

unsaturated acids in i, 
778. 
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Alge, marine, chlorophyll in (Lusi- 
MENKO), i, 216. 

Aliphatic compounds, adsorption at the 
surfuce between air and solutions of 
(FRUMKIN), ii, 109. 

solid crystalline, atomic heats of 
(SALANT), ii, 1042. 

photochlorination of, in carbon tetra- 
chloride (PLOTNIKOVY), ii, 220. 

higher, synthesis of (G. M. and R. 
RoBINson), i, 354. 

Aliphatic-aromatic compounds 
Braun and Rercn), i, 1405; (v. 
Braun and i, 1414. 

behaviour of, in the animal organism 

(THIERFELDER and KiLEN&), i, 192. 

Alizarin, nitro-, colloidal, action of 
electrolytes on (LIEPATOV), ii, 1059. 

Alkali alkyls (HEIN, PETZCHNER, 

WaGLER, and Seorrz), ii, 217. 
amides, displacement of metals in 
(BERGSTROM), ii, 885. 
ortho-arsenites (VANZETTI), ii, 421. 
borates (AUGER), ii, 697. 
bromates, chlorates, and nitrates, 
viscosities of (Stmon), ii, 512. 
polybromides and polychlorides 
TIG and SCHLIESSMANN), ii, 1181. 
carbonates, action of arsenious an- 
hydride on (VANZETTI), ii, 421. 
chlorides, circulation of, in diaphragm 
electrolysers (GIORDANI), ii, 550, 
551. 
cyanides, reduction of metallic oxides 
by (HaAckKsPILL and GranDADAM), 
ii, 419. 
halides, coloration of, by Roéuntgen 
rays (BAYLEY), ii, 21. 
reflection of Réntgen rays by crystals 
of (ARMSTRONG, DUANE, and 
HAvVIGHURST ; KULENKAMPFF), 
ii, 1033. 
thermal expansion of (HENGLEILN), 
ii, 375, 935, 951. 
heats of hydration and solution and 
lattice energies of (LANGE), ii, 
847. 
heats of solution of (Wistr and 
LANGE), ii, 38. 
heats of solution and dilution of 
(Wist and LANGE), ii, 791. 
solid solutions of ammonium halides 
and (HAvIGHURST, MACK, and 
BLAKE), ii, 502. 
crystal measurements of (Havic- 
HURST, Mack, and BLAKE), ii, 17. 
hydroxides, activity of hydroxy] ions 
in (FRICKE), ii, 539. 
hypochlorites (DretTzeL and ScHLEM- 
MER), ii, 892. 
metals, spectra of (DE WISNIEWSK]), 
ii, 77. 
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Alkali metals, band spectra of mixtures 

of (BARRATT), ii, 19. 

spark spectra of (MOHLEK), ii, 
615. 

ultra-violet spectra of (SHAVER), 
ii, 451. 

spectra of mixed vapours of magne- 
sium and (BARRATT?), ii, 927. 

and their alloys, photo-electric 
properties of (Ives; IvEs and 
JOHNSRUD), ii, 344. 

photo-electric thresholds and 
thermionic work functions of 
(RICHARDSON and Yovwne), ii, 
343. 

potentials of (NEUMANN and 
RIcHTER), ii, 797. 

thermionic effects caused by vapours 
of (LANGMUIR and KINGpoN), 


ii, 254. 
reactions between molten alloys of, 
and their molten chlorides 


(JELLINEK and WotFF), ii, 974 ; 
(JELLINER), ii, 1160. 

and their halides, value of 4/a for 
(van LaaR), ii, 1141. 

transition probabilities in atoms of 
(BARTELS), ii, 624. 

explosions with (STAUDINGER), ii, 
1181 


displacement of, by iron (Hack- 
SPILL and GRANDADAM), ii, 2338. 
ammoniation of ions of, in aqueous 
solutions (Losan), ii, 654. 
electrolytic separation of alkaline 
earths and (Saxon), ii, 984. 
double salts of rare earths with 
(ZAMBONINI and Carossi), ii, 
222; (ZAMBONINI and CaGLIoTI!), 
ii, 222, 315 ; (CaRoBBI), ii, 315. 
determination and separation cf 
(SmMiTH), ii, 486; (Smirn and 
Ross), ii, 437, 601. 
disulphides, action of, on organic 
halides (THomAs and Ruprne), i, 
1138. 
polysulphides (THomas and Jones), 


ii, 58. 
Alkali-cellulose (VIEWEG ; HEvsER), i, 


Alkaline earth amides, displacement of 
metals in (BERGsTROM), ii, 885. 
chlorides, activity coefficients and 
transference numbers of (Lucassk), 
ii, 399. 
metals, spectra of (LANDS), ii, 249 ; 
(GREEN and PETERSEN), ii, 451; 
(RussELL and SavuNDERs), ii, 
911. 
spark spectra of (DoreR Lo), ii, 724. 
potentials of (NEUMANN and Ricn- 
TER), ii, 797. 
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Alkaline earth metals, reactions between 
molten alloys of, and their molten 
chlorides (JELLINEK and WoLFrF), 
ii, 974; (JELLINER), ii, 1160. 

equilibrium between sodium and, 


and their fused chlorides 
(JELLINEK and OZERWINSKI), 
li, 123. 


electrolytic separation of alkalis 
and (Saxon), ii, 984. 
molybdates, isomorphism of, with rare 
earth molybdates (ZAMBONINI and 
LEv}), ii, 1133. 
phosphors, rare earths in(ToMASCHEK), 
ii, 354. 
salts, biochemistry of (HopzEL), i, 1496. 
Alkaloid, C,,H,,ON,, and its deriv- 
atives, from Chelidonium majus 
(GADAMER and WINTERFELD), i, 288. 
Alkaloids from aconite. See Aconite. 
of the aporphine series, conversion of, 
into those of the chelidonine series 
(OsapDA), i, 283. 
from the calabar bean. See Calabar 


an. 

from calumba root (FeIst and Dscuv), 
i, 830 ; (SpArH and DuscHinsky), 
i, 1318. 

from cinchona. See Cinchona. 

of the hellebore group (KELLER), i, 
830. 

from hygrine. See Hygrine. 

jaborandi (SpAru and Kunz), i, 575. 

from morphine. See Morphine. 

from opium. See Opium. 

in germinating seeds (SABALITSCHKA 
and JUNGERMANN), i, 1223. 

from strychnos. See Strychnos. 

of the tropan group, amine-oxides of 
and PoLoNovsk!), i, 

28. 

device for extraction of (PALKIN, 
Murray, and WATKINS), ii, 708. 

extraction of, from organs (FABRE), 
i, 719. 

hydroferri- and hydroferro-cyanides of 
(CuMMING and Brown), i, 572. 

determination of (NorTH and BEAL ; 
MULLER), ii, 607. 

determination of, volumetrically (Ras- 
MUSSEN and ScuHon), ii, 247. 


Alkatan, chemistry ot and 


Strow), i, 108. 

Alkoxides, potential of concentrated 
solutions of (KonrnfkovA and 
ii, 672. 

magnesium, preparation of, and their 
use in syntheses (TERENTIEV), i, 
110. 
1 ethers, hydroxy-, derivatives of 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), i, 374. 
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Alkyl hypochlorites (BAcKEBERG), i, 
775 


phosphites, neutral, preparation of 
(JaNczAK), i, 1051. 

sulphides, preparation of (Woop), i, 
1034 


Alkylbarbituric acids, owen of 
soluble compounds of (HoFFMANN, 
LA RocueE & Co.), i, 300. 

Alkylglutaric acids, dianilides of (v. 
AUWERS), i, 892. 

Alkylglyoxalines, amino- (GERNGROss), 
i, 440. 

1-Alkylcyclohexan-3-ones, preparation of 
(SEIFERT), i, 407. 

Alkylindoles, 3-amino-, synthesis of 
(MasimA and HosHIno), i, 1450. 

lImercuric hydroxides, reactions of 
(KorEN and ADAmMs), i, 236. 

Alkyloxy-acids, salts, electrolysis of 
(FAIRWEATHER), i, 631. 

Alkylresorcinols, preparation of (SHARP 
& DouMr), i, 809. 

Alkylsulphonic acids, preparation of 
barium and calcium salts of (CHEM- 
ISCHE FABRIK vORM. SANDOZ), i, 1377. 

Allantoin, determination of, in presence 
of uric acid, creatinine, and amino-acids 
(LANGFELDT and HotMsEN), ii, 1010. 

acid, B-chloro- and 8-iodo- 
ethyl esters (CHINOIN FABRIK 
CHEMISCH-PHARMAZEUTISCHER Pro- 
DUETE), i, 18. 

Allotropy and metastability (ConEN and 
HELDERMAN), ii, 23; (CoHEN and 
MOESVELD), ii, 374, 950. 

Alloys, structure of (WrEsTGREN and 

PHRAGMEN), ii, 502. 
structural composition of (PoLUsH- 
KIN), ii, 189. 
Réntgen ray structure of (SAck- 
LOVSK1), ii, 939 ; (WEIss), ii, 940. 
— of, by the wet method 
(MazzuccHELLI and VERCILLO), 
ii, 582. 

electrical conductivity of (BorELIUs), 
ii, 749. 

effect of a magnetic field on the elec- 
trical resistance of (WILLIAMS), 
ii, 753. 

chemical resistance of (GUERTLER and 
LiEpvs), ii, 1147. 

hydrogen overvoltage for (FISCHER), 
ii, 44. 

depression of freezing points of 
(Honpa and isHicakt), ii, 1050. 

change in volume of, during solidific- 
ation (ENDO), ii, 281. 

inverse segregation 
ii, 1146. 

colloidal separations in (ANDREW and 
Hay), ii, 954. 


in (MAsINe), 
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Alloys, examination of, by radio-detector 
action (CZOCHRALSKI), ii, 642. 
X-ray apparatus for examination of 
(LANGE), ii, 482. 
molten, electrolysis of (KREMANN, 
KrienzL, and MARKE; KREMANN, 
and KiENzL ; KREMANN, 
MUuuer, and OrtNER), ii, 132; 
(KREMANN, and GRUBER-REHEN- 
BuRG), ii, 678; (KREMANN and 
BENDA; KREMANN and 
KREMANN and DELLACHER), ii, 679. 
ternary, equilibria of (Iwas®), ii, 535. 
Allyl compounds, synthesis of (BEr7), 
i, 803, 1052. 
Allyl bromide, 9-bromo-, derivatives of 
(v. BRAUN and Kwuy), i, 1374. 
By-dibromo-, compounds formed by 
action of trimethylamine and of 
pyridine on (v. Braun and 
Kiuw), i, 1875. 
chloride, y-chloro-, compound from 
trimethylamine and (v. Braun and 
Kwtun), i, 1375. 
halides, halogenated, use of, in 
synthetic reactions (v. BRAUN and 
Kiuyn), i, 1374. 
iodide, action of potassium penta- 
sulphide on (Tomas and Rip1N@), 


i, 4. 
2-Allylamino-5-phenyl-1:3:4-thiodi- 
azine, and its hydrobromide (Bose), 
i, 1468. 


Allylanisole, p-8-bromo- (Vv. BRAUN 
and Ktn), i, 1375. 
Allylbarbituric acid, di-B-bromo- 


(RIEDEL), i, 1454. 
Allylbenzene, y-bromo-, and y-chloro- 
(v. Braun and Kwtun), i, 1375. 
p-bromo-y-chloro-, y-chloro-, and 
their dibromides (BERT), i, 804. 
Allylisobutyrone (HALLER, BAUER, and 
Ramart), i, 261. 
a-Allylbutyrophenone, and its oxime 
HAttER, BaveEr, and Ramakt), 


i, 261. 
3-Allyl-p-cresol (CLAISEN), i, 1410. 
Allylcrotylbarbituric acid (Tavs, 


Scuitrz, and MEIsENBuURG), i, 435. 
2-Allyl-p-cymene, y-chloro-, and its 
dibromide (Brrr), i, 804. 
y-Allyldextrose, and its diisopropylidene 
ether and osazone (FREUDENBERG, 
v. HocusTETTER, and ENGELS), i, 635. 
2 Allyldiketohydrindene-2-carboxylic 
acid, ethyl ester, spiran from 


(RADULEscU), i, 1159. 
2-Allylcyclohexanone, 2-cyano- (v. AU- 
weErs, Baur, and FREsE), i, 312. 
Allylmalonic acid, 8-bromo-, and di- 
8-bromo-, 
i, 1454, 


ethyl esters (RIEDEL), 


ii. 1447 


Allylnaphthalene, 1-8-bromo (v. BRAUN 
and Kiun), i, 1875. 

4-Allyloxyphenylmalonamic acid, and 
its ethyl ester (AKTIEN-GESELLSCHAFT 
For ANILIN FABRIKATION), i, 402. 

(HALLER, BAUER, 
and RAMART), i, 261. 
Allyltoluenes. y-chloro-, and their di- 
bromides (BERT), i, 804. 
4-Allylveratrole, 5:amino-, acetyl de- 
rivative, and 5-nitro- (L1Ions, PERKIN, 
and RoBInson), i, 882. 
Altitudes, high, effect of, on alcohol 
concentration in blood and its excre- 
tion (BIEHLER), i, 1115. 
Alumen, in Pliny’s Natural History 
(BAILEY), ii, 591. 
Alumina. See Aluminium oxide. 
Aluminium, atomic weight of (KRE- 
PELKA and NIKOLIC), ii, 620. 
spectrum of (McQuUARRIE), ii, 1013. 
absorption spectrum of (MAJUMDER 
and Swe), ii, 338. 

spark spectrum of (v. WISNIEWSKI), 
ii, 451. 

spectral frequencies of (HOLWECK), 
ii, 336. 

photographic action of H-particles 
from (BLAv), ii, 1111. 

absorption of cathode rays by (TzR- 
RILL), ii, 79; (SCHONLAND), ii, 
459. 

transmission of electrons 
(HartTI¢), ii, 921. 

conductivities of (SCHOFIELD), ii, 273. 

critical potential of (Hotwecr), 
ii, 729. 

current-potential curves for (LIE- 
BREICH and WIEDERHOLT), ii, 404. 

electromotive behaviour of (Smits), 
ii, 130; (Smirs and GERDING), 
ii, 794. 

sizes of electron-kernels of magnesium, 
silicon, sodium, and (TURNER), 
ii, 349. 

and its alloys, thermal expansion of 
(HriDNERT), ii, 375. 

distortion and fracture of crystals of 
(TayLor and Exam), ii, 488. 

recrystallisation of (R6HRI6¢), ii, 282. 

corrosion of (MAAss and WIEDER- 
HOLT), ii, 560. 

solution of, in hydrochloric acid 
(WacuE and CHAupRON), ii, 687. 

testing of, by density (Pascat), 
ii, 646 

strained, Réntgen ray analysis of 
(Ono), ii, 746. 

Aluminium alloys, conductivity of 

(MaAsumorTo), ii, 503. 

expansion coefficients for (HonpDA and 

KUBO), ii, 104. 


through 
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Aluminium alloys, with cadmium and 
magnesium (VALENTIN and CHAUD- 
RON), ii, 205. 

with chromium (Sisco and Wuirt- 
MORE), ii, 1051. 
with copper (Masinec and Kocn), 
ii, 787. 
dilatation of (CHEVENARD), ii, 768. 
with copper and zinc (HANSON and 
GAYLER), ii, 974. 
with iron, temper colours of (Tam- 
MANN and SIEzBEL), ii, 1169. 
with magnesium (DANIELS), ii, 103 ; 
(Urazov), ii, 786. 
with mercury, reduction of sugars by 
(Nanui and Paton), i, 117. 
with molybdenum and 
(PFauTscnH), ii, 536. 
with silicon, fusion of (PARRAVANO 
and ScorTeEcc!), ii, 281. 
with tin, electrolysis of (KREMANN 
and DELLACHER), ii, 679. 
with zinc (TANABE), ii, 204; (Is!- 
HARA), ii, 298, 786. 
tensile tests of (ELAM), ii, 954. 
decomposition of (FRAENKEL and 
Gokz), ii, 314. 

Aluminium salts, effect of, on soil 
acidity (NikLas and Hook), i, 
1525. 

in soils, and their relation to plant 
growth (MAciIsrap), i, 1371. 

determination of acidity, basicity, and 
aluminium content of solutions of 
(FEIcL and Krauss), ii, 329. 

Aluminium antimonide, atomic structure 

of (OWEN and Preston), ii, 93. 
boride, formation of (Funk), ii, 705. 
bromide, decomposition potential of 

(TREADWELL and STerRn), ii, 41. 

thermal analysis of binary systems 
of with (IsBEKOV), ii, 
417. 

chloride, conductivity of carbonyl 

chloride solutions of (GERMANN), 
ii, 1066, 

density of carbonyl chloride solu- 
tions of (GERMANN), ii, 288. 

vapour pressure of solutions of, in 
carbonyl chloride (GERMANN and 
McIntyre), ii, 196. 

syntheses and degradations by means 

of (SCHROETER, VAN HULLE, 
GLUSCHKE, STIER, and MULLER), 


nickel 


i, 125. 
action of, on heptanaphthene 
(ZELINSKI and SMIRNOV), i, 
1125. 
dichromate, basic (CALCAGNI), ii, 
1 


891. 
hydroxide, adsorption by (MILLER), 
ii, 192. 
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Aluminium hydroxide, adsorption of 
arsenious acid by (Yor). ii, 107. 
adsorption of dyes by (Woop and 
WooLteER), ii, 285. 

sols, mixtures of ferric hydroxide 
and and Pavtyt), ii, 776. 

precipitated ii, 1185. 

precipitation of, electrometrically 
(BritToy), ii, 1203. 

precipitation of magnesium hydr- 
oxide with (PARISELLE and 
LAUDE), ii, 903. 

oxide (alwmina), solubility of, in water 
(Remy and KuHLMANN), ii, 119. 
effect of temperature on hygro- 
scopicity of (AARNIO), ii, 1157. 
adsorption of gases by (Munro and 
JOHNSON), ii, 191. 

B-form, use of, as crystal in measure- 
ments of Rontgen rays (PAULING 
and By6RKEsoN), ii, 895. 

equilibrium of cryolite and (Rousu 
and MIYAKE), li, 974. 

dehydration of hydrates of (Gui- 
CHARD), ii, 558. 

dehydration of alcohols over (Ap- 
KINs and PERKINS), i, 626. 

catalytic action of (RosENMUND and 

OITHE), i, 1403. 
effect of impurities on (CHAR- 
RIOU), ii, 216. 

catalysis by, of the reaction between 
ethyl alcohol and ammonia 
(DorRELL), ii, 1174. 

solid solutions of, in ferric oxide 
(ForESTIER and CHAUDRON), 
li, 534. 

interaction of sodium chloride and 
(CLEws), ii, 577. 

silicates (NEUMANN), ii, 849. 
sodium silicate, crystalline forms of 

(BowEN and GrEIe), ii, 997. 

hydrosilicates, natural, origin of 

(ScHwarz and WALCKER), ii, 887. 

sulphate, equilibria of, with copper 
sulphate and manganese sulphate 

(CAVEN and MITCHELL), ii, 396. 

sulphide (B1LTz), ii, 986. 
Chloroaluminates, compounds of carb- 
onyl chloride and (GERMANN and 

TIMPANY), ii, 1085. 

Aluminium ¢ compounds, action of 

acid chlorides with (LEONE), i, 937. 

action of ketones with (LEONE and 

BRAICOVIC), i, 677. 

alkyl and aryl halides, and their 
compounds with ammonia and 

amines (LEONE), i, 530. 

benzoyleamphor, and its mutarotation 

(FAULKNER and Lowry), ii, 632. 

Aluminates, compounds of mannitol 


with (HERASYMENKO), i, 774. 
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Aluminium detection, determination, 
and separation :— 

detection of (ScHantTL), ii, 440; 
(Hammett and Sotrery), ii, 601. 

determination of, in presence of free 
acids (SABALITSCHKA and REICHEL), 
ii, 602. 

determination of, gravimetrically, and 
its separation from manganese 
(SoLaJA), ii, 692. 

determination of sodium in (FAIRLIE 
and Brook), ii, 241. 

separation of calcium and (KoLLO and 
GEORGIAN), ii, 330. 

separation of, from manganese and 
magnesium and from phosphoric 
acid (MosER, BruKL, and VEN), 
ii, 329. 

Alveolar air, carbon dioxide tension in 
(KNIPPING), i, 176. 

carbon dioxide in arterial blood and 
(Bock and FI£Etp), i, 93. 

Alvite, analysis of (Brpr-CHay), ii, 

710. 

Amalgams. See Mercury alloys. 
Ambergris, constitution of (SuzvuK1), 
i, 1348. 
Ambrain (Suzuk1), i, 1349. 
Amides, acid organic, action of sulphur 
monochloride on (NAIK and PATEL), 
i, 121. 

As-unsaturated acid, hydrolysis of 
(YATHIRAJA and SuDBOROUGR), i, 
1134. 

Amidines, tautomerism of (ForsyTH and 
PymANn), i, 699. 

coudensations of, with ethoxy- 
methylene derivatives of 8-ketonic 
esters, B-diketones and cyanoacetic 
esters (MITTER and PALIT), i, 1319. 

Amidoanilidocitric acid, ethyl ester 
(Nav, Brown, and BaILey), i, 1379. 
Amidopersulphuric acid. See Hydroxyl- 

aminezsosulphonic acid. 
Amines (JOHNSON and DASCHAVSKY), i, 
540. 

infra-red absorption spectra of (BELL), 
ii, 928. 

affinity constants of (BoURGEAUD and 
DONDELINGER), ii, 117. 

velocity of benzylation of (PEACOCK), 
i, 1399. 

molecular compounds of, with 4:4’- 
dipyridylium dialkyl halides (Em- 
MERT and Kou), i, 587. 

dissociation constants of compounds of 
trinitrobenzene and (LEY, GRAU, 
and EmMEricn), ii, 1159. 

action of, on semicarbazones (WILSON 
and CRAWFORD), i, 317. 

alicyclic primary, preparation of 


(Mazourevitcu), i, 1247. 
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Amines, aliphatic, additive compounds 
of quinol with (HaRGER), i, 
separation of, from ammonia 
(LEONE), ii, 907. 
primary, action of nitrous acid on 
(Berk and HExmays), i, 794. 
aromatic, preparation of (FARBEN- 
FABRIKEN VORM. F. BAYER & 
Co.), i, 132. 
fluorescence spectra of (NUNAN and 
Mars3), ii, 3538. 
action of thiosemicarbazide on 
(MAzouREVITscH), i, 984. 
halogen-alkylated (WoLFF), i, 428. 
secondary, reactions of diazo com- 
pounds with (Levi and Fa.p1no), 
1, 174, 
primary, secondary, and tertiary, 
preparation of (KiNDLER), i, 387. 
secondary, preparation of (ROSENMUND 
and JORDAN), i, 245. 
identification of (MARVEL, KINcsBury, 
and i, 244. 
Aminoacetals, condensation of amino- 
aldehydes with (RATH), i, 437. 
Amino-acid, C,H,,0,N, and its phenyl- 
carbimide derivative, from proteins 
(GorTNER and HorrMay), i, 602. 
Amino-acids (KARRER and WIDMER), i, 
593. 
optical properties of (KEENAN), ii, 
94. 
action of Grignard reagents on(THOMAS 
and BETTZIECHE), i, 250, 251, 257 ; 
(BETTZIECHE), i, 251, 1147. 
conversion of, into tertiary amino- 
alcohols (McKENzIE and WILLs), 
i, 395. 
combination of, with acids and alkalis 
(Harris), i, 450. 
aldehydic derivatives of (BERGMANN, 
Evss.in, and ZERVAs), i, 890. 
dipeptides of (HAVESTADT 
FrIcKE), i, 162. 
molecular compounds of (PFEIFFER 
and ANGERN), i, 794. 
decomposition of, by microbes (WakKs- 
MAN and LoMANITZ), i, 867. 
in nutrition (SruFFERT, IrTo, and 
YokoyaMA; SEUFFERTand MARKS), 
i, 730. 
oxidation of, in germinating seeds 
(OpARIN), i, 1518. 
synthesis of, in the organism 
(McGinty, Lewis, and MARVEL), 
i, 100; (Knoop and OESTERLIN), 
i, 1493. 
acetylation of, in the animal body 
(Knoop and Bianco), i, 1208. 
deamination and transformation of, in 
the organism (KoTAKE), i, 730. 


and 
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Amino-acids, hydrolytic deamination of 
(BERGMANN, MIEKELEY, WEIN- 
MANN, and Kann), i, 795. 

action of, in blood (ROSENBAUM), 
i, 464. 

specific dynamic action of, in relation 
to their metabolism (SETH and 
Luck), i, 1002. 

from hydrolysis of proteins, deter- 
mination of (CHERBULIEZ and 
ii, 1211. 

determination of, in tryptic digests 
(ELLINGHAUS), i, 865. 

a-Amino-acids, constitution and taste of 

(HerpuscHka and Komm), i, 522, 
1389. 

anhydrides of N-carboxylic derivatives 
ot (WESSELY), i, 1151. 

Amino-alcohols, wandering of acyl groups 

in (BETTZIECHE), i, 1147. 
action of nitrous acid on (BETTZIECHE), 
i, 251. 
‘semipinacolic deamination of 
KHOV and RoGER), i, 261. 
tertiary, elimination of the amino 
group from (McKrnziz and DENN- 
LER), i, 26. 
B-Amino-alcohols, primary (BILLON), 
i, 120. 
Amino-aldehydes, condensation of amino- 
acetals with (RATH), i, 437. 
Amino-compounds, aromatic, action of 
sulphites on (BUCHERER and STICHEL), 
i, 1338. 
Amino-ketones, aromatic, halochromism 
of (PFEIFFER), i, 408. 
molecular compounds of (PFEIFFER, 
GoEBEL, and ANGERN), i, 262. 
Aminosulphonic acid, use of, as a stan- 
dard in volumetric analysis (HER- 
BOTH), ii, 155. 
Ammines, lattice energy of (BrLTz and 
Grimm), ii, 842. 

Ammonia, formation of, in the oxy- 

hydrogen flame (TomrnaGA), ii, 48. 

synthesis of, at high pressures (MoL- 
DENHAUER), ii, 215. 

absorption of light by (LANDSBERG 
and PREDVODITELEV), ii, 352. 

infra-red absorption spectrum of 
(ScHIERKOLR), ii, 180. 

gaseous, rotation spectrum of (SPENCE), 
ii, 350. 

liquid, electrolysis in, and its physical 
constants (Capy and Tart), ii, 
1078. 

ionisation of (WALDIB), ii, 1106. 

liquid, potentials in (BERGsTROM), 
li, 794. 

vapour, superheated, specific heat of 
(OspornE, STIMSON, SLIcH, and 
CRAGOE), ii, 643. 


Ammonia, specific heat of aqueous solu- 


tions of (VREVsKI and Katcoro- 
DOV), ii, 125; (VREVSKI; VREVSKI 
and SAVARITZK), ii, 126. 

thermal decomposition of, on varying 
surfaces (HINSHELWOOD and Burk), 
ii, 691. 

liquid, molecular weight determin- 
ations in (ScHMmp and BEcKER), 
i, 1386. 

solid, crystal structure of (Mark), 
ii, 1130. 

concentration of, in mixtures of 
hydrogen and nitrogen over liquid 
ammonia (LARsON and 
ii, 501. 

solubility of, in water (SHERWOOD), 
ii, 852. 

absorption of, in water and in hydro- 
chloric acid (WHITMAN and Davis), 
ii, 106. 

sorption of, by glass (BANGHAM and 

URT), ii, 284. 

equilibria in solutions of (VREVs«K1), 
ii, 102; (SchEFFER and DE Wis), 
ii, 783. 

scrubber for distillates of (MuRRAYy), 
ii, 236. 

combustion of, in oxygen (RAScHIG), 
li, 224, 

explosion of carbon monoxide and 
oxygen with (BEESON and ParTING- 
TON), ii, 682. 

catalytic oxidation of (KASSNER), ii, 
413; (PascaL and DECARRIERE; 
DECARRIERE), ii, 565 ; (ScHLa@SING), 
ii, 566. 

action of, on bisimmonium bromides 
(v. Braun and ZosEt), i, 1455. 

ae on carbohydrates (SHMOOK), 
i, 577. 

catalysis by alumina of the reaction 
between ethyl alcohol and (Dor- 
RELL), ii, 1174. 

action of, on ferrous salts (WrITz and 
MU ier), ii, 317. 

action of, on phosphorus chlorides 
(PERPEROT), ii, 1186. 

hormonal action of (PrAwpicz-Nem- 
INSKI), i, 481. 

in blood (PaARNAS and HELLER), i, 
323, 454; (PARNAS), i, 454; (Par- 
NAS and TAUBENHAUS), i, 1484. 

excretion of, after administration of 
acid (Fiske and SoKHEY), i, 
723. 

determination of, in soils (McLEAN 
and Ropinson ; HARPER), i, 224. 

determination of, in urine (YOVANO- 
viTcn), i, 1114, 1204. 

determination of, colorimetrically, in 
urine (Orr), i, 184. 
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Ammonia, determination of, in blood 
and urine (MuRRAY), i, 710. 
separation of aliphatic amines from 
(LEONg), ii, 907. 
Ammonification in soils (Gress, BATCH- 

ELOR, and MaGnuson), i, 1030. 

Ammonium bases, quaternary, activation 
of nitrogen in (WEDEKIND), i, 678. 
Ammonium compounds, heats of form- 

ation of (TSCHELINCEV), ii, 480. 

Ammonium salts, acid properties of, in 

liquidammonia (BERGSTROM), ii,315. 

solubility of, in presence of ammonia 
(WeEITz), ii, 1147. 

compounds of, with mercury salts 
(Ray and BANDOPADHYAY), ii, 813. 

hemolytic action of (JAcoss), i, 1345. 

determination of, with hypobromite 
(PoHORECKA-LELEsz), ii, 76. 

Ammonium borate, double decomposition 
of sodium sulphate and (Sporci 
and Bovatin!), ii, 206 ; (Ssoret, 
BovaLInI, and Spore), 
ii, 207. 
chloride, deposition of crystals of 
(MULLALY), ii, 801. 
equilibrium of potassium and mer- 
curic chlorides, water, and (OSAKA 
and ANDo), ii, 123. 
vapour, action of, on metals (Hor- 
MANN, HARTMANN, and NAGEL), 
ii, 685. 
adsorption of, by soils (PAvVLoy), 
ii, 287. 

chromate, equilibria of, with am- 
monium sulphate and water and 
with ammonium chromate and 
water (ARAKI), ii, 786. 

Magnesium chromate, optical pro- 
perties of mixed crystals of, with 
ammonium magnesium sulphate and 
rubidium magnesium chromate 
(PortTER), ii, 945. 

fluoaluminate, fluoferrate, and oxy- 
fluomolybdate, crystal structure of 
(PAULING), ii, 185, 

halides, crystal measurements of 

(Havicuurst, MAcK,and BLAKE), 
ii, 17. 
solid solutions of alkali halides 
and (Havicuurst, Mack, and 
BLAKE), ii, 502. 
iodide, orientation of, on 
(RoYER), ii, 270. 
orientation of, on the surface of 
muscovite (RoYER), ii, 110. 
nitrate, specific heat of aqueous solu- 
tions of (COHEN, HELDERMAN, 


mica 


and MoEsvELD), ii, 126. 

solubility and heat of solution of, 
at the transition point (ConEN 
and ii, 976. 
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Ammonium nitrate, velocity of trans- 
formation of (SIEVERTs), ii, 558. 
dehydration of (DAvisand ABRAMS), 
ii, 581. 
equilibrium of copper nitrate, water, 
and (MEIJER ; SCHREINEMAKERS, 
BERKHOFF, and PosTHUMUS), 
ii, 123. 
utilisation of, by plants (PRIANI- 
SCHNIKOV), i, 757. 
dihydrogen phosphate, crystal struc- 
ture of (HASSEL), ii, 1130. 
hexachlororuthenate (AoyAMA), ii,816. 
sulphate, equilibrium of ammonium 
chromate, water, and (ARAKI), 
ii, 786. 
miscibility of iron sulphate and 
magnesium sulphate with (ZWEIG- 
LOWNA), ii, 189, 
magnesium sulphate, optical pro- 
perties of mixed crystals of am- 
monium magnesium chromate and 
(PorTER), ii, 945. 
pyrosulphite, absorption spectrum of 
(D1ETzEt and GALANOs), ii, 1115. 

Amniotic fluid, constituents of (REIN- 
WEIN and HEINLEIN), i, 721. 

Amphibolites from Austria (MARCHET), 
ii, 997. 

Ampholytes, solubility of (v. EuLER 
and RupBERG@), ii, 853. 

Amygdalin, hydrolysis of (HATANo), 
i, 201. 

Amy] alcohol, surface tension of aqueous 

solutions of (EpDwARDs), ii, 387. 

catalytic dehydrogenation of, and its 
mixtures with ethyl alcohol (Con- 
STABLE), ii, 881. 

isoAmyl alcohol, mutual solubilities of 
aqucous mixtures of (KABLUKOV and 
MALISCHEVA), ii, 768. 

tert.-Amyl alcohol, detection of, colori- 
metrically (EKKERT), ii, 1006. 

n-Amylacetylacetone semicarbazone 
(v. AUWERS and DANIEL), i, 1180. 

isoAmylallylbarbituric acid (VoLWILER), 
i, 1174. 
n-Amylamine, salts of (MAZOUREVITCH), 
i, 1241. 
5-(e-Amylamino)butylamine dihydro- 
chloride, «-chloro- (v. Braun and 
ZoBEL), i, 1456. 
Amylase and Eriksson), i, 736. 
mode of action of (KUHN), i, 11, 636. 
effect of solvent for, on saccharification 
of starch (PETIT and RicHARD), 
i, 1504, 

complement of (Ss6pere), i, 1504. 

excretion of, in urine (AMBARD and 
VAUCHER), i, 609. 

malt (SABALITSCHKA and SCHULTZE), 
i, 1358. 
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Amylase, malt, purification of (LUERs 
and SELLNER), i, 737. 
malt and pancreatic, destruction of, 
by heat (Cook), i, 1358. 
pancreatic, adsorption of (WILL- 
STATTER, WALDSCHMIDT-LEITZ, 
and i, 736. 
effect of tryptophan and amino-acids 
on (SHERMAN, CALDWELL, and 
Naytor), i, 1007. 

Amylases(PRINGSHEIM and LEIBOWITZ), 
i, 1043. 

Amylbenzenes, 2:4-dihydroxy- (SHARP 
& DoumE, and DouMe), i, 541. 

tsoAmylbenzoyloximidocarbonic acid, 
ethy! ester (OESPER and Cook), i, 523. 

Amylconiine, «-amino-, and its benzoyl 
derivative (v. Braun and ZoBEL), 
i, 1456. 

Amyldihydroisoindole, e-amino-, and its 
derivatives (v. Braun and ZoBEL), 
i, 1457. 

Amylodextrin, oxidation of 
i, 369. 

Amylodextrinic acid, and its salts and 
hydrazide (SyNIEWSK}), i, 369. 

Amylohemicellulose, nature of (LING 
and Nang?, i, 517. 

Amylopectin, constitution of (Line and 

Nawngt), i, 516. 
action of a-diastase on (SYNIEWSKI), 
i, 470. : 

Amylophosphates, hydrolysis of, by 
enzymes (SAMEC), i, 1504. 

Amylose, polymerised, constitution of 
(Line and Nansz), i, 516. 

Amylpiperidine, «-amino- (v. Braun 
and ZoBEL), i, 1456. 

N-Amylpyrrolidine, ¢«-amino-, and its 
salts (Vv. BkauN and ZoBEL), i, 1456. 

isoAmyl-m-toluidine, 4:6-dinitro- (GIUA 
and i, 1397. 

B-Amyrin from Manila elemi resin 
(RoLLETT and Scumip7), i, 945. 

Anacardol, and its picrate (NarIpv), i, 
1224, 

Anemia, distribution of cholesterol and 

unsaturated fatty acids(BoDANSsKY), 
i, 724. 

lipoids of plasma in (Bioor), i, 609. 

on whole milk diet (HART, STEEN- 
BOcK, ELVEHJEM, and WADDELL), 
i, 1354. 

pernicious, and vitamin deficiency 
(DHAR), i, 1221. 

Anesthesia, acidosis in (KOEHLER), i, 

195. 


ethylene (OBERHELMAN and Dyniz- 
wicz; LEAKE), i, 862. 

local, with secondary and tertiary 
alcohols (QuictEY and Hrscu- 

FELDER), i, 195. 


INDEX OF 
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Anesthetics, osmosis, of, in gels 
(YuMiKuRA), i, 735. 
local (WetL), i, 157. 
constitution and physiological action 
of (GILMAN and PIcKEns), i, 333. 
Analysis, methods of (Concnon, Cras- 
TREK, CoLEs, SMITH, and VEHALGO), 
ii, 65; (Concpon and VANDERr- 
HOOK), ii, 601; (Concpon, Guss, 
and WINTER), ii, 1002. 
errors in (HAHN and ScCHEIDERER), 
ii, 69; (HAHN and JAEGER), ii, 1199. 
specifications for reagents used in 
Farr, Rostn, SPENCER, 
and WICHERs), ii, 899. 
preparation of standard solutions for 
(PREGL), ii, 998. 
combustion, of gases ii, 
154, 432. 
of organic compounds (Svépa and 
PROGKE), ii, 719. 
electrolytic, by means of graded 
potentials (LASsI£UR), ii, 711. 
electrometric, with electrodes of 
platinum or its alloys (VAN 
and FENWICK), ii, 594. 
with three-electrode valves (TREAD- 
WELL and Paotont), ii, 595. 
electro- volumetric, theory of (EAstT- 
MAN), ii, 594. 
differential (Cox), ii, 999. 
elementary organic (VORTMANN), ii, 
determination of carbon and 
hydrogen in (LINDNER), ii, $01. 
inorganic qualitative, spot tests on 
filter-paper in (FEIGL), ii, 509. 
of metals in Groups I to III 
(TANANAEV), ii, 324. 
of metals of GroupITI (JARVINEN), 
ii, 602. 
separation of phosphoric acid in 
(KEscHAN), ii, 328. 
iodometric, formation of cyanogen 
iodide in (LANG), ii, 597, 713. 
microchemical qualitative (FErIGL), ii, 
quantitative, apparatus for (PoL- 
LAK), ii, 431 
micro-combustion, apparatus for 
(FuNK and Kon), ii, 998. 
organic qualitative, use of sodium 
yposulphite in (CLARK), ii, 332. 
quantitative, by means of Réutgen ray 
spectra (GUNTHER and WILCKE), 
ii, 237 ; (CosTER and Nisurna), 
ii, 324; (DELAUNEY), ii, 822. 
of mixtures of two salts (COMELLA), 
ii, 714. 
in biochemistry, use of electrical 
conductivity in (DEMJANOVskKI), 
i, 1113. 
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Analysis, toxicological, putrefaction 
products in (VAN ITALLIE and 
STEENHAUER), i, 719. 

volumetric, use of amalgams in 
(SomEYA), ii, 904, 1201. 
use of bromine in (MANCHOT and 
OBFRHAUSEFR), ii, 161. 
logarithm tables for(KRavs), ii, 323. 

Anatoxins (RAMON), i, 339. 

Andalusite, crystal structure of 
(Norton), ii, 1127. 

formation of mullite from (GREIG), 
ii, 987. 

Andropogon, oil from new species of 
(SIMONSEN), i, 1164. 

Androsin, synthesis of( MAUTHNER),i,950. 

Anethole, electrochemical oxidation of 
(Fichter and i, 813. 

nitrosochloride, reduction of, by 
stannous chloride (SHOESMITH and 
SLATER), i, 908. 

Anhydride, C,H,O,N,, and its deriv- 
atives, from alanylserine (BERGMANN, 
MIKEKELEY, and Kany), i, 1134. 

Anhydrite, hydration of (FARNSWORTH), 
ii, 980. 

Anhydro-3-acetamido-2-methylcincho- 
ninic acid (GULLAND and RoBINson), 
i, 1187. 

Anhy dro-2’-aminodiphenylamine-6-carb- 
oxylic acid, derivatives of (LINNELL 
and PERKIN), i, 63. 

Anhydrobisdi-indandionylmethane 
(RaDULEscU and GEORGEscD), i, 1288. 

Anhydrobromochelidonine (GADAMER 
and WINTERFELD), i, 285. 

Anhydrocotarnine-methylamine, and its 
salts (HAworTH and PERKIN), i, 969. 

Anhydrocotarnine 6-nitro-4:5-dimeth- 
oxyphthalide (RAy and Rosrnson), i, 
1153. 

Anhydrocyanilic acid (W1ELAND),i,1049. 

ine, and its salts (HAWoRTH and 
PERKIN), i, 972. 

Anhydro-7-demethylomethylpapaverin- 
ol, and its perchlorate (HAWORTH and 
PERKIN), i, 971. 

Anhydrodidehydrobromochelidonine 
(GADAMER and WINTERFELD), i, 285. 

Anhydrodidehydrochelidonine(GADAMER 
and WINTERFELD), i, 285. 

Anhydro-a-diphenylacetyl-a(or 8)-carb- 
oxy-A8(or a)-carbethoxyhydrazine-8-di- 
phenylacetic acid (INGoLD and 
WEAVER), i, 581. 

Anhydroepicatechin tetramethyl ether 
(FREUDENBERG, FIKENTSCHER, and, 
Harper), i, 419. 

Anhydrohydroxybenzoic acids, and their 
salts and derivatives (ANSCHiTZ, 
STOLTENHOFF, and VOELLER), i, 1273. 
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a5-Anhydrotetrahydroxyadipic acids, 
stereoisomerism of (LEVENE and 
Simms), i, 782. 

Anhydro-7:8-methylenedioxy-11-phenyl- 
indenoquinoline inethohydroxide, and 
its salts (ArmMiT and Rosrnson), i, 
1171. 

10:11-Anhydro-7:8-methylenedioxyquin- 
indoline 10-methohydroxide (ArMItT 
and Roprnson), i, 1172. 

Anhydronium bases (ARMIT 
Rosinson), i, 1170. 

Anils, reaction of ethyl malonate with 
(WAYNE and CoHEnN), i, 550. 

Anilidocitroamic acid (Nau, Brown, 
and BaAILey), i, 1379. 

Aniline and its aqueous solutions, 
physical properties of (APPLEBEY 
and DAvIEs), ii, 948. 

and its alkyl derivatives, infra-red 
absorption spectra of (BELL), ii, 928. 

equilibrium of acetic acid, water, and 
(ANGELEscU and MoTzoc), ii, 854. 

reaction of calcium hypochlorite with 
(RAscHIG), i, 243. 

action of ethylene oxide on (GABEL), 
i, 535. 

effect of ammonia on the hypochlorite 
reaction for (WxsT), ii, 163. 

trichloroacetates (DoveHrTy), i, 805. 

hydroferricyanide (CUMMING), i, 122. 

hydrogen malate, malonate, oxalate, 
succinate, and tartrate (RAMBECH), 
i, 385. 

p-disulphoxide, and its derivatives 
(Bere and SMILgs), i, 21. 

derivatives, partial bromination of 
(FRANCIS), i, 1399. 

detection of, colorimetrically (Mur- 
RAY), ii, 163, 

determination of, in aqueous solutions 
(Carson), ii, 447. 

Aniline, bromo- and chloro-, m-nitro- 
benzenesulphonamides (MARVEL, 
Kincssury, and SMITH), i, 245. 

o-chloro-, compounds of mercuric 
acetate with (VECCHIOTTI and 
MICHETTI), i, 1058. 
4-chloro-3:5-dinitro-, and its acetyl 
derivative (LINDEMANN and 
WEssEL), i, 1099. 
o-nitro-, action of, on nitrosobenzene 
(CHARRIER and Beretta), i, 21. 
oo’-dithio-, action of lead monoxide on 
(Hopeson), i, 596. 
Anilines, nitro-, mutual solubility of 
(KoHMAN), ii, 1052. 
vapour pressure of (BERLINER and 
May), ii, 1045. 
action of alkali sulphate in kjeldahl- 
isation of (MARGOsCHES and 
ScHEtNostT), ii, 1200. 


and 
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Aniline-black, vapour pressure and 
adsorption power of (KASAKEVITSCH), 
ii, 287 ; (STADNIKOY), ii, 771. 

Aniline-p-sulphonic acid (swdphanilic 
acid), solubility of, in water (YAINIK, 
JAIN, and NaTH), ii, 1147. 

4-Anilinoacetanilide, 3:5-dinitro- (LIN- 
DEMANN and WESSEL), i, 1099. 

2-Anilino-3-acetanilido-1:4-naphtha- 
quinone (Fr1£s and BILuI¢), i, 939. 

w-Anilinoacetophenone, and p-chloro-, 
o-tolylhydrazones (BuscH, FRIEDEN- 
BERGER, and TISCHBEIN), i, 41. 

Anilino-p-aminoanilino-1:4-naphtha- 
quinone (FriEs and BILLIc), i, 940. 

quinone (F rixs and BILLIc), i, 940. 

8-Anilinoanisylmalonic acid, ethyl ester 
(WayNE and CoHEN), i, 551. 
9-Anilinoanthrone, 1:5-dichloro- (BAR- 
NETT, Cook, and MATTHEWs), i, 819. 
4-Anilinobenzazide, 3:5-dinitro- (LINDE- 
MANN and WEssEL), i, 1099. 
4-Anilinobenzoic acid, 5-nitro-3-amino- 
(LINDEMANN and WEssEL), i, 1099. 
4-Anilinobenzoyl chloride, 3:5-dinitro- 
(LINDEMANN and WrssE1), i, 1099. 
diazole (FrumM and TruKA), i, 704. 

B-Anilinobenzylmalonic acid, and 
p-bromo-, p-chloro-, and m-nitro-, 
esters of (WAYNE and CoHEN), i, 550. 

1-Anilinobenzthiazole, and itsderivatives 
i, 1335. 

y-iodo- (BAUMGARTEN), i, 1381. 

8-Anilinobutaldehyde diethylacetal, and 
its picrate (Mason), i, 834. 

Anilino-m-chlorophenylacetonitrile 
(HELLER and SPIELMEYER), i, 814. 

1-Anilino-l-cyanocyclopentane (PLANT 
and Facer), i, 1271. 

2-Anilino-4:6-di-y-hydroxynaphthyl- 
1:3:5-triazine (Soclery oF CHEMICAL 
INpUsTRY IN BASLE), i, 441. 

2:2’-dicoumaran and Puscn), 
i, 569. 

2- Anilino-3:3’-diketo-4:6:4’:6’-tetra- 
methyl-2:2’-dicoumaran (Frizs and 
BaRTENs), i, 568. 

4-Anilino-2:6-dimethylpyridine, 
nitro- (SFKA), i, 587. 

8-Anilino-3:7-diphenylphenosafranine, 
2-amino- (KEHRMANN and STANOYE- 
VITCH), i, 1335. 

Anilinodiphenylquinoxaline, amino- 
(KEHRMANN and STANOYEViTCH), 
i, 1332. 

2-Anilino-5-ethoxy-4-methy1-4:5-di- 
hydrothiazole, and its picrate (BuRT- 
LES, PYMAN, and ROYLANCE), i, 697. 


4-0- 
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B-Anilinoethyl alcohol, y-bromo-. See 
Ethyl p-bromoaniline, V-hydroxy-. 
4-a-Anilinoethylideneaminobenzoic acid, 
ethyl ester (WEIL), i, 157. 
8-Anilinohydroxymethylindole lrydro- 

chloride, and its acetyl derivative 
(Masima and Koraxke), i, 1450. 
2-Anilino-3-hydroxy-1:4-naphthaquin- 
one (FRIEs and BILLIG), i, 939. 
8-Anilino-7-hydroxyaposafranone, 
2-amino-, and its hydrochloride 
(KEHRMANN and SCHEDLER), i, 442. 
8-Anilino-5-ketoisooxazole, p-chloro-and 
p-iodo- (WORRALL), i, 308. 
4-Anilino-1-keto-3-oxindolidene-3:4-di- 
hydronaphthalene, and 4-p-chloro- 
(FRIEDLANDER), i, 958. 
3-Anilino-5-ketopyrazole, m-bromo-, 
p-chloro-, and p-iodo- (WoRRALL), 
i, 308. 

5-Anilinc-6-methoxy-m-cresol, 2:4-di- 
nitro- (KOHN and MARBERGER),i, 1265. 

2-Anilino-6-methoxy-2-thiol-3-kete- 
coumaran, and 2-p-amino- (Fries and 
SAFTIEN), i, 571. 

4-Anilino-1-methyl-2-methylene-1:2-di- 
hydroquinoline picrate (FISCHER, 
DIEPOLDEK, and WO6LFEL), i, 439. 

3-Anilino-2-methyl-4-quinazolone, 3-p- 
acetyl derivative (HELLER, GORING, 
Koss, and K6HLER), i, 1323. 

4-Anilino-2-methylquinoline, and _ its 
derivatives (FiscHER, DIEPOLDER, 
and WOLFEL), i, 438. 

1-Anilinonaphthalene-8-sulphonic acid, 
amino and nitro derivatives (F1Nnz1), 
i, 654. 

Anilino-1:4-naphthaquinones, amino-, 
and aminonitroso-, and their acetyl 
derivatives (Fries and i, 939. 

4-Anilino-a-naphthol, and 4-p-chloro., 
and their 0-methyl ethers (FRIED- 
LANDER), i, 957. 

1-Anilino-8-naphthol-4-sulphonic acid 
(LaNn1z and WaHL), i, 910. 

Anilino-m-nitrophenylacetonitriles, 
isomeric, and their derivatives (HELLER 
and SPIELMEYER), i, 814. 

Anilino-o’-nitrotoluene-p’-sulpho- 
p-phenetidide, 2-nitro-, and 3:5-di- 
nitro- (REVERDIN), i, 1409. 

Anilino-oximinopinacolin (RHEINBOLDT 
and i, 1132. 

Anilino-P-oxodihydrobenzodiazphos- 
holium (AUTENRIETH and 
1, 1469. 

Anilino-P-oxotetrahydrodiazphos- 
pholium (AUTENKIETH and BO6111), 
1, 1469. 

1-Anilinocyclopentane-1-carboxylic acid, 
and (PLANt and Facer), 
i, 1271. 


il 
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11-Anilinophenanthraphenazine, 
10-amino- (KEHRMANN and STANoYF- 
VITCH), i, 1332. 
i, 23. 
action of ethyl ethylidenemalonate 
with (HicGINBOTHAM, LAPWoRTH, 
and Simpson), i, 35. 
2-p-Anilinophenylbenztriazole, and p’- 
amino- (EBs), i, 164. 
3-Anilino-5-phenylfluorindine, 2-amino-, 
and its nitrate (KEHRMANN and 
ScHEDLER), i, 443. 
2-Anilino-5-phenyl-1:3:4-thiodiazine, 
and its hydrobromide and acetyl de- 
rivative (Bose), i, 1465. 
5-Anilinosemicarbazide, and its deriv- 
atives (SUTHERLAND and WILSON), 
i, 42. 
2-Anilino-2-thiol-3-ketocoumaran( FRIES 
and SAFTIEN), i, 571. 
B-Anilino-p-tolylmalonic acid, ethyl 
ester (WAYNE and CoHEN), i, 551. 
Anilino-3:4:5-trimethoxyphenylcarbin- 
ol, and its hydrochloride (Sonn and 
MEYER), i, 932, 
Anilodimethylterephthalonic acid, an- 
iline salt (PERKIN and Tap.ey), i, 


42. 

Animals, fasting and pwvisoned with 
phosphorus, lipin and fat metabolism 
of (SACCHETTO), i, 1357. 

marine, shell-growth of (Orron), 
i, 1002. 

warm-blooded, synthesis of carbo- 
hydrates in muscle of (JANssoN and 
Jost), i, 1354. 

Animal tissues, staining of (GICKLHORN 

and KELLER), i, 468. 

argon in (PICTET, SCHERRER, and 
HELFER), i, 1202. 

fixation of calcium by (BREHMEF and 
i, 717; (BtppeE), i, 
718. 

cobalt in (BERTRAND and MAcHE- 
BEUF), i, 996. 

occurrence of metals in 
i, 1023. 

plant nucleotides in (JonEs and 
PERKINS), i, 182. 

determination of arsenic in (LAWSON 
and Scorr), i, 996. 

determination of chlorides in (VLAp- 
ESCU), i, 1113. 

determination of lead in (BrERN- 
HARDT), ii, 1003; (NAKASErKO and 
NaKANo), ii, 1205. 

determination of nucleic acid phos- 
phorus in (JAVILLIER and ALLAIRE), 
1, 996. 

determination of water in (THOENEs), 
i, 718. 


Anisaldehyde, preparation of (BRINER 
v. TscHARNER, and PaILLarRD), 
i, 1069. 
compound of aminomalononitrile with 
(GRISCHKEVITSCH-T ROCHIMOVSKI 
and SEMENCOVY), i, 1069. 

Anisaldehydediphenylene-4:4’-dihydr- 
azone (CHATTAWAY, IRELAND, and 
WALKER), i, 1195. 

Anisaldoxime, N-aryl ethers of (Bam- 
BERGE!:), i, 142. 

o-Anisidine hydroferricyanide (Cum- 
MING), i, 122. 

o-Anisidine, 3:5-dibromo-, diazotisation 
and nitration of (ELION and JANSSEN), 
i, 389. 

m-Anisidine, 5-bromo-, and its benzoyl 

derivative (GRIFFITH and Hope), 
i, 827. 

4-chloro-6-nitro-, preparation of (WHIs- 
TON), i, 136. 

w-o- and -p-Anisidinoacetophenone-o- 
tolylhydrazones (Buscu, FRIEDEN- 
BEKGER, and TISCHBEIN), i, 41. 

B-o-aud-p-Anisidinobenzylmalonic acids, 
ethyl esters (WAYNE and CoHEN), 
i, 551. 

3-Anisidino-5-ketoisooxazoles (Wor- 
RALL), i, 308. 

3-Anisidino-5-ketopyrazoles (WORRALL), 
i, 308. 

2-p-Anisidino-1:4-naphthaquinone, 3 
chloro-2-N-nitroso- (Fries and 
LIG), i, 939. 

p-Anisidino-3:4:5-trimethoxyphenyl- 
carbinol, and its hydrochloride (Sonn 
and MEYER), i, 932. 

Anisilie acid, action of, on thiophenol 
(BistrzycxI and Risi), i, 1426. 

Anisole (phenyl mcthyl ether), tetra- and 

penta-bromo- (KoHN and Fink), 
i, 134. 

tribromohydroxy- and dibromonitro- 
hydroxy- (KouN and Grtwy), i, 
1265. 

bromonitro derivatives (KoHN and 
STRASSMANN), i, 1264. 

2:6-dibromo-4-nitro-3-hydroxy-, and 
its salts (KouN and LGFF), i, 1264. 


2:4:5-trichioro- (AKTIEN-GESELL- 
SCHAFT FUR ANILIN-FABRIKATION), 
i, 1145. 


2:3:5:6-tetrachloro-p-nitro- (BERCK- 
MANS and HoLLEMAN), i, 1136. 

trinitro-, and trinitrophenetole, alco- 
holysis of (Brapy and Horton), 
i, 1409. 

3:4:5-trinitro-2-hydroxy-, salts of 
(Koun and Lorr), i, 1265. 

p-Anisolesulphonylacetone, and its de- 
rivatives (TROGER and Browm), i, 
1453. 
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8-o- and -p-Anisolesulphonyl-2-methyl- 
— and their salts and 
erivatives (TROGER and Broum), i, 
1453. 
Anisotropy of molecules (RAMANATHAN), 
ii, 478 
streaming (FREUNDLICH, STAPEL- 
FELDT, and ZocHER), ii, 199. 
B-Anisoxypropionic acid (PFEIFFER, 
OBERLIN, and KONERMANN), i, 
1304, 
p-Anisyl groups, migration of phenyl 
and (TIFFENEAU and OREKHOV), i, 
679. 
p-Anisyl aminostyryl ketones, and their 
salts (PFEIFFER), i, 419. 
B-Anisylbutan-y-one, and its  semi- 
carbazone (TIFFENEAU, OREKHOV, and 
Livy), i, 544. 
p-Anisyleamphene (LEpvc), i, 821. 
p-Anisyl p-dimethylaminostyryl ketone, 
and its salts (PFEIFFER), i, 410. 
4-p-Anisy1-2:6-dimethy1-2:3-dihydro- 
pyridine-3:5-dicarboxylic acid, ethyl 
ester, y-cyanide (Mumm), i, 965. 
4-p-Anisyl-1:6-dimethylmethylene- 
dihydropyridine, and its derivatives 
(Mumm), i, 967. 
Anisylideneacetohexoic acid (RYAN and 
SHANNON), i, 558. 


Anisylidene-p-aminobenzoic acid 
(WAYNE and CoHEN), i, 551 
Anisylidene-y-aminocinnamic acid, 


ethyl ester (FRIEDEL), i, 664. 
p-Anisylidene-m-aminocinnamylidene- 
acetone, and its salts (PFEIFFER, 
Fitz, and STott), i, 681. 
p-Anisylidene-p-anisidine (CoGHILL), i, 
583. 


com- 


Anisylideneazine hydrochloride, 
an 


pounds of stannic chloride 
(SHOESMITH and SLATER), i, 908. 

p-Anisylideneazophenylpyrroles (PLAN- 
CHER and Guiet), i, 598. 

Anisylidene-2-methylquinoline, salts of 
(PFEIFFER, PRAHL, Fitz, and 
i, 681. 

Anisylidene-4-methylthiosemicarbazone 
(Bose), i, 1466. 

p Anisylidene-m-nitrocinnamylidene- 
acetone (PFEIFFER, PRAHL, Fitz, and 
Sro..), i, 681. 

Anisylidene-4-phenylthiosemicarbazide 
(Bosg), i, 1465. 

Anisyl a-methoxy-8-hydroxyvinyl ke- 
tone, and its copper salt (MALKIN and 
Rosinson), i, 827. 

p-Anisyl p-methoxystyryl ketone, de- 
rivatives of (SrrRaus and Heyy), i, 
1430. 

4-Anisyl-1-methylhydantoin (HAHN and 
RENFREW), i, 581. 
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4-Anisyl-1-methylhydantoin-3-acetic 
acid, ethyl ester (HAHN and Ren- 
FREW), i, 581. 

a-Anisyl-a-methylpropaldehyde, and its 
semicarbazone(TiFFENEAU, OREKHOV, 
and Livy), i, 544. 

a-Anisyl-8-methylpropylene oxide (T1F- 
FENEAU, ORE£KHOV, and Livy), i, 544. 

2-Anisy1-4-methylpyrimidine-5-carb- 
oxylic acid, and its ethyl ester 
(Mitrrer and Pair), i, 1320. 

Anisyl nitrocinnamylidenemethyl 
ketones (PFEIFFER), i, 409. 

B-Anisylpropionic acid, a-cyano- (BAKER 
and Lapworth), i, 30. 

Anisyl isopropyl ketone, and its semi- 
carbazone (TIFFENEAU, OREKHOV, and 
Livy), i, 544. 

2-p-Anisylquinoline, and its salts 
(PFEIFFER, PRraAHL, Firz, and Sro.1), 
i, 681. 

(HANN), i, 987. 

p-Anisylsuccinic acid (CHRzAsz0zEW- 

SKA), i, 956. 
and its anhydride (BAKER and Lap- 
WORTH), i, 671. 
3-p-Anisylthiophen (CHRZASZCZEWSKA), 
i, 956. 
p-Anisyl-p-tolylsulphone (GILMAN, 
BEABER, and Mygrs), i, 1057. 
4-Anisy]-1:2:6-trimethy1-1:2:3:6-tetra- 
hydropyridine;3:5-dicarboxylic acid, 
ethyl ester (Mumm), i, 966. 
Anodes, economic (LAssIEvR), ii, 154. 
apparatus for processes at (StscuEr- 
BAKOV), ii, 979. 

carbon, disintegration of, in nitric 
acid (CREIGHTON and OGDEN), ii, 
1068. 

Anode effect in electrolysis (Taytor), 
ii, 548. 

Anorthoclase from Mt. Kenya (Moun- 
TAIN), ii, 819. 

Anthocyanidins, synthesis of (WILL- 
STATTER and Scumipt), i, 54. 

Anthocyanins, reaction for (NIKkIFor- 
OVskI), i, 1224. 

Anthorine, and its sulphate (Goris and 
METIN), i, 761, 762. 

y-Anthorine, and its sulphate (Goris 
and M&rrn), i, 761, 762. 

Anthracene, boiling point of (Finck and 

WILHELM), ii, 759. 
hydrogenation of (SCHROETER, GLU- 
SCHKE, VAN HULLE, aud G6rzky), 


i, 127. 
action of aluminium chloride on 
(ScHAARSCHMIDT, MayeEr-Buc- 


sTROM, and SEvon), i, 242. 
derivatives, action of nitrogen dioxide 
on (BARNETT), i, 1258. 
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Anthracene, determination of, by the 
Héchst test (RHoDEs, NicHoLs, and 
Morsg), ii, 1005. 

determination of, in anthraquinone 
(LEwiIs), ii, 74. 

Anthracene, 9:10-dibromo-, action of 
sodium hydrosulphide on (Cooke, 
HEILBRON, and WALKER), i, 1410. 

chloro-derivatives, dibromides, and 
chloronitro-derivatives (BARNETT 
and MATTHEws), i, 18. 
1:5:9-trichloro-, dichloride, reactions 
of (BARNETT, Cook, and Mar- 
THEWS), i, 1398. 
1:5:9:10-tetrachloro-, and 1:5:9-tri- 
chloro-9-bromo- (BARNETT, Cook, 
and MATTHEWS), i, 1398. 
1-chloro-9(or 10)-nitro-, and 1:5-di- 
chloro-9:10-dinitro- (BARNETT), i, 
1259. 
mesothio-, derivatives of (CooKE, 
HEILBRON, and WALKER), i, 1410. 
2:3-Anthraceneoxythionaphthen, an: its 
acetyl derivative (SocleETY oF CHEM- 
ICAL INDUSTRY IN BASLE), i, 1812. 
Anthracenesulphonic acids, metallic 
salts, and their solubilities (EPHRAIM 
and PFIsTER), i, 897. 
Anthracene-2-thioglycol-3-carboxylic 
acid OF CHEMICAL INDUSTRY 
In BASLE), i, 1150. 
2:3:9:10-Anthradiquinone. 
azarindiquinone. 
Anthragallol 2-methy] ether, and its 
diacetyl derivative (KuBorA and PER- 
KIN), i, 1159. 

Anthranil, constitution of (LEucHs), 

i, 1335, 


See Hyst- 


cyanoformyl derivative (KARRER, 
DiEcHMANN, and HAkEBLER), i, 
243. 


Anthranilic acid, 4- and 5-hydroxy-, 
2-acetyl and -benzoyl derivatives of 
(FARBWERKE VoRM. MEISTER, LUCIUS, 
& Bruinine), i, 400. 

Anthranilorhodamine (SEN and Sircar), 
i, 554. 

Anthranol, 1:8-dihydroxy- (cignolin), 
detection of, colorimetrically (Torr!), 
ii, 905. 

Anthranyl acetate and ethers, 1:5-di- 
chloro- (BARNETT, Cook, and 
MatTTHEWws), i, 818, 

and aryl ethers, 1:5-dichloro- 
(BARNETT, Cook, and MATTHEWs), 
i, 901. 

Anthranylaniline, 1:5-dichloro- (BaR- 
NETT, Cook, and MATTHEWS), i, 
1140. 

Anthranyl-m-nitroaniline, 1:5-dichloro- 
(BarneTT, Cook, and MATTHEWS), 
i, 1140. 
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Anthranylpyridinium bromide, 1:5-di- 


chloro- (BARNETT and Mart- 
THEWsS), i, 18. 

1:5-dichloro-9-hydroxy-, and its 
Q-acetyl derivative (BARNETT, 


Cook, and MATTHEWs), i, 819. 
chloride, 1:5-dichloro- (BARNETT, 
Cook, and MATrHEws), i, 1140. 
salts, 1:5:9-t7ichloro- (BARNETT, 
Cook, and MarrHeEws), i, 1399. 

Anthranyltoluidines, dichloro- (Bar- 
NETT, Cook, and MarrHEws), i, 1140. 

Anthraquinone, decomposition of, by 
heat (LEWIs and SHAFFER), i, 45. 

influence of mercury on the sulphon- 
ation of (CoppENs), i, 1482. 
nitrogen derivatives of (BADISCHE 
ANILIN- & Sopa-Fasrik), i, 414. 
azides (Brass and ZIEGLER), i, 685. 
mercurichlorides (CopPrEns), i, 1433. 

Anthraquinone, 2-amino-, preparation 

of (PHILLIPs), i, 1076. 

triamino-, and its benzoyl derivative 
and dinitro-l-amino- (BECKETT, 
THomas, and ScorrisH Dyes), 
i, 685. 

1:4-dibromo-2-hydroxy- (DE DizsBAcH 
and STREBEL), i, 1435. 

l-nitvo-, effect of administration of 
(JOHN), i, 465. 

Anthraquinones, aminohydroxy-, and 
their derivatives (BRASS and ZIEG- 
LER), i, 686. 

bromo-, reduction of (BARNETT and 
Cook), i, 940. 

chlorodinitroamino-, benzoyl deriv- 
atives (BARNETT), i, 1288. 

hydroxy-, reduction products of 
(PERKIN and Yona), i, 1160. 

Anthraquinone colouring matters 
(BritisH DyEsSTUFFsS CORPORATION, 
Lrp., BADDILEY and Tatum), i, 145, 
414, 

Anthraquinone-2-aldehyde, 5:6:7:8- 
tetrachloro-, 5:6:7:8-tetrachloro-1- 
nitro-, and 1-nitro-, and their deriv- 
atives (RuGGLI and BRUNNER), i, 561. 

Anthraquinone-2-aldehydeindogenide, 
and 5-nitro- (MACBETH and CRAIK), 
i, 1815. 

Anthraquinoneanil (SANDER), i, 982. 

Anthraquinone-2-carboxylic acid, 
3 bromo- (DE DiesBacH and STREBEL), 
i, 1435. 

Anthraquinone-3-carboxylic acid, 
2-bromo- (HELLER and MULLER- 
BARDORFF), i, 546. 

Anthraquinone 2-diazonium sulphates, 
nitro- (TANAKA), i, 1434. 

a- and £-Anthraquinonehydrazines, 
acyl derivatives of (BATTEGAY and 
AMUAT), i, 169. 
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2:3-Anthraquinoneoxythionaphthen, 
and its acetyl derivative (Socrery 
oF CHEMICAL INDUSTRY IN BASLE), 
i, 1812. 
Anthraquinonequinonediazides 
NAKA), i, 1106, 1434. 
Anthraquinonesulphonic acids, methyl 
esters of (COPPENS), i, 1482. 
Anthraquinonyl-3-hydrazine, 2-hydr- 
oxy- (TANAKA), i, 1434, 
Anthraquinyl diacetate, 1:5-dichloro- 
(BARNETT, Cook, and MATTHEWS), 
i, 819. 
— in the intestines (SANARELLI), 
i, 477. 
Anthrone, 2:3:9-¢ribromo-9-nitro- (BAR- 
NETT), i, 1259. 
3-chloro- (MAYER and FIscHBACH), 
i, 1076. 
1:5-dichloro-9-bromo- and -9-nitro- 
(BARNETT, Cook, and MATTHEWS), 
i, 818. 
1:5-dichloro-9-hydroxy- 
and MATTHEWs), i, 18. 
Anthrone series (MAYER and FIscuH- 
BACH), i, 1076. 
Anthronitrile, 1:5-dichloro- (BARNETT, 
Cook, and MatrHews), i, 1141. 
Anthronyl acetate, 1:5-dichloro- (BAR- 
Cook, and MAtTrHEws), 


(Ta- 


(BARNETT 


i, 818. 
ethyl ether, 1:5-dichloro- (BARNETT, 
Cook, and MATTHEWs), i, 1398. 
Anthropodeoxycholic acid, constitution 
of (WIELAND and JAcost), i, 1488. 
and its diformy] derivative (WIELAND 
and REVEREY), i, 181. 
Anthroxanic acid, constitution of, and 
its salts (LEUcHs), i, 1335. 
Antigens, composition of (MUELLER, 
AYMAN, and ZrnssER), i, 1016. 
Wassermann, colloidal properties of 
(KERMACK and i, 
197. 
Antiglyoxalase (FostEr), i, 1495. 
Antimonoxalic acid, potassium salt 
(HoLmEs and TurNER), i, 1130. 
Antimony, atomic weight of (WEATHER- 
ILL), li, 23. 
absorption spectrum of the vapour of 
(NARAYAN and Rao), ii, 927. 
electro-deposition of (BAYERLE), 
ii, 675. 
electro-analytical precipitation of 
(SCHLEICHER and  ‘TovssAINT), 
ii, 1004. 
Antimony alloys with bismuth (OrTANi), 
ii, 533. 
with copper (KURNAKOV and BELo- 
GLAZOV), ii, 787. 
with lead and zinc (TAMMANN and 
Danz), ii, 535. 


SUBJECTS. 


Antimony ¢richloride, distillation of 
(R6OHRE), ii, 157. 
complex salts of (MIYAKE), ii, 
815. 
halides, reactions of, with benzanilide 
and with benzylaniline (VANsTONE), 
i, 662. 
hydride (stibine), 


reparation of, 
electrolytically WW 
882. 


FEKS), ii, 415, 


solid (DrucE ; WEEKS and Druck), 


ii, 700. 

Antimonates, alkali (JANDER and 
Branpt), ii, 988. 

Antimony  sselenide (MosER and 


ATYNSK1), ii, 584. 
trisulphide, velocity of coagulation 
of (JaBLozyNskI and 
ZIECKA-JEDRZEJOWSKA), ii, 665, 
1060. 
sols, adsorption of anions in coagul- 
ation of (GHosH and Duar), 
ii, 336. 
telluride (BRUKL), ii, 895. 
Antimony organic compounds (Marsv- 
MIyA), i, 1472. 
monoaryl and diaryl (CHEMISCHE 
FABRIK VON HEYDEN), i, 86, 87. 


secondary and_ tertiary aromatic 
(CHEMISCHE FABRIK VON HEYDEN), 
i, 86. 

Antimony] tartrates of amines 
(CHRISTIANSEN and Norroy), i, 
654. 

Antimony determination and separ- 
ation :— 


determination of (AUGER), ii, 604. 

determination of, electrometrically 
(FLEYSHER), ii, 243. 

determination of, in the pentasulphide 
and in stibnite (Rupr, SresLer, 
and BRACHMANN), ii, 244. 

separation of arsenic and (HAHN and 
WoLrF), ii, 68. 

separation of copper, lead, tin, and 
(LASSIEUR), ii, 328. 

separation of lead and (LAssiEur), 
ii, 159. 

separation of tin and (SAccaARD!), 
ii, 159. 

Anti-oxygens (Movrev, 
and BADOCHE), i, 117, 362, 363; 
(MovreEv ard DvuFRAIssE), i, 362; 
(MovurEv, DvuFRAIssE, and Lortrs), 
ii, 561. 

Antipyrine (1-phenyl-2:3-dimethyl-5- 
pyrazolone) methiodide, compound of 
iodoform with, and its diiodide (STEIN- 
KOPF and BESSARITSCH), i, 495. - 

Antipyrine, 4-amino-, glycyl derivative, 
and its picronolate (KARRER, DIEcH- 
MANN, and HAgEBLER), i, 243. 


INDEX OF SUBJECTS. 


Antirachitic properties of irradiated 
compounds (Hess, WEINSTOCK, and 
; Hess and WEINSTOCK), 
i, 750. 

substances, production of ultra-violet 
light by (DkuMMoND and WEBSTER), 
ii, 630. 

Apigeninidin perchlorate (PRatr and 
RoBinson), i, 825. 

Aporphine, synthesis of, and its salts 
and derivatives (GADAMER, OBERLIN, 
and SCHOELER), i, 576. 

Apples, constituents of the skins and 

leaves of (RivizrE and PicHarp), 
i, 345. 

nitrogen and carbohydrates in the 
flowers and fruits of (HowLETT), 
i, 1121. 

pectin content of the leaves of (TuTIN), 
i, 1028. 

pectose and pectin in (CARRE), i, 
758. 

quercetin in peel of (SANDs), i, 216. 

sorbitol from (TuTIN), i, 1028. 

physiology of (HAYNES; ARCHBOLD), 
i, 345 

Apple trees, effect of pruning on 

(HookEnr), i, 1367. 

decay of xylem of, from Polystictus 
versicolor (SMITH), i, 1226. 

role of carbohydrates and nitrogen in 
the growth of (HARVEY), i, 1367. 

Aquopentamminecobaltic dichromate. 
See under Cobalt. 

Aquopentammineferrous sulphate. See 
under Iron. 

Arabinose, constitution of (Hirst and 

RoBERTSON), i, 364. 

formation of starch from, by plants 
(PoLtonovsKkt and MOoRVILLEz), 
i, 1222. 

halogenacetyl derivatives, rotation of 
(Hupson and PHELPs), i, 8. 

y-Arabinose, derivatives of (BAKER and 

Hawonrts), i, 365. 

Arabinosemonodiphenylmethanedi- 
methyldihydrazone (v. Braun and 
BaYEr), i, 1383. 

Arabonic acid, ethyl ester (Stmon and 
HASENFRATZ), i, 511. 

l-Arabonolactone, derivatives of (SIMON 
and HAsENFRATZ), i, 511. 

Arachidice acid, synthesis of (ADAM and 
Dyer), i, 354. 

Arachidonic acid as a metabolic product 
of fatty acids (WEsson), i, 1353. 

Arachis oil, lignoceric acid from (HE!- 
DUSCHKA and PyRIkI), i, 229. 

Aragonite, structure of (WYCKOFF), 
ii, 484 ; (TOMKEIEV), ii, 1035. 

thermal properties of (BACKsTROM), 
ii, 1162. 
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Araucaria bidwilli, constituents of seeds 
of (Morrison), i, 619. 

Arbutia pustulosia, extractives of (HoLTz 
and THIELMANN), i, 720. 

Arbutin hydrolysis of, by emulsin 
(JOSEPHSON), i, 1359. 

Argemone oil (Iyer, SupBoROUGH, and 
AYYAR), i, 1128. 

Arginase (EDLBACHER and BoNeEmM), 
i, 863 ; (EDLBACHER and ROTHLER), 
i, 1505. 

bacterial 
i, 1505. 

distribution of, in fishes and other 
animals (HUNTER and DAUPHINEE), 
i, 104. 

detection and determination of 
(HunTER and DAvPHINEE), i, 
104. 

determination of (HUNTER and Dav- 
PHINEE), ii, 247. 

Arginine in Lupinus luteus, enzymic 
decomposition of (WALTER), i, 
1358. 

in the animal organism (Stewart), 
i, 730 

relationship of agmatine to (MULLER), 
i, 1496. 

relation of, to creatine and purine 
metabolism (RosE and Cook), i, 
1003. 

Argon, spectrum of (Lowe and Rose), 

ii, 452. 

ultra-violet spectrum of (LYMAN dnd 
SAUNDERS), ii, 911. 

spectral frequencies of (HOLWECK), 
ii, 336. 

critical potential of (HoLWEck), ii, 
729. 

ionisation of (BARTON), ii, 459. 

mobility of ions of, in air (ERIKSON), 
ii, 1107. 
sitive ions in (BARTON), ii, 6. 

isotherms of (HOLBORN and OrTo), 
ii, 851. 

in gases from fermentation of sugars 
(PicrET, SCHERRER, and HELFER), 
i, 865. 

in living cells (PicreT, SCHERRER, 
and HELFER), i, 1202. 

Aromatic compounds, constitution of, 
and their chemical and physical 
properties (PAsTAK), i, 531 ; ii, 759. 

emission band spectra of (MARSH), 
ii, 470, 675. 
ereoisomerism of (KUHN and JAcoB), 
i, 1260, 1404. 

substitution in the nucleus in (BAR- 
NETT and MaTTHEWs ; PrINs), i, 
18; (BARNETT and Cook), i, 123 ; 
(BARNETT, Cook, and MATTHEWs), 
i, 648, 1140, 1398. 


(KossEL and Currivs), 
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Aromatic compounds, directive influence 
of nitrogen and oxygen atoms in 
substitution in and In- 
GOLD), i, 1142. 


catalytic hydrogenation of, with 
nickel and hydrogen (FELDMANN), 
i, 1263. 

nuclear hydrogenation of, with 
colloidal platinum (Skira), i, 
140. 


action of aromatic alcohols on, in 
presence of aluminium chloride 
(Huston), i, 249. 

reaction of bromonitromethane on, in 
presence of aluminium chloride 
(SHERRILL), i, 237. 

mercuration of (COFFEY), i, 844. 

polynuclear heterocyclic (ARMIT and 
Rosinson), i, 1170. 

in plants (REI), i, 418. 

Arsenic in Cornwall (RussELL and 

HARwoop), ii, 429, 

— of (BAYERLE), ii, 
675. 

colloidal, preparation of (DepE and 
WALTHER), ii, 197. 

in blood, milk, and cerebrospinal fluid 
after injection of salvarsan and its 
derivatives (ForpycE, RosEN, and 
Myers), i, 189. 

Arsenic trichloride, 

ii, 157. 

hydride, solid (Druck), ii, 700. 

diiodide, preparation of (KARAN- 


distillation of 


TASSIS), ii, 994. 
trioxide (arsenious oxide), action of, 
on alkali carbonates (VANZETTI!), 
ii, 421. 
reaction of chlorine with (CAMBI 
and VoLTOLIN), ii, 148. 
action of Grignard reagents on 
(Matsumiya and NAKAL), i, 
1339. 
reduction of permanganic acid by 
(TRAVERS), li, 585. 
Arsenious acid, adsorption of, by 
— aluminium oxide (YoE), 
ii, 107. 


reduction of permanganates by 
(GELOsO), ii, 661. 
Arsenites, catalytic oxidation of 


(REINDERS and Vis), ii, 308. 
Ortho-arsenites ii, 421. 
Arsenic acid, adsorption of, by oxides 

(KozAKEVITSCH), ii, 855, 

Arsenic selenides (Moser and AtTyn- 
SKI), ii, 584. 
Arsenic ¢risulphide, equilibrium of 
thallous sulphide and (CANNERI 
and FERNANDBs), ii, 887. 
colloidal (BouTaric and VUIL- 
LAUME), ii, 112, 
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Arsenic (risulphide sols, stability of, 
and velocity of their falling 
particles (DUMANSK!), ii, 290, 

adsorption of anions in coagula- 
tion of (GHosH and Duar), ii, 
286. 
cataphoresis of, in organic sol- 
vents (BIKERMAN), ii, 522. 
protective action of soaps on 
(PAPACONSTANTINOU), ii, 393. 
coagulation of, by barium chloride 
(RABINOVITSCH), ii, 778. 
action of silver sols on (FREUND- 
LicH and Moor), ii, 198. 
Arsenic organic compounds (AESCHLI- 
MANN, Lees, McCLeLanp, and 
NIcKLIy), i, 319 ; (MARGULIEs), i, 
447, 448; (HAmILron and Sty), 
i, 600 ; (Lewis and STIEGLER), i, 
1470; (CAssELLA & Co.), i, 1470, 
1471; (CHRISTIANSEN, Norton, 
and SHonwan), i, 1471; (Marsv- 
MIYA and NAkAL; MATsuUMIYA; 
RoBeErts and TURNER), i, 1339. 
ter- and quinque-valent toxicity of 
(SCHUMACHER), i, 733. 
quinquevalent asymmetric (AESCHLI- 
MANN), i, 706. 
inhibition of the toxicity of, in 
mammals (VokGTLIN, DyEr, and 
LEONARD), i, 861. 
Arsenious oxide, alkaloid compounds 
of, with tartaric acid (DeBucQUET), 
i, 1090. 
Arsenic determination and separa- 
tion :— 
determination of, and its occurrence 
— and in fish (Cox), ii, 
157. 
determination of,  electro’ytically 
(Morr and JAMIFsoN), ii, 1094. 
determination of, in organic com- 
pounds (NEWBERY), ii, 901. 
determination of, in salvarsan (K1k- 
CHER and v. RupPErrt), ii, 240. 
determination of, in animal organs 
i, 1500. 
determination of, in tissues (LAWSON 
and Scort), i, 996. 
separation of antimony and (HAHN 
and Wo LF), ii, 68. 
Arsenic-antimony organic compounds 
(CHEMISCHE FABRIK VON HEYDEN), 
i, 85, 86. 

Arsenic cathodes. See Cathodes. 

Arsenobenzene, o-, m-, and p-diamino-, 

and their N:N’-dimethylene- 


sulphonates (KASHIMA), i, 1195. 
3:3’-diamino-4:4’-dihydroxy-, diglycyl 

derivative, and its hydrochloride 

(KaRRER, DIECHMANN, and HaEs- 


LER), i, 243. 
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Arsenobenzenes, detection of (Patra), 
i, 1195. 

Arseno-metallic compounds (Binz, 
Bauscu, and i, 1195. 
Arsenostibinobenzene, 3:3’-diamino-4- 
hydroxy-,and3:4’-diamino-4-hydroxy-, 
4’-acetyl derivative, and 4’-chloro- 
3:3’-diamino-4-hydroxy-, and _ its 
hydrochloride (CHEMISCHE Fabrik 

von HeypEN), i, 85. 
Arsinic acids, preparation of (BURTON 
and GIBson), i, 84. 
aliphatic hydroxylated, preparation of 
(Les ETaBLissEMENTS PoULENC 
Frkres and i, 122. 
o-4-Arsinobenzeneazodibromofiuorescein 
(CHRISTIANSEN), i, 1193. 
o-4-Arsinobenzeneazofluorescein 
(CHRISTIANSEN), i, 1193. 
phthalein (CHRISTIANSEN), i, 1193. 

o 4-Arsinobenzeneazophenolphthalein 
(CHRISTIANSEN), i, 1192, 

5-Arsinobenzenesulphamic acid, 2-hydr- 
oxy-, barium salt (CHRISTIANSEN, 
Norton, and SHOHAN), i, 1471. 

5-Arsinobenzenesulphonic acid, 3-amino- 
2-hydroxy- (CHRISTIANSEN, NORTON, 
and SHOHAN), i, 1471. 

Arsonium compounds, effect of, on the 
nervous system (HUNT and RENsHAW), 
i, 861 

Arsphenamine. See Salvarsan. 

Artemisic acid, formation of (BERTOLO), 
i, 546, 921. 

Arthritis, lactic acid in (Casort, 
CROUTER, and PEMBERTON), i, 
$28. 

Artichokes, inulin in (CoLrn), i, 620. 

Aryl sulphonates, reaction of magnesium 
organic halides with (GILMAN, 
BrEaBER, and Myers), i, 1057. 

s-Arylalkylearbamides, nitration of 
(KNIpHoRsT), i, 905. 

Arylaminopropanes, hydroxy-, prepar- 
ation of alky! derivatives of (MERcK, 
Wo LFEs, and Diirzmany), i, 398. 

Arylazides (BAMBERGER), i, 843. 

Arylazo-8-naphthylamines, oxidation of, 
by hydrogen peroxide (CHARRIER 
and Cripra), i, 589. 

Aryldithiazolylmethanes (BoGErT and 
CHERTCOFF), i, 80. 

Arylhydroxylamines, chemistry of 
(BAMBERGER), i, 388. 

Aryl 4-hydroxynaphthyl ketones, pre- 
paration of (SocreTY oF CHEMICAL 
INDUSTRY IN BASLE), i, 558. 

Arylidenecyanoacetic acids (BAKER and 
Lapworth), i, 30. 

Arylmercuric hydroxides, reactions of 
(KoTeNn and ApAms), i, 236. 
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1-Arylpyrazolones, halogen-substituted 
(CHATTAWAY and SrrootTs), i, 71. 
Ascaris lumbricoides, metabolism of 
(SLATER), i, 1208. 
Ascelpias syriaca (milkweed), constituents 
of the hairs of (ScHORGER), i, 872. 
Asparagine, formation of, in plants 
(PRIANISCHNIKOV), i, 213. 
preparation of (PruTT!), i, 758. 
rotatory power of solutions of 
(LiquiER), ii, 743. 
formation of rings from, and _ its 
formyl! derivative (CHERBULIEZ and 
CHAMBERS), i, 1046. 
enzymic deamination of (CLEMENTI 
and CANTAMEsSA), i, 200. 
Aspartic acid, deamination of (AHI- 
GREN), i, 235. 
Aspergillus niger (Sterigmatocystis niger), 
acid formation by (BERNHAUER), 
i, 205. 
effect of the culture media on growth 
and formation of ecids by (MoL- 
LIARD), i, 480. 
phosphorus metabolism of(ScHNuckKE), 
i, 204. 
polysaccharide produced by (ScHMIDT), 
i, 868 


Asperula odorata (woodruff), chemical 
composition of (HERISSEY), i, 1165. 
glucosides of (HERBOTH), i, 760; 
(HERIssEy), i, 1369. 
Asperuligenol (Hérisszy), i, 1165, 
1369 


Asperuloside (HEnissEy), i, 1165, 1369. 
Asthma, analysis of blood in (RAMIREZ, 
St. GEorGcE, and Mosgs), i, 999. 
Asymmetric compounds, calculation of 
rotation of (DE MALLEMANN), ii, 
935. 
Atmospheric air, refractive index of 
(PéRARD), ii, 1137. 
action of light on, saturated with 
halogen vapours (JONES), ii, 984. 
radioactive content of (BoNGARDS), 
ii, 621. 
ionisation of (ERIKson), ii, 6; 
(ANSLOW), ii, 459 ; (LEHMANN and 
Oscoop), ii, 832. 
potential differences between liquids 
and (FRUMKIN), ii, 544. 
isotherms of (HOLBORN and Otro), 
ii, 851. 
specific heats of hydrogen and of 
(BRINKWoORTH), ii, 373. 
effect of curvature of surface on 
solubility of, in water (BAyYLIs), 
ii, 980. 
rare gases in (JEFFREYS), ii, 83. 
iodine in (v. FELLENBERG), ii, 316. 
origin of free oxygen in (TAMMANY), 
ii, 100. 
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Atmospheric air, altitude of ozone in 
(CABANNEs and DuFay), ii, 968. 
absorption of radiation by ozone 

in (FABRY), ii, 627, 
constant mixtures of carbon dioxide 
and (JOHNSTON and WALKER), ii, 
851. 
combustion of gases with (WHITE), 
ii, 48. 
propagation of flame in mixtures of 
inflammable gases with (WHITE), 
ii, 408. 
ignition of mixtures of paraffins and 
(WHEELER), ii, 408. 
influence of organic vapours on the 
inflammability of mixtures of gases 
and (JORISSEN and MEUWISSEN), 
ii, 53, 307; (JoRISSEN and VAN 
DER VALR), ii, 874; (JoRISSEN and 
ONGKIEHONG), ii, 875. 
ignition of mixtures of carbon mon- 
oxide and (CrowE and Newey), 
ii, 875. 
apparatus for determination of carbon 
ioxide and oxygen in (PLANTEFOL), 
ii, 902. 
Atoms, structure of (BepREAG), ii, 363 ; 
(Joos), ii, 736; (JORDAN), ii, 
926 ; (CABRERA), ii, 1107. 
and chemical affinity (W1ILspon), 
ii, 481. 
Bohr’s theory of (TouMAN), ii, 466; 
(MILLIKAN and Bowen), ii, 467, 
733 ; (Foote), ii, 624; (THomson), 


ii, 733. 
Bohr’s model of (EpstEtn), ii, 1. 
theory of emission from (PALACIOS), 
ii, 835. 
vibrations radiated from (CHATUR- 
VEDI), ii, 926. 
and the quantum theory (SomMER- 
FELD), ii, 835. 
Whittaker’s model of (ELI RIDGE), ii, 
1112. 
influence of arrangement of, on refrac- 
tive index (Braae), ii, 92. 
of the same electron structure, spectra 
of (HARTREE), ii, 2; (BOWEN and 
MILLIKAN), ii, 916. 
polarisability of the core of, in 
relation to spectra (SCHRODINGER), 
ii. 722. 
magnetic of (GERLACN), ii, 
258; (SEMENOV), ii, 618; (WILs- 
DoN), ii, 641. 
paramagnetisin and electron configur- 
ation of (JAcKson), ii, 732. 
space quantisation of, in a magnetic 
field (RuARK and Bretr), ii, 477. 
absorption of radiation by the emitting 
(DE and THIBAUD), ii, 
165. 


Atoms, distribution of electrons in 


(STONER), ii, 85; (PavLt), ii, 339; 
(SmitH), ii, 1023. 

transformation of, into radiation 
(STERN), ii, 1021. 

equilibria between electrons, radiation 
and (Dirac), ii, 6. 

grouping of, and specific affinity 
(FEIGL), i, 170. 

size of, in relation to optical rotation 
(Bravys), ii, 633. 

radii of, from magnetic susceptibility 
(CABRERA), ii, 624. 

law of force within (GREEN), ii, 466. 

attraction and repulsion in (Kory), 
ii, 1112. 

collisions between (FRANCK), ii, 836 ; 
(Bonr), ii, 1022. 

disintegration of (RUTHERFORD), ii, 

348 ; (PETTERSSON and KirscH), 
ii, 623. 

by a-particles (Kirscn), ii, 923. 

calculation of transition probabilities 
in (SLATER), ii, 734. 

mass variations in (HAM), ii, 734. 

chemical properties of (KRAMERS), ii, 
835. 


Atomic constants in relation to additive 


properties (Swarts), ii, 744. 
number, relation between crystal 
structure and (Scott), ii, 369. 

and optical separations (MENZIES), 
ii, 2. 
and quantum numbers (HARTREE), 
ii, 467. 
force fields (BRACKETT), ii, 2. 


Atomic weight of aluminium (KkEPELKA 


and ii, 620. 

of antimony (WEATHERILL), ii, 23. 

of bismuth (CLassen and Srravcn), 
ii, 175. 

of boron (Briscok and Rosinson), 
ii, 346 ; (Briscoz, RoBiInson, and 
STEPHENSON), ii, 619. 

of bromine (MOLEs), ii, 346 ; (ROBIN- 
son and Briscok), ii, 620. 

of carbon and silver (DEAN), ii, 
255. 

of chlorine (GLEDITSCH), ii, 174 ; 
ii, 346; (Harkins and 
Stonk), ii, 921, 1108; (MeNzizs), 
ii, 1109. 

of copper (RUER and Bopk), ii, 620. 

of gold obtained from mercury 
(HOnIGscHMID and ii, 924. 

of hafnium (H6niescuMIp and ZInTL), 
ii, 255, 347 ; (HEvEsy), ii, 255. 

of holmium and Hopxrns), 
ii, 463. 

of hydrogen (Moxzs), ii, 346. 

of lead isotopes (GLEDITsSCH, DOREN- 
FELDT, and Bere), ii, 732. 
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Atomic weight of selenium (BRUYLANTS, 
LAFORTUNE, and VERBRUGGEN), ii, 
174. 

of silicon (HONIGSCHMID and STEIN- 
HEIL), ii, 174. 

of silver (MoLEs), ii, 346. 

of zirconium (HONIGSCHMID, ZINTL, 
and GONZALEZ), ii, 174 ; (HEVEsy), 
ii, 255. 

Atomic weights, fundamental (MoLzs), 
ii, 346, 1021. 

Atriplex, absorption of water and chlorine 
ions by leaves of (Woop), i, 1024. 

Atrolactinic acid, synthesis of glycols 
from (RoGER), i, 659. 

Atromentin, and its salts and deriv- 
atives and Postowsky), i, 50, 
1439. 

Atropine, action of, on the intestines 
(JENDRASSIK and TANGL), i, 1502. 

n- and apo-Atropine N-oxides, and their 
derivatives (POLONOVSKI and PoLo- 
NOVSKI), i, 829. 

Aurin, and its derivatives (GoMBERG 
and Snow), i, 660. 

Aurora, of (VEGARD, ONNEs, 

and Kregsom), ii, 474; (VEGARD), 
ii, 630. 

green line in spectrum of (MCLENNAN), 
ii, 249, 339; (McLENNAN and 
SHRvM), ii, 723. 

Auto-catalysis (QUARTAROLI), ii, 53. 

Autohemolysin, artificial production of 
(NANnBA), i, 1344. 

Autolysis (HERTZMAN and BRADLEY), 
i, 102; (Rona, MISLowITZzER, and 
SEIDENBERG), i, 335; (STEPPUHN 
and UTKIN-LJuBovzov), i, 864. 

Autoxidation (Mourrev, 
and Bapocue), i, 117, 362, 363; 
(Movurev and i, 362 ; 
(TscH1rcH), i, 856; (MovuREv, 
DvurralIssE, and Lorre), ii, 561 ; 
(STAUDINGER, DYCKERHOFF, 
Kiever, and Ruzicka), i, 933. 

and dehydrogenation (MANcHor and 
GALL), i, 561. 

of organic compounds (STAUDINGER), 
i, 897, 898. 

Auxoureases (Hosokawa), i, 
(KocuMAnn), i, 200. 

combination of, with enzymes (RosEN- 
FELD), i, 336. 

Avitaminosis, biochemistry of (Pat- 
LADIN and KuprJAVZEVA; PAL- 
LADIN and NorMARK; PALLADIN 
and Savron), i, 461; (PALLADIN 
and KraTinova), i, 1514. 

effect of, on gastric digestion (GRoEB- 
BELS and SPERFKLD), i, 1514. 

metabolism in (SHINoDA), i, 610. 

respiration in (RocHE), i, 462. 


104 ; 
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Avogadro's constant, determination of 
(ALEXANDER), ii, 364. 

Azides, action of toluquinone with 
(CHatTAwAy and  PaRKEs), i, 
985. 

Azido-carbon disulphide (W1Lcoxon, 
McKINNEY, and Browns), i, 1051. 
Azido compounds, action of sodium 

arsenite on (GUTMANN), i, 84. 
3-Azidophenanthraphenazine 
and NICKEL), i, 447. 
$-Azidophenanthraquinone (Brass and 
NICKEL), i, 447. 

Azines, preparation of (AKTIEN-GESELL- 
SCHAFT FUR ANILINFABRIKATION), 
i, 304. 

hydrogenation of, with aluminium 
amalgam (MAZOUREVITCH), i, 1240. 

Azines, amino-, from naphthalene 
derivatives (KEHRMANN and SaAFAR), 
i, 1331. 

Azine colouring matters from oxalyl- 
dibenzyl ketone (CHAKRAVARTI), 
i, 1330. 

Azoanilinesulphonic acids, formation of 
(LEwcocr), i, 597. 

Azobenzene, binary systems of, with 
phenols (KREMANN, ZECHNER, and 
WEBER), ii, 650. 

reduction of, by organo-magnesium 
halides (GILMAN and PICKENS), 
i, 1386. 
Azobenzene, y-hydroxy, See Benzeneazo- 
phenol. 
pp’ -dihydroxy-, salts and green modi- 
fication of (VORLANDER and 
Kunze), i, 1106. 
p-oximinoamino-, 


(BRAss 


acetyl derivative 


(KARRER, DIECHMANN, and 
HAEBLER), i, 243. 
Azobenzenes, nitro- (CHARRIER and 


BERETTA), i, 316. 

Azobenzene-4:4’-dicarboxylic acid, 

3:3’-dibromo-, and its silver salt 
and glycol ester (FREJKA and 
ViITHA), i, 663. 
and its ethylene ester (FREJKA and 
VitHA), i, 1416, 
o-Azobenzylaniline (KLBs and GAUMER), 
i, 167. 
o-Azobenzyl-o- and -p-toluidines (ELBS 
and GAUMER), i, 168. 

Azo-colouring matters (WHEELER and 
Morse), i, 22; (Rowe and Tar- 
BETT), i, 317 ; (FARBENFABRIKEN 
vorm. F. Bayer & Co.; Fars- 


WERKE VORM. MEISTER, LUCIUS, 

& Brintnec), i, 598 ; (CHEMISCHE 

FABRIK 

i, 598, 989. 
constitution and fastness of (JoHN), 

i, 1336. 


GRIESHEIM-ELEKTRON), 
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Azo-colouring matters, stereoisomeric 
(MorGAN and SKINNER), i, 1191. 
influence of methyl and sulphonic 
acid groups on the colour of 
(WANNER), i, 841. 
from ipecacuanha alkaloids (PALKIN 
and WALEs), i, 1087. 
mercury derivatives of (PROSKOURIA- 
KOFF and Ralziss), i, 1107. 
action of phenylhydrazine and sodium 
hydrogen sulphite on (BUCHERER 
and STIcHRL), i, 1338. 
Azo-compounds, halochromism of 
(BRAND, STALLMANN, GROEBE, and 
STEIN), i, 397. 
caprohalide compounds of (Diets and 
Kotz), i, 988. 
addition of, to ethylenes (INcoLD and 
WEAVER), i, 580. 

Azodicarboxylic acid, esters, reactions of, 
with aromatic hydrocarbons (STOLLE 
and ADAM), i, 1469. 

Azodiethylacetonitrile (Dox), i, 797. 

Azo-5:5’-di-2-phenyl-1:2:3:4-tetrazole, 
and the corresponding hydrazo com- 
pound and Orrn), i, 1464. 

Azoimide (hydrazoic acid ; nitrogen 

hydride), oxidation of (Rascuie), 
ii, 223. 

reduction of (RAscHIG), ii, 223. 

reactions of, with azido-carbon disul- 
phide and with thiocyanogen (WiL- 
coxon, McKINNEy, and Browne), 
i, 1051. 

additive compounds of (OLIVERI- 
ManpaAtA), ii, 815. 

Azomethane cuprochloride and 
Kott), i, 988. 

Azomethylethylacetonitrile (Dox), i, 
796. 


2:3-endoAzo-7-methy1-4:5:6:7-tetra- 
hydroindazole (v. AUWERS, BAHR, 
and FREsg), i, 313. 

8:3’-Azo-7-methyltetrahydroindazole 
(v. AuWeERs, BaHR, and FRESE), 
i, 313. 

Azoisopropane cuprochloride (D1ELs and 
Kou), i, 988. 

Azotobacter, fixation of nitrogen by 
(LIPMAN and TEAKLE), i, 491. 

Azotobacter agile, fixation of nitrogen by 
(KostytscHEV and RyYSKALTCHOUR), 
i, 1014. 

Azotobacter chroococcum, fixation of 
nitrogen by mixed cultures of (Lip- 
MAN and TEAKLE), i, 748. 

p-Azoxyanisole, diamagnetism of (Forx 
and Royer), ii, 755. 

Azoxybenzenebisazodimethylaniline 
(EBs), i, 164. 

o-Azoxybenzylaniline and Gav- 
MER), i, 167. 
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o-Azoxybenzyl-o- and -p-toluidines 
(EBs and GAUMER), i, 168. 

Azoxyphenols, action of nitrous acid on 
(Bieravi and ANGELI), i, 316. 

Azoxytetraphenylmethane 
SCHMIDT and CHRISTMANN), i, 649. 

Azoxy-2:4:5-triphenyloxazole (TRicER 
and PHILIPPsoN), i, 986. 


Bacilli, acetone-producing (FowLrr and 
SUBRAMANYAN), i, 1216. 
producing red pigment in acetone- 
butyl alcohol fermentation (Fren, 
PETERSON, and CARROLL), i, 1013. 
tubercle, nutrition of (Konpo), i, 
206. 
metabolism of (Konno), i, 477. 
amino-acids of, and their metabolism 
(CAMPBELL), i, 1511. 
distribution of nitrogen in the pro- 
tein fraction of (JoHNSON and 
CoGHIL1), i, 748. 
detection of tryptophan in (Mar. 
and E. WoLLMAN), i, 205. 

Bacillus abortus, effect of, on the pro- 
teins of blood (HowE and SANDER- 
son), i, 477. 

Bacillus acetoethylicum, acetone form- 
ation from sugars by (SPEAKMAN), 
i, 1013. 

Bacillus ertrycke, effect of carbohydrates 
on hydrogen sulphide production by 
(HEAP and CapnEss), i, 480. 

Bacillus botulinus, metabolism of (WaG- 
NER, Meyer, and Dozier), i, 1510. 
Bacillus coli communis, effect of hydro- 

geneion concentration on growth of 
(BLok), i, 615. 

formation of hydrogen sulphide by 
(MuLsow and i, 1510. 

action of bismuth on (LEMAyY and 
JALOUSTRE), i, 206. 

decomposition of cholic acid by 
(Kaztro), i, 1363. 

decomposition of dextrose by (AUBEL 
and SALABARTAN), i, 747. 

Bacillus coli aerogenes, Voges-Proskauer 
reaction for (LINTON), i, 867. 

Bacillus diphtheriae, energy for culture 

of (ABT), i, 1014. 
hydrogen-ion concentration in cultures 
of (ABT and LoIsEAv), i, 479. 

Bacillus lactis aerogenes, destruction of 
uric acid by (EcKER and Morris), 
i, 1118. 

Bacillus macerans, fermentation of 
carbohydrates by (MoskoviTs), i, 
1511, 
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Bacillus pyocyaneus, blue pigment of 
(WREDE and Srrack), i, 174, 844. 
assimilation and transformation of 
aromatic compounds by (SuPNIEW- 
SKI), i, 340. 

decomposition of carnosine by (HEF- 
TER), i, 1362. 

Bacillus tuberculosis, action of chemicals 
on growth of (KARWACKI), i, 1015. 
Bacillus welchii, formation of acralde- 

hyde from glycerol by (HUMPHREYS), 
i, 340. 
Bacteria, conductivity changes for 
(Parsons and STuRGEs), i, 1509. 
changes in hydrogen-ion concentration 
of cultures of (SIERAKOVSKI), i, 
204. 

anaérobic growth of (QuasTEL and 
STEPHENSON), i, 1217. 

acid agglutination of cells of (WEB- 
STER), i, 749. 

action of water and salt solutions on 
(PANISSET, VERGE, and CARNEIRO), 
i, 339. 

autolysis of (LEMoIGNE), i, 478. 

chemical mechanism of reactions of 
(E. W. and A. E. SrTEary), i, 
339, 

action of, on bile acids (Licur), 
i, 478. 

carbon dioxide in cultures of (S1ERA- 
KOVSKI and ZAJDEL), i, 338. 

effect of dyes on growth of (BURNET), 
i, 1117. 

effect of hydrogen peroxide on (BuR- 
NET), i, 1117; (PETROVANU), i, 
1362. 

production of hydrogen peroxide by 
and Gorpon), i, 1362. 

utilisation of quinic acid by (BUTKE- 
VITSCH), i, 1511. 

decomposition of starch by (Srepi1cH), 
i, 1510. 

decomposition of uric acid by (MoRRIs 
and EckEr), i, 478. 

vitamins promoting growth of (Davip- 
SOHN), i, 108. 

effect of, on buffering and amino- 
nitrogen increase in nutrient media 
(BLEYER), i, 746. 

fermentation by (pE GRAAFF and LE 
FivRE), i, 478. 

isolation of cultures of, and their 
oxydase activity (FELTON), i, 1509. 

symbiosis of seeds and (FowLER and 
CuRIsTIEB), i, 344. 

chemical differentiation of (E. W. and 
A. E. Stearn), i, 1013. 

acid-fast, metabolism of (Konno), 
i, 206. 

producing ethyl butyrate (BIDAULT 
and BLAIGNAN), i, 1216. 


Bacteria, lactic acid, from cereals (FrEpD, 
PETERSON, and SriLgs), i, 1014. 
respiration of (KosTYTsCHEV and 
AFANASIEVA), i, 1118. 
formation of acetylmethylcarbinol 
and 2:3-butyleneglycol by (KLUY- 
and DonKER), i, 1215. 
living, hydrogen-ion concentration of 
(BALINT), i, 338. 
mannitol-producing, fermentation pro- 
ducts of (Sti1LEs, PETERSON, and 
FRED), i, 1216, 1510. 
nitrogen-fixing, effect of radioactive 
substances on (KAyYsER and 
DELAVAL), i, 1116. 
action of (GAARDER and HAGEm), 
i, 480. 
activity of, in soils (TRuFFAUT and 
BEzssONOFF), i, 1227. 
resting, dehydrogenation by (QUASTEL 
and WHETHAM), i, 1015, 1217; 
(QUASTEL and Woo.pRIDGE), 
i, 1217. 
reactions of (QUASTEL, STEPHENSON, 
and WHETHAM), i, 747. 
soil, conversion of thiosulphates into 
sulphates by (GUITTONNEAU), i, 
1218. 
in moor soils (ARND), i, 490. 
sulphur (BAas-BEcKING), i, 1217. 
nitroprusside reaction of (CALLOW 
and Rosinson), i, 478. 
detection of the reducing power of 
(FELTON), i, 1509. 
determination of indole and skatole in 
(FELLERs and CLoveH), i, 1015. 
Bactericidal action and chemical con- 
stitution (IsH1waRkA), i, 750. 
Buillonia spicata, glucoside from 
(HERISSEY), i, 147. 
Balance, ultra. See Ultrabalance. 
Balbiano’s acid, structure of (RoTH- 
STEIN, STEVENSON, and THORPE), i, 
884. 
Balmer law as an equation of motion 
(PAGE), ii, 468. 
Bamboo, growth of shoots of (Komatsu 
and TANAKA), i, 1369. 
Barbituric acid derivatives (VOORHEES 
and SKINNER), i, 837. 
preparation of (RIEDEL), i, 1453. 
narcotic effect of (REDONNET), i, 
862. 
alkyl derivatives, distinction between 
(ZAMPARO), ii, 907. 
distribution of, in the organism 
(FREDET and FaBrRe), i, 467. 
isoBarbituric acid, oxidation of (DavID- 
son and Bavupiscn), i, 1189. 
Barbituric acids, alkylated, localisation 
and excretion of (FABRE and FREDET), 
i, 1504. 
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Barite. See Barytes. 
Barium, structure of (CoLLINs), ii, 623. 
pure, preparation of (DANNER), ii, 62. 
pole-effect in spectrum of (Monr), ii, 
612. 

equilibrium between lithium and, and 
their fused chlorides (JELLINEK and 
CZERWINSKI), ii, 124. 

Barium alloys with mercury, electrodes 
of. See Electrodes. 

Barium aluminate, hydrated, effect of 
heating on (MALQUORI), ii, 813. 
uranyl carbonate (HEDVALL), ii, 991. 
chloride, conductivity of solutions of, 

and its mixtures with cobalt 
chloride (MazzeEtTT1), ii, 210. 
heats of solution of, in aqueous 
alcohol KoLosovsk}), ii, 540. 
energy of dilution and activity of 
ions in aqueous solutions of 
(PEARCE and GELBACH), ii, 867. 
nitrate, periodic crystallisation of 
and Myers), ii, 1168. 
oxide, action of, on silicates at high 
temperatures (TAMMANN and 
GREVEMEYER), ii, 580. 
peroxide, new (CARLTON), ii, 1183. 
selenide, crystal structure of (SLAT- 
TERY), ii, 369. 
sulphate, solubility and size of grain 
of crystals of (BALAREFF), ii, 853. 
apparatus for precipitation of 
(Murray), ii, 236. 
co-precipitation of radium sulphate 
and (DoERNER and Hoskins), 
ii, 381. 

Barium detection :— 
detection of (KoLTHOFF), ii, 1095. 
detection of, in presence of strontium 

(FEIGL), ii, 435. 

Barley, nutrients for culture of (JoNES 

and PEMBER), i, 1030. 

culture of, with nitrogen, phosphorus 
and potassium (PEMBER and Mc- 
LEAn), i, i121. 

effect of ethyl and methyl alcohols on 
growth of (Puri), i, 217. 

Barytes, reflection of Réntgen rays by 

(ALLIsoN), ii, 18. 

crystal structure of (PAULING and 
EmMEtT ; WyckorF and MERwIN), 
ii, 485. 

Base, C,H,,0;N, and its derivatives, 
from hydrolysis of proteins 
(ScHRYVER, Buston, and 
HERJEE), i, 794. 

C,H,,0,N, from Geodia gigas (ACKER- 
MANN, Hotz, and REINWEIN), i, 


720. 

Cy 9H,;N, and its salts, from 5-eihyl- 
2-vinylpyridine methiodide 
nics and HoFFMANN), i, 299. 
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Base, C,,H,;0;N;S, from yoast (Suzuk1, 
OpDAKE, and Mort), i, 338. 

CygHs90,N,, from amniotic fluid 
— and HEINLEIN), i, 

C,,H,,ON, from m-phenoxymethyl- 
benzylamine (v. Braun and 
i, 1406. 

C,,H,,ON, and its methiodide, from 
o-phenoxymethylbenzylamine (vy. 
BRAUN and Retc#), i, 1406. 

C\4H3,0N, from p-phenoxymethyl. 
benzylamine and fuming hydro- 
chloric acid (vj Braun and 
i, 1405. 

C,,H,,N and its salts, from distillation 
of chelerythrine and sanguinarine 
(GADAMER and STICHEL), 1, 287. 

C,.H,,N, and its hydrochloride, from 
and hydrochloric acid 
(LEUCHS and WINZER), i, 1282. 

Bases, action of haemoglobin with 
(ADAIR), i, 850. 

inactive, and inactive acids, mutual 
resolution of (INGERSOLL), i, 814. 

metallo-organic (HEIN and MeErn- 
INGER), li, 842, 

organic, electrolysis of (PopRoUZEK), 

ii, 677. « 
adsorption and basic exchange of 
salts of (UNGERER), ii, 658. 
hydroferri- and hydroferro-cyanides 
of (CUMMING), i, 122. 
preparation of iodomercurates of, 
from their iodoantimonates 
(CAILLE and VIEL), i, 68. 

weak, indicator for determination of 
ii, 899. 

weak organic, detection of (RoBINSON), 
ii, 606. 

determination of, 
(Harris), ii, 155. 

Basedow’s disease, fat and cholesterol in 

blood in (Binc and i, 

999. 

Bassia longifolia, variations in con- 
stituents of (FowLER and DINANATH), 

i, 346. 

Bauxite, effect of heating on (HoULDs- 

WORTH and Coss), ii, 671. 

Beans, effect of light on etiolated leaves 
of (PALLADIN), i, 1517. 

calabar. See Calabar bean. 

French and soya, oxidising enzymes 
in (NiTzEscu and Cosma), i, 471. 

jack. See Canavalia ensiformis. 

idney, hexamethylenetetramine as a 
nutrient for (E. and G. Nicowas), 
i, 623. 

soja. See Soja beans. 

Bearing metal, lead-base, microstructure 


volumetrically 


of (ELLIs), ii, 282. 
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Beckmann transformation (Vv. AUWERS 
and JorDAN), i, 264; (v. AUWERs, 
LEcHNER, and BUNDESMANN), i, 265; 
(LACHMANN), i, 678; (Komatsu and 
HrratpzuM!1), i, 934; (MEISEN- 
HEIMER, LANGE, and LAMPARTER), 
i, 1073; (YAMAGUCHI), i, 1278. 

Becquerel effect on copper oxide elec- 
trodes (VAN Disok), li, 10858. 

Becquerelite, structure and analysis of 
(ScHOEP), ii, 235. 

Beech wood, pectic substance from 
(O'Dwyer), i, 1225. 

Beer, bitter principles in (KLEt), ii, 


effect of fermentation of wort of, on 
water-soluble vitamins (Sourn- 
GATE), i, 209. 

Beet, sugar, phosphatides from the root 

of (GRAFE and Horvat), i, 1522. 

Behenic acid, bromoiodo-, and iodo- 

hydroxy- (HoLDE and GorGas), i, 

883, 

Benzaldehyde, preparation of (MANN 
and PAULSON), ii, 556. 

catalytic reduction of (CAROTHERS 
and ADAMS), ii, 693. 

compound of aminomalononitrile and 
(GRISCHKEVITSCH-TROCHIMOVSKI 
and SEMENCOV), i, 1069. 

and chloro-, chlorophenylhydrazones 
of (HumpHrirs, HuMBLE, and 
Evans), i, 989. 

phenylhydrazone, action of bromine 
on (CHATTAWAY and WALKER), i, 
929. 

p-toluenesulphonylhydrazone (FREv- 
DENBERG and BiiiMMEL), i, 52. 

determination of chlorine in (BUKSCH- 
NEWSKI; Faust and SPANGLER), 
ii, 1000. 

p-amino-, benzoyl derivative (PFeErr- 

FER), i, 410. 

and its derivatives (PFEIFFER, 
KALCKBRENNER, and BEHR), 
i, 549. 

w- and p-bromo-, w-chloro- and w-cy- 
ano-, 2:4-dibromophenylhydrazones 
(CHATTAWAY and WALKER), i, 929. 

bromonitro-, chloronitro-, and nitro-, 
bromo-and chloro-phenylhydrazones 
of, and their acetyl derivatives 
(CHATTAWAY and WALKER), i, 
1104. - 

m-hydroxy-, bromo and nitro deriv- 
atives, and their derivatives (HopG- 
SON and BEARD), i, 674. 

iodo derivatives, phenylhydrazones of 
(FicHTER and Lorrer), i, 1055. 


o- and me-nitro-, condensation of 


8-methoxy-2-methylquinoline with 


(TR6GER and DANEHL), i, 974. 
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Benzaldehyde, m- and p-nitro-, bromo- 
and chloro-phenylhydrazidines 
(CHATTAWAY and WALKER), i, 
1194. 

2:6-dinitro-, hydrazones of (v. AUWERS 
and i, 1102. 

6-nitro-3-hydroxy-, derivatives 
(MAson and JENKINSON), i, 931. 

Benzaldehyde-p-arsinic acid, hydrazones 
and semicarbazone of (MARGULIES), 
i, 448. 

Benzaldehyde-2:4-dibromophenylhydr- 
azidine (CHATTAWAY and WALKER), 
i, 930. 

Benzaldehyde-2-chloro-5-pyridylhydr- 
azone (PIERONI and Havpt), i, 
1316. 

Benzaldehydediphenylene-4:4’-dihydr- 
azone, and o-, and p-nitro- (CHAT- 
TAWAY, IRELAND, and WALKER), i, 
1195. 

Benzaldehydephenylcitronellylhydr- 
azone (RuPE and RINDERKNECHT), i, 
658. 

Benzaldimine (GRIGNARD and Escour- 
ROU), i, 931. 

Benzaldoxime, and p-hydroxy-, m- and 
p-nitro-, aryl ethers of (BAMBERGER), 
i, 142. 

Benzaldoxime, p-nitro-, benzoyl deriv- 
ative (NEBER, HARTUNG, and Ruopp), 
i, 1072. 

Benzaldoximes, catalysis of, with reduced 
copper (YAMAGUCHI), i, 1278. 

Benzaldoximes, 2-chloro-5-nitro-(BRADY 
and BIsHOP), i, 930. 

Benzamide, solubility of, in mixed sol- 
vents (PLEUGER), li, 283. 

Benzamide, 4-chloro-3:5-dinitro-, and 
3:5-dinitro-4-amino- (LINDEMANN and 
WESSEL), i, 1099. 

Benzanilide, reactions of antimony 

halides with (VANSTONE), i. 662. 
p-disulphoxide (BERE and SMILEs), 
i, 22. 

1:2-Benzanthracene, 9-(or 10)-nitro- 
(BARNETT and MATTHEWS), i, 821. 

1:2-Benzanthraquinone, reduction of 
and MATTHEWs), i, 820. 

1:2-Benzanthrones, and their benzoates 
(BARNETT and MATTHEWS), i, 821. 

Benzazide, 4-chloro-3:5-dinitro- (LINDE- 
MANN and WEsSsEL), i, 1099. 

Benzazimide, acetyl and benzoyl deriv- 
atives (HELLER, BuCHWALDT, Fucus, 
KLEINICKE, and Kuoss), i, 1325. 

Benzazimide, 3-amino-, and its deriv- 
atives (HELLER, GORING, KLoss, and 
KOHLER), i, 1322. 

Benzazimidecarboxylic acid, ethyl ester 
(HELLER, BucHWALDT, Fucus, KLEI- 
NICKE, and Kross), i, 1825. 
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Benz-o-chloromethylbenzylamide (Vv. 
and i, 1407. 

6:7-Benzcoumarandiol-2-anil, 5-bromo- 
(Frizs and Puscn), i, 570. 

4:5-Benzcoumaran-3-one, bromo deriv- 
atives and 2-acinitro-, sodium salt 
(FrriEs and Puscn), i, 569. 

6:7-Benzcoumaran-3-one, 2:2:5-tribromo- 
(Frizs and Puscn), i, 570. 

Benzcoumaran-3-one-2-anils (FRIzs and 
Puscu), i, 569. 

4:5-Benzcoumarophenazine (Frizs and 
PuscH), i, 569. 

Benz-m- and -p-cyanomethylbenzyl- 
amides (v. Braun and REIcH), i, 
1406. 

Benz-8-o-cyanomethylphenylethylamide 
(v. Braun and Retcn), i, 1407. 

meso-Benzdianthrone, 4:5:8:4’:5':8’-hexa- 
chloro- (EcKERT), i, 414. 

Benzeins, preparation of (SEN and 
SARKAR), i, 812. 

Benzene, structure of (vAN LAAR), i, 
799, 894; (ScHooRL; Prins), i, 
894; (RAMANATHAN), i, 1255. 

molecular structure of (BECKENKAMP), 
ii, 90. 
formula of (BECKENKAMP), ii, 358. 
triangular formula for (RICHARD), i, 
1054. 
nucleus, structure of (DoMINIKIEWICZ), 
i, 15. 
and substitution (Giva and PEt- 
RONIv), i, 1896. 
substitution in (Prins), i, 379; 
(Francis, HILL, and JoHNSTON), 
i, 1141; (VoRLANDER), i, 1255; 
(FRANcrIs), i, 1261, 13899; (Sonn 
and PaTscHKE), i, 1279; 
(Francis and Hitz), ii, 163. 
model of (SciROER), i, 379. 
synthesis of, from acetylene (KOVACHE 
and Tricot), i, 799. 
— of (Manrsu), ii, 625. 
absorption spectrum of (DREtscH), ii, 
178. 
absorption spectrum of aqueous 
solutions of (VLEs and GeEx), ii, 
1115. 
infra-red absorption spectra of 
(DREIscB), ii, 627. 
Tesla-luminescence spectrum of 
(McVickEr, MArsu, and STEWART), 
ii, 86. 
fluorescence of the vapour of (PRINGs- 
HEIM and REIMANN), ii, 181. 
latent heat of fusion of (STRATTON 
and PARTINGTON), ii, 25; (MAAss 
and WALDBAUER), ii, 492. 
boiling points of mixtures of ethyl 
aleohol, water, and (BARBAUDY), 
ii, 766, 


Benzene, interfacial tension between 
potassium and sodium amalgams 
and (BHATNAGAR, PrRasap, and 
ii, 194. 

surface tension of (ALI), ii, 763. 
and its mixtures with cyclohexanols 
( WEISSENBERGER and ScHUSTER), 
ii, 648. 
eryoscopy with (Jonzs and Bury), 
ii, 1040. 
catalytic hydrogenation of, in presence 
of copper (PFASE and Purpvum), 
i, 798. 
effect of thiophen on catalytic nickel 
in reduction of (Kusora and Yosui- 
KAWaA), ii, 805. 
action of benzoyl peroxide on 
(GELISSEN and HERMANS), i, 545, 
action of iodine on (CosTEANv), i, 
238. 
behaviour of, in the body (THIER- 
FELDER and KLENk), i, 1938. 
as indicator in iodometry (Kano), 
ii, 1010. 
derivatives, ultra-violet absorption 
spectra of (KLINGSTEDT), ii, 929. 
melting points of (PAsTAk), ii, 
759. 
substitution in (SkKRAUP and 
PoLLER), i, 143. 
ring closure in the meta-position in 
(v. Braun and ENGEL), i, 382. 
determination of m-isomerides in 
(FRANcts and Hit1), ii, 163. 
vicinal trisubstituted, substitution 
in (RUBENSTEIN), i, 1428. 

Benzene, bromo-, compound of alumin- 
ium chloride, nitrogen peroxide, and 
(SCHAARSCHMIDT, BALZERKIEWICZ, 
and GANTE), i, 532. 

p-dichloro-, freezing point of (Coorer). 
i, 800. 
1-chloro-2-bromo-4:6-dinitro-, and 
1:3-dichlorodinitro- (SANK and 
JosH1), i, 134. 
chloronitro derivatives, — physical 
properties of (DESVERGNEs), ii, 
490 


reactions of, with sodium sulphides 
(Hopeson and WILson), i, 532. 

m-chloronitro-, nitration of (Hope- 
son), i, 1397. 

chlorothiol- (LECHER, HOLSCHNEIDER, 
K6BERLE, SPEER, and SricKLIy), 
i, 390. 

and its homologues, fluoro derivatives, 
rotation of (K1zz1), ii, 357. 

hydroxy derivatives, surface tensions 
of aqueous solutions of (HARKINS 
and Gnavron), ii, 658. 

iodo-, electrolytic oxidation of (Fici- 
TER and LotreER), i, 1055. 
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Benzene, diiodo derivatives, compounds 
of magnesium with (THomAs), i, 
1053. 

p-iodoxynitro-, action of alkali 
hydroxides (VoRLANDER and 
BUcHNER), i, 1055. 
nitro-, electrolysis of, with the 
mercury dropping cathode (SHIK- 
ATA), ii, 304. 
cryoscopy with (BRowN and Bury), 
ii, 82; (StpGwick and EwBank), 
ii, 38 ; (Brown), ii, 296. 
colloidal solutions of dehydrating 
agents in (BRown and Bury), 
ii, 1055. 
action of, on lead in acetic acid 
solution (PINs), ii, 1169. 
m-dinitro-, melting point of (PUSHIN), 
ii, 277. 
trinitro-, dissociation constants of 
compounds of amines with (Ley, 
Grav, and EMMERICB), ii, 1159. 
nitroso-, polarisation of (RoBINsON), 
i, 801 
action of, on o-nitroaniline (CHAR- 
RIER and BERETTA), i, 21. 

Benzenes, chloronitro-, mutual solubility 

of (KoHMAN), ii, 1052. 
o- and p-chloronitro-, separation of 
(MotinaRi), i, 380. 
tetrachloronitro-, and their reactions 
with sodium methoxide (BERCK- 
MANS and HoLLEMAN), i, 1136. 
dinitro-, mutual solubility of (AN- 
DREWS), ii, 1052. 
Benzeneazo-p-acetamidophenol, o-nitro- 
(ExBs), i, 164. 
Benzeneazo-4-amino-8-naphthol, 1l-am- 
ino- (AKTIEN-GESELLSCHAFT FUR ANI- 
LIN-FABRIKATION), i, 989. 
Benzeneazo-2-amino-4-phenylthiazole, 
p-nitro- (BoGERT and CHERTCOFF), 
i, 315. 
Benzeneazoauiline, o-nitro-(ELBs), i,164. 
Benzeneazobenzylformaldoxime, and its 
derivatives (WALKER), i, 1193. 
Benzeneazodimethylaniline, o0-amino-, 
and o-nitro-, hydrochloride (ELBs), 
i, 164. 
2-Benzeneazo-4:5-dimethylglyoxaline, 
2-p-bromo-, and its hydrochloride 
(BurRTLEs and PyMaAn), i, 1326. 
Benzeneazodiphenylamine, 0-nitro-, and 
its derivatives (ELBs), i, 164. 
5-Benzeneazo-6-hydroxy-2-methylnaph- 
thalene, and its 4’-sulphonic acid and 
4’-nitro- (DZIEWONSKI, SCHOENOWNA, 
and WALDMANN), i, 1057. 
1-Benzeneazo-2:4-dihydroxynaphthal- 
ene, py-amino-, and its 8-sulphonic 
acid (AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), i, 988. 
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3-Benzeneazo-2:6-lutidine,3-p-hydroxy-, 
and its derivatives (GULLAND and 
Rosinson), i, 1186. 

Benzeneazomethylglyoxalines, y-bromo- 
(BurTLEs and Pyman), i, 1826. 

4-Benzeneazo-1-naphthol, 4-o-nitro- 
(ExBs), i, 165. 

Benzeneazo-a-naphthylamine, 
(Evss), i, 165. 

-Benzeneaze-Af-pentenoic acid (MAc- 
BETH and TRAILL), i, 782. 

Benzeneazophenol, oxidation of (BIGIAVI 
and Kinprt), i, 597. 

Benzeneazophenylpyrroles (PLANCHER 
and Guie1), i, 597. 

8-Benzeneazopropane (GOODWIN and 
BAILEY), i, 843. 

Benzeneazoresorcinol, o-nitro- (ELBs), 
i, 164. 

Benzenebisazoresorcinol, o-nitro- (ELBs), 
i, 164. 

Benzene-p-disulphonic acid, electro- 
chemical oxidation of (FICHTER and 
STOCKER), i, 239. 

Benzenepersulphonic acid (FICHTER and 
SrocKEr), i, 240. 

Benzenesulphendimethylamide. See Di- 
methylaminothiolbenzene. 

Benzenesulphenic acid, derivatives of 
(LecHER, HOLSCHNEIDER, KOBERLE, 
SPEER, and STOCKLIN), i, 390. 

Benzenesulphinic acid, hydroxylamine 
salt (WHALEN and JONEs), i, 802. 

Benzenesulphobulbocapnine methyl 
ether (OsADA), i, 283. 

Benzenesulphocorydine, and its methyl 
ether (OsApDA), i, 284. 

3-Benzenesulphonamido-py-cresol, 
5-chloro-, and its derivatives (RAIFORD 
and LANKELMA), i, 810. 

Benzenesulphonic acid, electrochemical 

oxidation of (FICHTERand STOCKER), 
i, 239. 

metallic salts, and their solubilities 
(EPHRAIM and PFISTER), i, 896. 

hydroxylamine salt (OzsPER and 
BALLARD), i, 1233. 

arylamine saits (KEYWORTH), i, 124. 

Benzenesulphonic acid, p-amino-. See 

Aniline-p-sulphonic acid. 

4-bromo-3:5-dinitro-, and 4-chloro- 
3:5-dinitro- (LINDEMANN and WEs- 
SEL), i, 1098. 

p-hydroxy-, solubility of, in water 
(YAJNIK, JAIN, and Natu), ii, 
1147. 

Benzenesulphonyl iodide, 2:5-dichloro- 
(Gipson, MILLER, and SMILEs), i, 
1137. 

p-Benzene-p-sulphonylazo-2-amino- 
4-phenylthiazole (BoGerrand CHERT- 
cOFF), i, 315. 


o-nitro- 
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Benzenethiolsulphonic acid, bromo, 
chloro, and nitro derivatives, sub- 
stituted phenyl esters of (MILLER 
and SMILEs), i, 392. 

2:5-dichloro-, and 3-nitro-, 4-tolyvl 


esters (GIBSON, MILLER, and 
SmILgs), i, 1137. 
Benzhydrazide, o-amino-, acetyl and 


benzoyl] derivatives (HELLER, GORING, 
Kxoss, and i, 1322. 
Benzhydrazideacetophenone, o0-amino-, 
acetyl derivatives (HELLER, GORING, 
Kioss, and KOHLER), i, 1323. 
Benzhydrol (diphenylcarbinol), binary 
systems of, with amines and phenols 
(KrREMANN and Drazit), ii, 649. 
Benzhydryl-lactic acid, and its barium 
salt (SOMMELET), i, 247. 
o-Benzhydrylphenol (CLAISEN), i, 
1410. 


Benzhydryltrimethylammonium brom- 
ide (SOMMELET), i, 247. 

Benzidine (4:4’-diaminodipheny/), action 
of acid anhydrides on (SHIMOMURA), 
i, 981. 

action of carbon disulphide on (Ross1 
and CEccHETT!), i, 701. 

compound of pyridinium methiodide 
and (Emmert, Ron, and KoBErNs), 
i, 588. 

Benzil (dibenzoyl), conversion of, into 

benzilic acid (ScHEUING), i, 44. 

semicarbazones of (Hopper), i, 895. 

Benzil, 2:4-di- and 2:4:6-tri-hydroxy-, 
and their acetyl derivatives (MARSH 
and STEPHEN), i, 1158. 

Benzilam (TrROGER and PHILIPPsoN), 
i, 986. 

Benzilam-azo-8-naphthol (Trocer and 
PHILIPPSON), i, 986. 

B-Benzildioxime, electrolytic reduction 

of (IsHiBAsHI), i, 143i. 

Benzilic acid (diphenylglycollic acid ; 
hudroxydiphenylacetic acid), form- 
ation of, from benzil (ScHEUING), i, 
44, 

action of, on thiophenol (Bistrzyck1 
and Rist), i, 1426, 

Benzilic acid transformation (Scuon- 
BERG), i, 254. 

Benzilide (STAUDINGER, DYCKERHOFF, 
KLEVER, and Ruzicka), i, 934. 

Benziminazole-2-naphthyl-8’-carboxylic 
acid ‘CHAKRAVARTI), i, 162. 

Benziminazole-2-trimethylcyclopentane- 
carboxylic acids (CHAKRAVARTI and 
GuptTA), i, 980. 

5:6-Benzobenzthiopyrone, 8-bromo- 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOMMERMEYER), i, 1306. 

Benzotrichloride, 2:4:6-trinitro- (GAN- 
GULY), i, 647. 


SUBJECTS. 


4:5-Benzocoumarandione-3-anil (Sar- 
TIEN), i, 1318. 

Benzoic acid, ultra-violet absorption 
by phenol and (KEPIANKA and 
MARCHLEWSKI), ii, 179. 

heat of combustion of (JAEGER and 
STEINWEHR), ii, 127. 

solubility of, in benzene and in 
toluene (CHIPMAN), ii, 30. 

partition coefficient of, between carbon 
tetrachloride and sodium hydroxide 
(KLEIN), ii, 802. 

electrolytic reduction of, at the boiling 
point (Decans and DvFovr), i, 
1272. 

and its salts, elimination of, from 


the body (BorpaAs, FRancols- 
DAINVILLE, and RovssEt), i, 
1206. 


Benzoic acid, salts, diffusion potentials 
and ionic mobilities of (PRIDEAUX 
aud Crooks), ii, 42. 

and p-chloro-, p-hydroxy-, and 
p-nitro-, metallic salts of (EPHRAIM 
and PFISTER), i, 1148. 

lead salt, solubilities of (AUERBACH 
and WEBER), i, 1130. 

sodium salt, effect of, on blood and 
urine (SWANSON), i, 465. 

theophylline salt (Knott & Co.), i, 
828. 


Benzoic acid, o-cyanobenzyl ester 
(BARKENBUS and HoLtzcLaw), i, 
1148. 


and p-amino-, 8-hydroxyethyl] esters, 
and their derivatives (CRETCHER 
and PITTENGER), i, 1415. 

phenyl ester, reaction of sodium with 
(BuIcKB), i, 662. 

Benzoic acid, amino-, bromo-, chloro-, 
and nitro-, hydroxylamine salts 
(OkEsPER and BALLARD), i, 1233. 

amino-, aud nitro-, y-dimethylamino- 
a-B-dimethylpropy] esters, and their 
hydrochlorides (FARBENFABRIKEN 


vorm. F. BayEr & Co.), i, 
1419. 
p-amino-, m-butyl ester, picrate 


(THAYER), i, 467. 

2:6-dibromo-, electrolytic reduction of 
(OLIVIER), i, 80. 

2-bromo-p-amino-, and 2-bromo- 
p-nitro-, salts and esters of (FREJKA 
and VirnA), i, 663, 1416. 

4:5-dibromo-2-amino- and _ 3 nitro- 


2-amino-, acetyl derivatives (CHar- 
MAN and STEPHEN), i, 1151. 
2-chloro-3:5-dinitro-, 
(BARNETT), i, 1288. 
hydroxy-derivatives, action of keten 
on (VAN ALPHEN), i, 1149. 
o-hydroxy-. 


derivatives of 


See Salicylic acid. 
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Benzoic acid, nitro-derivatives, solu- 
bilities of, in water (YAJNIK, JAIN, 
and Narn), ii, 1147. 

p-nitro-, use of, as a standard in 

acidimetry (THORNTON and 
ii, 597. 

ethylene ester (CRETCHER and 
PITTENGER), i, 1416. 

trinitro-, metallic salts (Krauz and 
TuREK), i, 647. 

2:4:6-trinitro-, methylmercuric, and 

phenylmercuric salts (KHARASCH 
and GRAFFLIN), i, 1107. 
ethyl- and p-tolyl-mercuric deriv- 
atives (KorEN and ADAMs), i, 237. 
o-thiol-, mercury compounds of 
(Sacus and i, 1274. 
p-thiol-, synthesis of (THOMPSON), 
i, 815. 

Benzoic anhydrides, o-, m-, and 
p-chloro-, and their reactions with 
aliphatic alcohols (RULE and ParEr- 
SON), i, 29. 

o-Benzoicsulphinide (saccharin), consti- 
tution of (TACFEL and WAGNER), i, 
841. 

Benzoin, semicarbazones of (Hopper), 

i, 895. 

Siam (REINITZER), i, 945. 

Benzonitrile, action of organo-magnesium 
compounds on (Ecrors), i, 188. 

Benzonitrile, p-nitro- (NEBER, 
ruNG, and Ruopp), i, 1072. 

Benzophenone, boiling point of (FiNcK 
and WILHELM), ii, 759. 

liquid and solid, vapour pressure of 
(VoLMER and KircHorF), ii, 494. 

adsorption of, at the surface of 
mercury (VOLMER and MAHNERT), 
ii, 508. 

derivatives, absorption spectra of 
(TAsAKI), ii, 838. 

action of nitric acid on (ELIon), i, 
262. 

5-anilinosemicarbazone (SUTHERLAND 
and WILson), i, 42. 

2:4-di- and  2:4:6-tri-chlorophenyl- 
hydrazones (HUMPHRIES, HUMBLE, 
and Evans), i, 989. 

4. p-tolylsemicarbazone 
and Bost), i, 318. 

Benzophenone, 2:4:2’:4’-tetraamino- 
(GULLAND and Rosrnson), i, 1187. 

2:4-dihydroxy- (SHARP & DonMg, and 
Doume), i, 541. 

Benzophenoneoxime 


Har- 


(WHEELER 


chlorostannate 


(Sonn and MEYER’, i, 932. 
Benzophenoneoximes, p-nitro-, isomeric, 
and their derivatives (BRADY and 
Menta), i, 43. 
Benzopinacol, dissociation of derivatives 
of (BLICKE), i, 811. 
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Benzopiperidone (v. Braun and REICH), 
i, 1407 

Benzopyrans (chromans), preparation of 
(CLAISEN), i, 277. 

3-bromo- (ARNDT), i, 


7-hydroxy-, acetyl derivative (P¥reir- 
FER, OBERLIN, and KONERMANN), 


i, 1303. 
3:3’-dithio- (KROLLPFEIFFER, ScH- 
SCHLUMBOHM, and Som- 


MERMEYER), i, 1307. 
Benzopyrones (chromones), synthesis of 
(ALLAN and Rosinson), i, 148, 
Benzopyrylium salts, 3-hydroxy, pre- 
paration of (RipGway and Rosrnson), 
1, 54. 
o-Benzoquinone, 4-amino-, acetyl deriv- 
ative (KEHRMANN and HOEHN), i, 
560. 
4:5-diamino- (HOEHN), i, 938. 
p-Benzoquinone, preparation of (CRAVEN 
and DuncAN), i, 938. 
transformation of, in solution (MEU- 
NIER and QUEROIX), i, 412. 
velocity of addition of hydrogen 
chloride to, in methyl alcohol 
(EBERT), ii, 408, 556. 
4-p-tolylsemicarbazone 
and Bost), i, 318. 
determination of (RzYMKOVskKI1), ii, 
907. 
p-Benzoquinone, 2:3:6-tribromo-5-nitro- 
(KoHN and STRASSMANN), i, 1264. 
chloro-, preparation of (VAN Erp), i, 
685, 


(WHEELER 


o-Benzoquinone-2-chloroimine, 436- 
dinitro- (BLASZKOVSKA), ii, 1043. 
p-Benzoquinone-4-oxime, 3-bromo-, and 
3-iodo- (Hopcson and Moore), i, 
1408. 
4:5-Benzothionaphthen-2-aldehyde, 3- 
hydroxy- (KROLLPFEIFFER, SCHULTZE, 
ScHLUMBOHM, and SOMMERMEYER), 
i, 1306. 
2:3-Benzoxazine, 1-hydroxy- 
F1THs and INGOLD), 1, 1190. 
Benzoxy-. See Beuzoyloxy-. 
Benzoy] chloride, influence of phesphorus 
oxychloride on the catalytic reduc- 
tion of (ZETZSCHE and ARND), i, 
1415. 
action of, on phenylthiosemicarbazides 
(FromM and TruKa), i, 7038. 
Benzoyl chloride, 2-bromo-4-nitro- 
(FREIJKA and VITHA), i, 1416. 
4-chloro-3:5-dinitro- (LINDEMANN 
and WESSEL), i, 1099. 
m-hydroxy-, and its derivatives 
(ANsCHUTz and KRONE), i, 668. 
Benzoyl groups, replacement of, by 
nitro groups (ELION), i, 44. 


(GRIF- 
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Benzoyl peroxide (DiETRIcH), i, 544. 
action of secondary amines on (GAM- 
BARJAN), i, 1260. 
action of, with benzene and toluene 
(GELIssEN and HERMANS), i, 
545. 
action of, on boiling benzene, and 
= (GELISSEN and HERMANS), 
i, 379. 
action of, on chloroform and on 
carbon tetrachloride (BoksEKEN 
and GELISSEN), i, 30. 
action of, on diphenyl, on alcohols 
and on acetic acid (GELISSEN and 
HERMANS), i, 668, 664, 
Benzoylacetaldehyde dioxime (Vv. 
AUWERS and OTTENs), i, 1460. 
phenylhydrazone (v. AUWERS and 
ScuMIpD7), i, 585. 


semicarbazones, and oximino- (Vv. 
AUWERS and OTTENs), i, 1460. 
Benzoylacetone, O-alkyl ethers of 


(WEYGAND and FRIELING), i, 1288. 

B-Benzoylacrylic acid, formation of 
Pechmann dyes from (BoGERT and 
RITTER), i, 36, 255. 

B-Benzoylacrylic acid, 8-p-hydroxy- and 
B-m-nitro- (BocERT and RITTER), i, 
816. 

iso-B-Benzoylacrylic acid dibromide. 
See 8-Benzoylpropionic acid, af-di- 
bromo-. 

Benzoylalanylglycine (GoLDsCHMIDT 
and STEIGERWALD), i, 1109. 

Benzoylallylecgonine, and its salts, and 
their anesthetic action (PouLsson 
and WEIDEMANN), i, 466. 

o-Benzoylbenzoic acid, 2’:6-dinitro- 
(QUAYLE and REID), i, 1289. 

Benzoylbenzylecgonine, and its hydro- 
chloride, and their anesthetic action 
(Poutsson and WEIDEMANN), i, 
466. 

B-Benzoyl-p-bromophenylhydrazine, 
B-m- and -p-nitro-, a-acetyl deriv- 
atives (CHATTAWAY and WALKER), i, 
1194. 

azine (CHATTAWAY and WALKER), i, 
930. 

azine, B-m- and -p-nitro-, and their 
a-acetyl derivatives (CHATTAWAY and 
WALKER), i, 1194. 

azine, B-m-nitro-, a-acetyl derivative 
(CHATTAWAY and WALKER), i, 1194. 

B-Benzoylbutyric acid, and its semi- 


carbazone (HIGGINBOTHAM, LaApP- 
WORTH, and Stmpson), i, 35. 
Benzoylchlorodiphenylamines (CHAP- 


MAN), i, 1400. 


SUBJECTS. 


B-Benzoyl-p-chlorophenylhydrazine, 
B-p-nitro-, a-acetyl derivative 
(CHATTAWAY and WALKER), i, 1194. 

B-Benzoyl-2:4-dichlorophenylhydr- 
azine, 8-m- and -p-nitro-, and their 
a-acetyl derivatives (CHATTAWAY and 
WALKER), i, 1194. 

B-Benzoy1-2:4:6-trichlorophenylhydr- 
azine, B-m- and -p-nitro-, and their 
a-acetyl derivatives (CHATTAWAY and 
WALKER), i, 1194. 

O-Benzoylditsobutylhydroxylamine, and 
its hydrogen sulphate (GAMBARJAN), 
i, 1260. 

O-Benzoyldiethylhydroxylamine hydro- 
gen sulphate (GAMBARJAN), i, 1260. 

5-Benzoy1-5:10-dihydrophenarsazine, 
10-chloro- (BURTON and GrBsoN), i, 
85. 

Bengoyldi-py-tolylamine (CHAPMAN), i, 
1401. 


Benzoyl-/-ecgonine, esters and their 
derivatives (WELLCOME FovuNp- 
ATION, Lrp., Gray and Henry), 
i, 1446. 

aromatic esters of, and their salts 
(Gray), i, 829. 
Benzoylenecarbamide, salts and deriv- 


atives of (HELLER, BUCHWALDT, 
Fucus, ‘KLEINIcKE, and K1toss), 
i, 1325. 
Benzoylethanol, chloro-o-bromo-p- 
amino- (FREJKA and VITHA), i, 
1416. 


Benzoylformhydroxamic acids, oximes 
of, and their derivatives (GASTALDI 
and Reposs!), i, 987. 

Benzoylformic acid, and its methyl 
ester xylylhydrazones (Buscn and 
v. Brust), i, 400. 

Benzoylgalactosylamine, and its pheny]- 
hydrazone (FREUDENBERG and Do- 
SER), i, 367. 

See Perbenzoic 
acid. 

Benzoylmethylnitrolic acid, benzoyl 
derivative (RUGGERI), i, 79. 

8-Benzoyl-a-naphthoic acid, preparation 
and properties of, and its derivatives 
(Mason), i, 33. 

y-Benzoyl-a-p-nitrophenylbutyro- 
nitriles, a-bromo- (ALLEN), i, 964. 

2-Benzoyloxybenzaldehyde, _p-nitro-, 
and its phenylhydrazone (ZETZSCHE, 
SILBERMANN, and VIRLI), i, 1411. 

8-Benzoyloxybenzoic acid, m-hydroxy- 


(m-diplosal), and its derivatives 
(AnscHUTz and Kronsg), i, 668. 
4-Benzoyloxybenzoyl chloride, p-hy- 


droxy-, acetyl derivative, and its 
derivative (ANscHtTz and ZERBE), 
i, 668. 
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y-bromo-, 4-chloro-, and y-iodo-, and 
their derivatives (BAUMGARTEN), 
i, 1381. 

B-Benzoyloxybutyric acid, ‘y-amino-, 

icrate and ethyl ester (BERGMANN, 
IEKELEY, WEINMANN, and Kany), 
i, 795. 
2-Benzoyloxy-7-diphenylearbamyloxy- 
naphthalene (LEssER, KRANEPUHL, 
and Sap), i, 1426. 
(HELFERICH 
and FRIEs), i, 1039. 

Benzoyloxymethyleneacetone semicarb- 
azone (v. AUWERS and DANIEL), 
i, 1181. 

d- and l-a-Benzoyloxypropionic acids, 
ethyl esters (KENYON, PHILLIPS, and 
TURLEY), i, 507. 

Benzoylphenylbenzylcarbinol. See 
Benzylbenzoin. 

$-Benzoyl-5-phenylhydrazino-1:2:4-oxa- 
diazole (RUGGERI), i, 79. 

Benzoylphenylhydrazinoglyoxime 
(RucGER}), i, 79. 

butyronitrile (ALLEN), i, 964. 

cyclopropanes, -cyano- (ALLEN), 
i, 964. 

a-Benzoyl-y-phenylpropionic acid, ethyl 
ester (v. AUWERS and MOLLER), 
i, 404. 

1-Benzoyl-3-phenylisoquinoline, 4-hydr- 
oxy-, and its acetyl derivative 
(WeEIss and SONNENSCHEIN), i, 938. 

B-Benzoylpropionic acid, af8-dibromo- 
(BocEert and RitTER), i, 816. 

Benzoylpyridines, nitro derivatives 
(TSCHITSCHIBABIN, Ki1UNDSHI, and 
BENEVOLENSKAJA), i, 1316. 

2-Benzoylpyrrole, 3:4-di- and 3:4:5-tri- 
iodo- (TERENTIEV and T'SCHELINCEY), 
i, 295. 

O-Benzoylserine, methyl ester (BERc- 
MANN, MIFKELEY, WEINMANN, and 
Kann), i, 795. 

Benzoyl-p-toluidide, p-hydroxy-, and 
its acetyl derivative (ANscnUrz and 
ZERBE), i, 667. 

1-Benzoyl-1:2:2-trimethyl-3-cyano- 
methylcyclopentane (HALLER 
LEGAGNEUR), i, 683. 

1-Benzoyl-1:2:2-trimethylcyc/opentane- 
3-carboxylic acid, and its amide 


and 


(HALLER and LEGAGNEUR), i, 683, 
cyclopentane (HALLER and 
NEUR), i, 683. 
5-Benzoylvaleric acid, o-amino-, acetyl 
and benzoyl derivatives (PATERSON 
and PLANT), i, 1147. 
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Benzoylveratroylacetic acid, ethyl ester 
(GULLAND and Rosrnson), i, 1188. 
Benzoylveratroylmethane, and its copper 
salt (GULLAND and Rosrnson), i, 
1188. 

Benzthiazole, chloro-, 
(HUNTER), i, 987. 

Benzisothiazole, and its derivatives, and 
2-amino- and 2-hydroxy- 
GIEsEL, and BADsTUBNER), i, 1466. 

Benzthiazoles, amino- (HuNTER), 
i, 1335. 

Benzthiazole series (CLARK), i, 841. 

Benzisothiazole-2-carboxylic acid, and 
its derivatives (STOLLf, GIESEL, and 
BADSTUBNER), i, 1466. 


dibromide 


Benzthiopyrans, spectrochemistry of 
(KROLLPFEIFFER), ii, 1028. 
Benzthiopyrone (thiocowmarin), and 


mono- and di-bromo-, and their deriv- 
atives (ARNDT), i, 1809. 
Benzthiopyrone, 6-chloro- (KRoLL- 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), i, 1305. 
1:2:3-Benztriazole-2:5’-salicylic acid, 
and its salts and acetyl derivative 
(Eves), i, 163. 
1:2:3-Benztriazone-3-phenyl-p-arsinic 
acid (Kine and Murcn), i, 320. 
Benzyl! alcohol, condensation of phenol 
and (Huston), i, 249. 
oxidation of, and its esters, in the 
organism (SNAPPER, GRUNBAUM, 
and SturKop), i, 467. 
detection of, as oxalate (PFAv), 
ji, 905. 
Benzyl alcohol, 2:6-dibromo-p-hydroxy- 
(Koun and WEISSBERG), i, 655. 
o:p-dihydroxy- (SEN and SAaRKaR), i, 
812 


Benzyl chloride, o-hydroxy-, acetyl 
derivative (WELLCOME FouNb- 
ATION, LTD., GRAY, and HENRy), 
i, 1446. 

2:3:4-trichloro-6-nitro-, and 2:4:6- 
trinitro- (GANGULY), i, 647. 
ethers, conversion of, into carbinols 
(ScHoricrn), i, 1404. 
chloro- and §-hydroxy-ethyl ethers 
(BENNETT), i, 883. 
esters, substituted (BARKENBUS and 
Hourzc.aw), i, 1148. 
iodide, 2:4-dinitro- (CONANT, KIRNER, 
and Husskgy), i, 494. 
B-hydroxyethyl sulphide (Fromm and 
JORG), i, 352. 
+-Benzylacetylacetone 
TAYLOR), i, 634. 
a-Benzylacrylic acid (v. Braun and 
Ktun), i, 1875. 
Benzylallylbutyrophenone (HALLER, 
BAUER, and RAMART), i, 261. 


(Morcan and 
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Benzylallylpropiophenone (HALLER, 
BavEr, and RAMAR?), i, 261. 
Benzylamine, salts of (MAZOUREVITCH), 
i, 1241. 
hydroferricyanide (CUMMING), i, 122. 
Benzylamines, nitro-, and their salts 
(HoutmEs and INGoLp), i, 1142. 
Benzylaniline, preparation of (NOLAN 
and CLAPHAM), i, 805. 
reactions of antimony halides with 
(VANSTONE), i, 662. 
Beénzylanilines, nitro-, electrochemical 
reduction of (ELBs and GAUMER), i, 
167. 
Benzyl-o-benzoic acid, 2':6-dinitro- 
(QUAYLE and ReErD), i, 1289. 
Benzylbenzoin (V1La and CEREzO), i,557. 
urethane of (ScHEUING and HENSLE), 
i, 27. 
Benzylbenzoylacetone (TROTMAN), i, 
383 


Benzylbenzoyl-d--ecgonine, and its 
salts (GRAY), i, 830. 

Benzyl-8-benzoyloxyethylsulphone 
(From and JoOre), i, 352. 

Benzyl-p-bromoaniline, 
(BAMBERGER), i, 142. 

Benzylearbamide, a-hydroxy-, and its 
salts (Woop and LILLEY), i, 401. 

B-Benzylcellobioside (Hess and Sa.z- 
MANN), i, 1883. 

Benzyl chloromethyl ketone, acetate of 
(Lewis, NIERENSTEIN, and Ricn), i, 
936. 

4-Benzylcoumarin, 7-hydroxy- (BAKER 
and Rostnson), i, 1300. 

Benzylcreatinines, and their picrates 
(GREENWALD), i, 840. 

6-Benzyl-o-cresol (ScHORIGIN), i, 1404. 

2-Benzyl-p-cresol, and its phenylcarb- 
amate (CLAISEN, KremMErs, Rorn, and 
TIETZE), i, 656. 

3-Benzyl-p-cresol (CLAISEN), i, 1410. 

Benzyldeoxybenzoin, 8-bromo- (PAscuAL 
Via), i, 144. 

y-Benzyldextrose, and its dicsopropyl- 
idene ether and osazone (FREUDEN- 
BERG, V. HOCHSTETTER, and ENGELS), 
i, 635. 

a-Benzyl-a-diethylaminomethylaceto- 
acetic acid, ethyl ester (SocIETY OF 
CHEMICAL INDUSTRY IN BASLE), i, 
1249, 

Benzyl-1:2-dihydrocoumarones, penta- 
hydroxy-, and their acetyl derivatives 
(DEAN and NIERENSTEIN), i, 282. 

2-Benzyl-1:5-dimethylpyrazolium iodide, 
3-chloro- (v. AUWERS and NIEMEYER), 
i, 1178. 

Benzyldimethyltetrahydroindazoles (v. 
AuWERS, v. Sass, and WITTEKINDT), 
i, 1183. 


o-hydroxy- 
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Benzyl-8-ethoxyethylsulphone (Fromm 
and JORG), i, 352. 

Benzylethyldi-m-propylarsonium iodide, 
and its compound with iodoform 
(STEINKOPF and BEssaRITscn), i, 
496. 

Benzyl-A}-hexahydroanthracenes 
(SCHROETER, GLUSCHKE, VAN HULLE, 
and G6TzKyY), i, 129. 

2-Benzylcyclohexanone, 2-cyano-, and its 
semicarbazone AUWERS, BAHr, and 
FRESE), i, 312. 

isoBenzylhistamine. See 4-Ethyl]-1- 
benzylglyoxaline, 4-8-amino-. 

Benzylhydrohydrastinine, and its hydro- 
chloride (HAWoRTH, PERKIN, and 
Pink), i, 1170. 

Benzyl-o-hydroxybenzoy1-/-ecgonine, 
and its picrate (GRAY), i, 830. 

Benzyl-8-hydroxyethylsulphone( Fromm 
and JORG), i, 352. 

ines (GRAY), i, 830. 

Benzylideneacetohexoic acid (RYAN and 
SHANNON), i, 558. 

Benzylideneacetone. See Styry] methyl 
ketone. 

Benzylideneaminoacetic acid, and o0- 
hydroxy-, salts of (BERGMANN, Euss- 
LIN, and ZERVAs), i, 891. 

a-Benzylideneaminoglutaric acid, 0- 
hydroxy-, barium and brucine salts 
(BERGMANN, Evssiin, and ZERvAs), 
i, 891. 

5-Benzylideneaminophenanthraquinone 
(Srrcark and Gupta), i, 984. 

7-Benzylideneaminophenanthraquinone, 
2-amino-7-0-mono- -7-o:p-di- 
hydroxy- and -7-m-nitro-, and 2- and 
4-menitro- (StrcAR and Gupta) i, 
984. 

dl-a-Benzylideneamino-8-phenylprop- 
ionic acid, o-hydroxy-, barium salt 
(BERGMANN, Evssiin, and ZERVAS), 
i, 891. 

Benzylideneaminosuccinic acid, 0- 
hydroxy- and p-nitro-, salts of 
(BERGMANN, and ZERVAs), 
i, 891. 

Benzylideneaniline, reaction of car- 
bon disulphide with (BiGELow) i, 
242. 

Benzylideneaniline, o-hydroxy-, copper 
salt (ZETZSCHE, SILBERMANN, and 
VIEL!), i, 1411. 

Benzylideneanisylidene-8-methylcyclo- 
hexanone, p-hydroxy-, and its salts 
(VorLANDER, HIEMESCH, SCHOENE- 
MANN, ScHADE, and Kuwwnze), i, 
268. 

Benzylidenebenzylamine 
(BERG), i, 817. 


dibromide 
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Benzylidenebenzyipyridines, and their 
salts (KoENIGS, KOHLER, and BLIN- 
pow), i, 834. 

Benzylidene‘sobutylamine 
(BERG), i, 817. 

Benzylidenecoumaranone, 2’-chloro-, 
and its dibromide (ROTHLISBERGER), 
i, 572. 

Benzylidenecreatinine, picrate and 
acetyl derivative of (GREENWALD), 
i, 840. 

isoBenzylidenedeoxybenzoin, prepar- 
ation of (PAscuaL VILA), i, 144. 

Benzylidenedibutyl ethers (ADAMS and 
Apkins), i, 785. 

Benzylidenedicarbamic acid, methyl 
ester (DATTA and CHAITERJEE), i, 
892. 

Benzylidenediethylene _—¢etrasulphide, 
compounds of gold chloride with 
(RAy), ii, 184. 

Benzylidenedi-indone (RADULESCU and 
GEORGESCU), i, 1287. 

Benzylideneglycylaminoacetic acid, and 
o-hydroxy-, barium salts (BERGMANN, 
Eussttn, and Zervas), i, 891. 

Benzylidenecyc/ohexanones, 2:6-di- 

amino-, and their derivatives 
(PFEIFFER), i, 411. 
2:6-dinitro- (PFKIFFER), i, 409. 
a-Benzylidenehydrazino-8-aminoethane 
oxalate, and a-o-hydroxy- (SoMMER, 
Scuvmz, and Nassav), ii, 990. 

Benzylideneimine chlorostannate (SonN 
and MEYER), i, 932. 

Benzylidenemalonic acid, menthy] ester 
(WAYNE and CoHEN), i, 551. 

Benzylidenemalonic acid, p-hydroxy-, 
ethyl ester (CHRZASZCZEWSKA), i, 
956. 

2-Benzylidene-1-methyldihydropyr- 
idine, 2-dinitro- (‘TSCHITSCHIBABIN, 
KuINDsHI, and BENEVOLENSKAJA), 
i, 1817. 

Benzylidene-1-methyldihydropyridines, 
p-nitro- (Kornics, KOHLER, and 
BLINDOW), i, 833. 

Benzylidene-8-phenylethylamine, 
its methiodide (OsapDA), i, 284. 

acid (BoUGAULT), i, 1152. 

Benzylidene-p-toluidine, o-nitro- (HEL- 
LER and SPIELMEYER), i, 838. 

8-Benzylideneundecane (THOMS 
AMBRUs), i, 790. 

2-Benzylindazole, o- and p-chloro-, and 
their picrates (v. AUWERS and 
PFuUHL), i, 1101. 
4-nitro- (v. AUWERS and Fresr), 
i, 1102. 
1-Benzylindole-2-carboxylic acid (Bop- 
Forss), i, 699. 


dibromide 


and 


and 
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a-Benzylmandelic acid (MALKIN and 
Rosinson), i, 559. 

1-Benzy1-3-methy1-2-allylpyrazolium 
iodide (v. AUWERS and DANIEL), 
i, 1180. 

Benzylmethylamine, a-hydroxy-, and its 
derivatives (Woop and LILLEy), i, 
401. 

Benzylmethylamines, nitro-, and their 
salts (HoLMEs and INGoLp), i, 1143. 
Benzylmethyl-8-bromoallylamine, and 
its salts (v. BRAUN, FussGANGER, and 

Kuuy), i, 1401. 

line, 1-o-nitro- (GADAMER, OBERLIN, 
and ScuokLER), i, 576. 

Benzylmethylindazoles, and their 
picrates (v. AUWERS and Lonn), i, 74. 

Benzyl methyl ketone, 2:4-dinitro-, 
derivatives of (NrEBER, Harrune, 
and Ruopp), i, 1073. 

Benzyl methyl ketoximes, o0-nitro-, 
isomeric, and their derivatives (NEBER, 
HArRTUNG, and Rvopp), i, 1072. 

Benzylmethylnonylcarbinol (THoms and 
AMBRuwsS), i, 790. 

Benzylmethylpropargylamine, and its 
salts (v. Braun, FussGANGER, and 
KvuHN), i, 1402. 

1-Benzyl-3-methylpyrazole, 4-bromo-5- 
chloro-, and 5-chloro-, and its hydro- 
chloride (v. AUWERS and NIEMEYER), 
i, 1178. 

1-Benzyl-5-methyl-3-pyrazolone (v. 
AuWERS and NIEMEYER), i, 1178. 

4-Benzyl-3-methyl-5-pyrazolone (H1rst, 
MAcBETH, and TRAILL), i, 1251. 

Benzylmethyltetrahydroindazoles, and 
their picrates (v. AUWERS, Vv. Sass, 
and WITTEKINDT), i, 1183. 

line, 1-o-amino-, salts of (GADAMER, 
OBERLIN, and ScHOELER), i, 576. 

5-Benzyl-7-methylxanthen, 3:5-o:p-tri- 
hydroxy- (Sen and SARKAR), i, 813. 

Benzylnorhydrohydrastinine, and its 
salts (HAWORTH, PERKIN, and PINK), 
i, 1170. 

Benzyl-s-octahydroanthracenes, and 
bromo- and hydroxy- (SCHROETER, 
GLUSCHKE, VAN HULLF, and GéTzky), 
i, 129. 

3-Benzyloxyanisole (Sonn and Par- 
SCHKE), 1, 1280. 

p-Benzyloxybenzoic acid, ethyl ester 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), i, 1473. 

o-Benzyloxyphenyldi-a-naphthylearb- 
inol (Gomperc and McGrt1), i, 1270. 

o-Benzyloxyphenyldi-a-naphthyl- 
fluorene (Gomperc and McGIL1), 
i, 1270. 
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o-Benzylphenol, and its phenylurethane 
(CLAISEN), i, 1410. 

6-Benzylphenthiazine (DEsar), i, 388. 

1-Benzyl-5-8-phenylethyl-5-ethylbarbit- 
uric acid (Dox), i, 301. 

(BovGAULT), i, 921, 1152. 

Benzylpyridines, and p-nitro-, and their 
salts (KoENIGS, KOHLER, and BLIN- 
DOW), i, 833. 

Benzylpyridines, amino, hydroxy, and 
nitro derivatives, and their derivatives 
(TSCHITSCHIBABIN, KUINDSHI, and 
BENEVOLENSKAJA), i, 1316, 

2-Benzyl pyrryl ketone, and its deriv- 
atives (ODDO), i, 296. 

Benzylresorcinol (HIRZEL), i, 393. 

N-Benzylsuccinimide (CHERBULIEZ and 
SULZER), i, 1252. 

4-Benzylcyclotelluropentane-3:5-dione, 
and its dioxime (MorGAN and Tay- 
LOR), i, 634. 

1-Benzy!-5:6:7:8-tetrahydroanthracene 
(SCHROETER, GLUSCHKE, VAN HULLE, 
and GOTzky), i, 129. 

and its salts (Forsytu, KELLY, and 
PyMaAn), i, 1167. 

(Fromm and Truka), i, 704. 

Benzyl-p-toluidine, o-nitro- (ELBs and 
GAUMER), i, 168. 

Benzyltriethylammonium iodide, and its 
compound with iodoform (STEINKOPF 
and BEssARITscn), i, 495. 

Benzyltriethylphosphonium iodide, and 
its compound with iodoform (STEIN- 
KoPF and BEsSsARITSCH), i, 496. 

Benzyltropyl-/-ecgonine, and its salts 
(Gray), i, 829. 

Benzylxanthone (CoNANT and SLOAN), 
i, 955. 

Benzylxanthyl perchlorate (ConANT and 
SLOAN), i, 955. 

Berberine, imino-, and its hydrochloride 
(HaworTtH, PERKIN, and PINk), i, 
1170. 

Beryllium, preparation of (Stock, PRAE- 
TORIUS, and PRIEss), ii, 1090. 

Beryllium compounds, isomorphism of 
magnesium compounds and (ZAM- 
BONINI and CaRrossi), ii, 144. 

Beryllium halides, densities of (Mzs- 

SERKNECHT and Bitz), ii, 1141. 
ammoniates of (BiLTz and MESssER- 
KNECHT), ii, 1183. 
hydroxide, adsorption by (KLEEBERG), 
ii, 956 
precipitation of, electrometrically 
(BRITTON), ii, 1203. 
oxide, various states of (CopaAux and 
MAatTIGNon), ii, 1192. 
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SUBJECTS, 


Beryllium oxide, solubility of, in water 
(Remy and KauFMany), ii, 119. 
oxide and sulphate, heats of formation 
and solution of (MARCHAL), ii, 870. 
sulphate and its hydrates (Krauss 
and GERLACR), ii, 314. 
Beryllates, complex (RosENHEIM and 
LEuMANN), ii, 220. 
Beryllium organic compounds :— 
Beryllium benzoyleamphor, mutarota- 
tion of, and its compound with 
chloroform (BuURGEss and Lowry), 
i, 46. 
chloride, complex compounds of, 
with organic compounds (FRICKE 
and RuscHHAUPT; FRICKE and 
HAVEstADT), ii, 886. 
isoBetelphenol. See 4-Methoxypropeny]l- 
benzene, 3-hydroxy-. 

Bile, effect of salts of, on substances 
adsorbed by blood proteins (RosEN- 
THAL), i, 1203. 

action of, on pancreatic digestion of 
proteins (RosENOV), i, 1507. 

calcium in (DitrricH ; Drury), i, 
325. 

excretion of phthaleins in (RosEn- 
THAL and Wuite), i, 101. 

goat’s, and a calculus therefrom 
(SCHENK), i, 854. 

human and ox, constituents of (WIE- 
LAND and JAcosr), i, 1488. 

sheep’s, choleic acid in (SCHENCK), 
i, 1488, 

Bile acids (WIFLAND and REVEREY), 
i, 181; (WinpDAus, and 
ScHWARZKOPF), i, 405; (ScHENK), 
i, 854, 1488; (WIELAND), i, 1065; 
(WIELAND and Jacost), i, 1488. 

structure of, in relation to their de- 
pressant action (MacuT, GROLL- 
MAN, and HynpMAn), i, 1355. 
action of bacteria on (Licnt), i, 478. 
and their salts, compounds of lecithin 
with (BOEHRINGER Sony), i, 824. 
determination of (HERzFELD and 
HAEMMERLI), i, 722. 

Bile pigments (Kistrr, Haas, and 
Maurer), i, 307; (Kuster and 
Haas), i, 722; (FiscHER and NIk- 
MANN), i, 1198. 

formation of, in surviving organs 
(Ernst and SzaAppaANyos; Ernst; 
Ernst and Forster), i, 732. 

formation of hemoglobin from (Ricu), 
i, 731. 

Bile salts, action of, on gelatin (Stuc- 

KERT), ii, 392. 
determination of, in blood (Sz1nArp), 
i, 1485. 
Bilirubin, formation of, from hzemo- 
globin (Ricn and Bumsreap), i, 1482. 
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Bilirubin, preparation of (KisTeR and 
Haas), i, 722. 
identity of hematoidin and (Ricu and 
BuMSTEAD), i, 1475. 
fluorescent oxidation 
(ADLER), i, 328. 
detection of (BARRENSCHEEN and 
WELTMANN), i, 187. 
detection of, in feces (ADLERSBERG 
and Porcgs), i, 98. 

Binary systems, effect of substitution 
on equilibria in (KREMANN and 
DraAzit), ii, 649; (KREMANN, 
ZECHNER, and WEBER; KREMANN, 
ZECHNER, and Drazit), ii, 650. 

investigation of, by addition of a 
third component (FREETH), ii, 669. 

crystallisation in (RUER), ii, 125. 

organic, equilibria in (KiTRAN), ii, 
533, 


products of 


Bioelectric cells. See under Cells. 

Biological oxidation. See Oxidation. 

Bios (TANNEK), i, 617. 
formation of, in infusions of barley 

and maize (EAstrcorr), i, 1017. 
preparation and purification of (Sims), 
i, 1017 

Bioses from lichenin, and their acetates 
(PRINGSHEIM, KNoLL, and Kaston), 
i, 1386. 

Biosterin. See Vitamin-/. 

Bisabolene, synthesis of (RuzicKA and 
CapaTo), i, 943. 

Bisallylaminobenzoquinone (HARGER), 
i, 25. 

acids, dilactams DiesBacH and 
ZURBRIGGEN), i, 1427. 

Bisamylaminobenzoquinone (HARGER), 
i, 25. 

Bisazopyrrolenephthalide (Oppo and 
Mineoota), i, 978. 


Bisazopyrrolephthalein (Oppo and 
Mrinoora), i, 978. 
1:1-Bisbenzthiazole tetrabromide 


(Hunter), i, 987. 
i, 25. 
Bis(bromomethyl)benzenedicarboxylic 
acids, and their derivatives (DE DrxEs- 
BACH and ZURBRIGGEN), i, 1427. 
acids, and their derivatives (pE Dizs- 
BACH aud ZURBRIGGEN), i, 1427. 
Bis-’so- and -sec.-butylaminobenzoquin- 
ones (HARGER), i, 25. 
Bis-(carbethoxy-2:3-dimethylpyrryl)- 
methanes (FiscHER and BELLER), 
i, 1334. 
Bis-(4-carbethoxy-2:3-dimethylpyrryl)- 
methene hydrochloride (FiscHER and 
BELLER), i, 1333. 
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azolone (CHATTAWAY and Srrovts), 

a-2:3-Bisdeoxyglucose, 
(BERGMANN), i, 887. 

4:4’-Bis(dicarbomethoxyhydrazino)di- 
phenyl and ADAM), i, 
1469. 

2:'7-Bis(dicarbomethoxyhydrazino)fluor- 
ene and ApAM), i, 1469. 

1:1’-Bisdihydronaphthyl, and its di- 
bromide (SCHROETER, ZADEK, and 
HoFFMANN), i, 677. 

Bisdi-indonylmethane (RADULEScU and 
GEORGESCU). i, 1287. 

Bisdi-a-naphthafluorenyl (MAwrDson), 
i, 384. 

Bisdi-a-naphthafluorenylene, and di- 
bromo- (MacIpson), i, 385. 

Bis-a-ethoxy-a-ethylbutyrylcarbamide 
(NEwsBeERY), i, 376. 

Bisethylaminobenzoquinone (HaARGER), 
i, 25. 

Bis(hydroxymethyl)benzenedicarb- 
oxylic acids, dilactones of (DE DIEs- 
BACH and ZURBRIGGEN), i, 1427. 

Bis-3-hydroxy-8-naphthoyldianisidine 
(CHEMISCHE FABRIK GRIESHEIM- 
ELEKTRON), i, 599. 

Bis-3-hydroxy-8-naphthoyldiphenetid- 
ine (CHEMISCHE FABRIK GRIESHEIM- 
ELEKTRON), i, 599. 

9:9’-Bis-p-hydroxy pheny1-10-keto-9:10- 
dihydrophenanthrene (GOLDSCHMIDT, 
VoerT, and BrEpIe), i, 1434. 

9:10-dihydrophenanthrene (GoLp- 
SCHMIDT, VoctT, and i, 
1434, 

Bisimmonium bromides, action of am- 
monia on BRAUN and ZOBEL), 
i, 1455. 

Bismethylaminobenzoquinone 
ER), i, 24. 

2:3:10:11-Bismethylenedioxy-7:8-di- 
hydroprotoberberine, and its picrate 
(Buck, PERKIN, and STEVENS), i, 
959. 

6:7:3':4’-Bismethylenedioxy-9-hydroxy- 
protopapaverine (Buck, PERKIN, and 
STEVENs), i, 959. 

dihydroprotopapaverine, and its de- 
rivatives (BucK, PERKIN, and 
STEVENS), i, 959. 

6:7:3’:4’-Bismethylenedioxy-9-keto- 
protopapaverine, and its derivatives 
(Buck, PERKIN, and STEVENs), i, 
959. 

2:3:10:11-Bismethylenedioxyoxyproto- 
berberine (Buck, PERKIN, and 
STEVENS), i, 959. 


derivatives of 


(Hane- 
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2:3:10:11-Bismethylenedioxyproto- 
berberine, and its salts (Buck, PERKIN, 
and STEVENS), i, 958. 
6:7:3’:4’-Bismethylenedioxyproto- 
papaverine, synthesis of, and its 
picrate (Buck, PERKIN, and STEVENS), 
i, 958. 
6:7:3’:4’-Bismethylenedioxy-1:2:3:4- 
tetrahydroprotopapaverine, and _ its 
salts (Buck, PERKIN, and STEVENs), 
i, 958. 
Bismuth, atomic weight of (CLAssEN 
and Srraucw), ii, 175. 
absorption spectrum of the vapour of 
(NARAYAN and Rao), ii, 927. 
absorption and fluorescence spectra of 
(Rao), ii, 473. 
spectral lines of (Joos), ii, 612. 
= of (BAYERLE), ii, 
675. 
thermal expansion of crystals of 
(RoBeErtTs), ii, 94. 
single crystal rods of, thermo-electric 
force of (BrIDGMAN), ii, 1136. 
effect of X-rays on crystallisation of 
(ADINOLFI), ii, 485. 
colloidal (GuTBIER and KAvutTTER), 
ii, 860. 
chemistry and physiology of (Kirray 
and MULLER), i, 100; (KUrruy), 
201. 
Bismuth =e with antimony (OTANI), 
ii, 533. 
with cadmium or tin and lead, hard- 
ness of (D1 Capva), ii, 1051. 
with mercury, electrolysis of (Kre- 
MANN, Kapaun, and BupaAy), ii, 
313. 
Bismuth compounds, fixation of, in 
organs (LISsIEVICI-DRAGANESCO), 
i, 465. 
physiological action of (FR1Tz), i, 334. 
action of, in syphilis (LEvapirt, 
NicoLav, SALGUE, and ScHoEn), 
i, 463. 
Bismuth salts, action of, on red blood 
corpuscles (Simon), i, 1500. 
action of, on Staphylococcus, Strepto- 
coccus, and Bacillus coli (LEMAY 
and JALOUSTRE), i, 206. 
complex (MULLER and Kirrny), ii, 
61 


Bismuth carbonate, physical condition 
of (JONES), ii, 994. 
dihydride (WEEKs and Druce), ii, 
988 


trihydride (WeEKs.and Drvce), ii, 
1188 


hydroxide, peptisation of (KUHN and 
Prrscx), ii, 525. 

nitrates, effect of vacuum and of heat 
on (Picon), ii, 1188. 


INDEX OF SUBJECTS, 


Bismuth oxychloride, equilibrium of 
water and (Waris), ii, 786. 
selenide (MosER and ATYNSKI), ii, 
584. 
sulphide, reaction between hydro- 
chloric acid and (RAMACHAN- 
DRAN), ii, 1208. 
precipitation of, from acid solutions 
(RAMACHANDRAN), ii, 1005. 
Bismuth organic (MAscuH- 
MANN), i, 527; (SUPNIEWSKI), i, 
1473. 


with pyrocatechol (RosENHEIM and 
BARUTTSCHISKY), i, 808. 
cacodyl, existence of (GANASSINI and 
SANTI), i, 893. 
tri- and _ tri-m-nitro-phenyl di- 
nitrates (VORLANDER), i, 1255. 
Bismuth detection, determination, and 
separation :— 
detection of (FEIGL), ii, 435. 
determination of (Ktrrny and 
MULLER), ii, 73. 
determination of, electrometrically 
(ZINTL and Ravcn), ii, 442. 
determination of, electro-volumetric- 
ally (ZInTL and Ravcn), ii, 1004. 
determination of, in blood, organs, 
and excreta (AUTENRIETH and 
MEYER), i, 182. 
determination of, in urine (KUrTHY 
and MiLienr), i, 100. 
determination and separation of 
(GIRARD and FourRNEAU), ii, 1207. 
determination of, and separation from 
lead (FEIGL and ORDELT), ii, 
442. 
separation of lead and (LAssIEUR), 
li, 159. 
Bis-nitropyrocatecholboric acids, salts 
of (MEULENHOFF), i, 541. 
(FIscHER and NIEMANN), i, 1198. 
Bistrimethylstibinedichloropalladium 
(MorGAN and YARSLEY), i, 378. 
Bistrimethylstibinedichloroplatinum 
(MorGAn and YARSLEY), i, 378. 
Blackberry, acids of (NELSON), i, 618. 
Blende, crystal structure of diamond 
and (BECKENKAMP), ii, 271. 
Blood, effect of irradiation on (KROETZ), 
i, 178. 
effect ot Réntgen rays on (KONRICH 
and SCHELLER), i, 1356. 
effect of Réntgen rays on the acid-base 
equilibrium in (PAGNIEZ, CosTE, 
and SoLomon), i, 1201. 
hydrogen-ion concentration in (G1GoN), 
i, 1219; (Biewoop), i, 1342; 
(Hov), i, 1483. 
of normal and cancer subjects 
(Conran and LEwis), i, 188. 
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Blood, relation between reaction and 
ionic equilibrium of (GoLLWITzER- 
MEIER), i, 1482. 

effect of ionic equilibria in, on the 
respiratory centre (GOLLWITZER- 
MEIER), i, 177 
effect of alkalinity of, on respiration 
(GoLLWITZER-MEIER), i, 177. 
transport of oxidised carbon from 
tissues to (COLLINGWoOoD), i, 451. 
capillary exchange in (HENDERSON 
and Murray), i, 1483. 
oxygen supply and exchange in (Mur- 
RAY and MoreAy), i, 1481. 
fresh, putrefied, and frozen, gases in 
(KoHN-ABREST), i, 604. 
eosinophile granule substance of 
(NEUMANN), i, 94. 
ultra-filtration of (BLUM and Deta- 
VILLE), i, 605. 
sedimentation of red corpuscles in 
(BERCZELLER and WASTL), i, 452. 
method for taking samples of (Fritz 
and PavL), i, 1486. 
replacement of, by gum arabic solu- 
tions (Uck1), i, 177. 
coagulation of (StuBER and LEE), i, 
94; (StuBeR and Kvwvuy), i, 
452 ; (W6uHLIscH), i, 452, 1486. 
action of potassium salts on (CsaPo 
and v. KLoBusITzKyY), i, 717. 
action of zinc salts on (LUMIERE 
and CouTURIER), i, 717. 
in cold-blooded animals (SAnovi¢), 
i, 716. 
anticoagulants for (LUMI&RE), i, 606. 
effect of sunlight on complement in 
(JAcoBy and JAcoBy), i, 178. 
effect of anaphylactic shock on con- 
stituents of (BLUM, DELAVILLE, 
and CAULAERT), i, 188. 
in tropical regions and in avitamin- 
osis, constituents of (VAN BERK- 
HOUT), i, 453. 
constituents of, and serum in cancer 
(THEIs and BENEDICT), i, 724. 
chemistry of, during excitation of the 
digestive glands (ONoHARA), i, 712. 
chemistry of, during ingestion of food 
(OnoHaARA), i, 322. 
— of, in labour (WILLIAMS), 
i, 713. 
mineral ‘composition of, in narcosis 
(BLANCHETIERE and Carport), i, 
455. 
mineral constituents of, in rickets 
(ACKERSON, BLIsH, and MUSSEHL), 
i, 609. 
chemistry of, during sleep (GoLL- 
and KrveEtz), i, 
22. 
acetaldehyde in (FABRE), i, 852. 
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Blood, acetone substances in (HUBBARD 


and Noack), i, 712. 
adenine nucleotide from (HOFFMAN), 
i, 711, 851. 
aldehydes in (FABRE), i, 324. 
behaviour of amino-acids in (ROsEN- 
BAUM), i, 464. 
adsorption of amino-acids by 
(SBARSKY and MvucCHAMEDOFF), 1, 
451. 
ammonia in (PARNAS and HELLER), 
i, 323, 454; (Parnas), i, 454; 
(PARNAS and TAUBENHAUS), i, 
1484, 
arsenic in, after injection of salvarsan 
(ForpycE, Rosen, and Mygrs), i, 
189. 
calcium in JANSEN), i, 
324 ; (KYLIN and SILFVERSVAKD), 
i, 852; (CAMERON and Moor- 
HOUSE), i, 857. 
effect of removal of endocrine 
glands on (LEITEs), i, 95. 
effect of hypnotic suggestion on 
(GLASER), 1, 860. 
normal and tuberculous (Matz), 
i, 1492. 
distribution of calcium ard phosphate 
ions in (GyOrRGyY), i, 322. 
effect of hemolysis on the calcium 
and phosphorus in (WaNnG and 
FELSHER), i, 995. 
influence of vitamins on phosphates 
aud calcium in (v. EULER and 
Myrsick), i, 1515. 
calcium, potassium, and sodium in, 
afterovariectomy (BLANCHETIERE), 
i, 1207. 
carbon monoxide in (NicLoux), i, 
321. 
distribution and exchange of chlorine 
in (BURGER), i, 710. 
dextrose in, in health and in diabetes 
(LuNDSGAARD and i, 
1206, 1207, 1494.. 
action of drugs on (Ets), i, 734. 
fat and cholesterol in, in pathological 
conditions (HECKSCHER ; Brne and 
HECKSCHER), i, 999. 
fats and lipoids in (Iwarsurv), i, 
1515. 
increase of globulins in, in hemolysis 
(REYMANN), i, 1345. 
effect of injection of histamine on 
(HasHIMOTO), i, 1005. 
effect of insulin on the composition of 
(Mazzocco and Morera ; SAVINO), 
i, 482. 
iron in, in scurvy (MOURIGNAND, 
LEULIER, and MICHEL), i, 330. 
lactic acid in, at high altitudes 
(LAQuER), i, 324. 


| 
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INDEX OF 


Blood, lactic acid in, effect of adrenaline 
on (Cort), i, 753. 
effect of insulin on (Cort), i, 753; 
(Besr and Ruipovut), i, 754; 
(CoLtLAzo and LeEwIckI), i, 
870. 

effect of insulin on lactic acid and 
hydrogen-ion concentration in 
ee Baur, and HECKSCHER), i, 

43. 

effect of aliphatic compounds on lactic 
acid and sugar in (KNoop and 
Jost), i, 180. 

effect of injection of urea on non- 

rotein nitrogen of (ScHILL and 
UNZE), i, 712. 

changes in the phosphorus in (BIERRY 
and MoquEr), i, 454. 

hydrolysis of the phosphoric esters of 
(MARTLAND), i, 454, 

relation of phosphates in, to carbo- 
hydrate metabolism (BoLLIGER and 
HARTMAN), i, 1000. 

variations in phosphoric acid during 
glycolysis in (Piazza), i, 1486. 

new phosphoric acid derivative from 
(GREENWALD), i, 712. 

propepsin in (GOTTLIEB), i, 742. 

proteins of, and their determination 
(HvueEck), i, 1484; (Hotm and 
ToMAsson), i, 1485. 

— in proteins of plasma in 
hydration of (PETERS, EISENMAN, 
and BuLcERr), i, 1490. 

solubility of silver salts in (v. NEER- 
GAARD), i, 1357. 

sugar in (VisscHER; Scorr and 

Best), i, 1343. 

distribution of (H6GLER and 
UEBERRACK), i, 453; (Fock and 
HOoLso.t), i, 1486. 

tables for (DREYFuss), i, 94. 

effect of dextrose administration on 
(ALBRITTON), i, 463. 

effect of dihydroxyacetone on 
(RaBINOVITSCH), i, 1352. 

relations of, to glycogen (PRINGS- 
HEIM), i, 605. 

effect of injection of glucoses on 
(LIPMANN and PLANELLEs), i, 
179. 

in presence of insulin (HAUSLER 
and LoEw)), i, 753. 

action of santonin on (STASICR), i, 
1501. 

after removal of the spleen (BiERky, 
RATHERY, and LEviINA), i, 857. 

non-protein sulphur of (KAHN and 

POSTMONTIER), i, 999. 

influence of adrenaline on concentra- 
tion of urea in (DuBois and 
PoLONOVSKI), i, 481. 


SUBJECTS. 


Blood, variations in urea in, due to 


deficiency of vitamin-C (RANDOIN 
and MIcHAUX), i, 751. 
urea in, after sarcoma inoculation and 
exposure to X-rays (Dopns, Law- 
son, and MorrraMm), i, 1492. 
uric acid in (LENNox and O’Connor), 
i, 711. 
effect of fat diet on (HAnRpING, 
ALLIN, EAGLEs, and VAN Wyck), 
i, 604. 
influence of sodium chloride on 
(Harpinc, ALLIN, and VAN 
Wyck), i, 94. 
arterial, carbon dioxide in alveolar 
air and (Bock and FIELD), 
i, 93. 
and venous, oxygen and carbon 
dioxide in (SrEWART), i, 451. 
capillary, carbon dioxide content of 
(VeRzAR and VASARHELY!), i, 178. 
of lactating cows, sugar in (WIDMARK 
and CARLENsS), i, 608. 
of children, calcium and phosphorus 
content of (ANDERSON), i, 188. 
sugar content of (Brown), i, 994. 
dogs’, constituents of (HADEN and 
Orr), i, 1484. 
isoagglutinins in (McENEry, Ivy, 
and PEecHous), i, 1344. 
determination of urea in (VARTE- 
JEANU), i, 1113. 
of fish, sugar in (McCormick and 
Macteop), i, 856. 
goats’, sugar in (SCHUHECKER), i, 715. 
guinea-pigs’, hydrogen carbonate and 
hydrogen ions in, in scurvy 
(Leprer and Zitva), i, 1208. 
human, sugar and fat in (ARNOLDI 
and CoLLazo), i, 179. 
infants’, cholesterol in (BANU, 
NecrEsco, and HEREsCco), i, 452. 
of infants and children, amino-acid 
content of (HOEFFEL and MoriAk- 
TY), i, 1484. 
insects’, hydrogen-ion concentration in 
(GLASER), i, 853. 
of invertebrates, ionic reaction of 
(DuvAL), i, 325. 
of ruminants, phosphorus content of 
(Kay), i, 994. 
seal’s (SuzUKI), i, 1345. 
whale’s (OKAHARA; Masumizv), i, 
1349. 


Blood detection and determination :— 


analysis of (LATHAM), i, 1343. 

analysis of the ‘‘ primary ether ex- 
tract” of and HECKSCHER), 
i, 995. 

analysis of, in asthma, hay fever, etc. 
(RaMIREz, St. GEORGE, and MosEs), 
i, 999. 


INDEX OF SUBJECTS. ii. 1481 


Blood detection and determination :— 
detection of bromine in (BERNHARDT 
and Ucko), i, 454. 
detection of poisonous gases in (KoHN- 
ABREST), 1, 451. 
determination of, in feeces (VAN Eck), 
i, 187. 


determination of ammonia and urea in 


(Murray), i, 710. 

determination of bile salts in 
i, 1485. 

determination of bismuth in (AUTEN- 
RIETH and MEYER), i, 182. 

determination of calcium in (STANFORD 
and WHEATLEY), i, 1199. 

determination of calcium in, and 
blood serum (BuDDE and FREUDEN- 
BERG ; CLARK and CoLLip; SAL- 
VESEN), i, 713. 

determination of calcium and phos- 
phorus in (Myrpicr), 3, 1485. 

determination of carbon monoxide in 
(TERVAERT), i, 710. 

determination of carbon dioxide in 
and WEIss), i, 95. 

determination of chlorides in (BEN- 
GUEREL), i, 455; (KODILLON), i, 
722; (MIsLOWITZER and Vocr), i, 
1485. 

determination of cholesterol in 
(TominaGA), i, 453; (SACKET?), 
i, 995. 

determination of cyanates in (MonT- 
GOMERY), i, 455. 

determination of dextrose in (MILRoy), 
i, 1486. 

determination of fat in (STEWART and 
i, 1485. 

determination of formic acid in (DE 
Eps), i, 713. 

determination of hydrogen-ion con- 
centration of, with  cresol-red 
(Hrrscn), i, 606. 

determination of hydrogen ions, carbon 
dioxide tension, and hydrogen car- 
honate in (HoLLO and WEIss), i, 
709. 

determination of lecithin in(Gricavt), 
i, 453. 

determination of nitrogen in, by Folin’s 
method (Oszorn), i, 323. 

determination of oxygen and carbon 
dioxide in (BURWELL and Roprin- 
son), i, 604. 

determination of organic substances in 
(BAtrnr and RvszczyNsKI), i, 
323. 

determination of phenol and cresol 
in (Haas and ScHLESINGER), i, 
334. 

determination of phosphates in 
(McCiuskKEy), i, 605. 


Blood detection and determination :— 


determination of phosphorus com- 
pounds in (STANFORD and WHEAT- 
LEY), i, 1200. 

determination of lipoid phosphorus in 
(WHITEHORN), i, 95. 

determination of reducing substances 
in (HILLER, LINDER, and vAN 
SLYKE), i, 1200. 

determination of sodium in (HADEN), 
i, 1112. 

determination of sugar in (BIERRY 
and ; GILBERT and Bock; 
CALVERT), i, 179; (PATON), i, 
180 ; (DINGEMANSE), i, 323 ; (Diaz 
and CuENCA), i, 453; (DRESEL and 
ROTHMANN ; CONDORELLI), i, 714; 
(LorBER), i, 852; (BENEDICT), i, 
994; (TERVAERT), i, 1200. 

determination of urea in (Karr), i, 
323 ; (REHBERG; and HELM- 
HOLTZ), i, 853; (ADDIS; VARTE- 
JEANU), i, 11138; (PATTERSON), i, 
1200. 

determination of urea and sugar in 
(GRUSKIN), i, 1113. 

determination of uric acid in (BUL- 
MER, EAGLES, and HUNTER; 
Garry), i, 605; (BENEDICT), i, 995; 
(DELAVILLE and Jongs), i, 1844. 


Blood-corpuscles, viscosity of suspen- 


sions of (BERCZELLER and WASTL), 
i, 452. 
effect of narcotics on the rate of 
sinking of (BAUMECKER), i, 321. 
acidity of (DEsGREz, BIERRY, and 
LEscevR), i, 604. 
sugar in (RICHTER -QUITTNER), i, 95. 
mammalian, glutathione in (HoLDRN), 
i, 1484, 
red, rate of sinking of (v. Ktiogv- 
SITZKY), i, 710. 
valency of cations and anions on 
(OLIVER and BARNARD), i, 94. 
action of bismuth on (Stmon),i, 1500. 
naphthol reaction ef (LOELE), i, 
1342, 


Blood pigments (KisTEr and 


i, 992; (ScHUMM), i, 1347. 
constitution of (FRIEDLI), ii, 179. 
acid scission products of (FiscHER and 

KLARER), i, 577. 
oxido-reductions by (LiIpscHITz), ii, 

1070. 
por phyrins from (PAPENDIECK and 

BonATH), i, 711. 


Blood-plasma, physical properties of 


(Rorro and CorrEA), ii, 293, 
development of (PICKERING and 
GLADSTONE), i, 1343. 
mineral content of (RICHTER-QUITT- 
NER), ii, 178. 


ii. 1482 


Blood-plasma in renal disease, alkali 

salts in (RABINOVITCH), i, 462. 

phosphorus and calcium in, during 
callus development of a fracture 
(SATANOVSK]I), i, 1208. 

determination of bicarbonates in 
(LEPPER and MarrTIN), i, 1201. 

determination of uric acid in (DrELa- 
VILLE and Jongs), i, 1201. 

Blood-serum, structure of (HANDOVSKY), 

i, 715 

refractive index and protein content 
of (BELTz and KAUFMANN), i, 1200. 

influence of alcohol on viscosity of 
(HAYASHI), ii, 663. 

colloid constituents of (HANDOVsKyY), 
i, 322. 

concentration of inorganic constituents 
of, and cerebro-spinal fluid (HAMIL- 
TON), i, 1352. 

distribution of ions in (Rona, PETow, 
and WITTKOWER), i, 94; (Rona, 
HavrowlTz, and PeETow), i, 
95. 

bone-forming elements in (PETERSON), 


i, 
effect of ultra-violet light on calcium 
in (Moritz), i, 995. 
porphyrins in (PAPENDIECK), i, 96. 
proteins of (GROMELSKI), i, 95. 
action of chloral hydrate on (Nx8- 
KOVI6), i, 716. 
action of formaldehydeon (HENLEY), 
i, 716. 
influence of coagulation time of blood 
on toxicity of (LuUMIbrE and Cour- 
JON), i, 853. 
determination of hydrogen ions in 
(CULLEN and BULMANN), i, 1201. 
determination of lipoids in (Mrnovicr 
and i, 452. 
determination of potassium in (LEBER- 
MANN), i, 96, 714. 
determination of sodium in (LEBER- 
MANN), i, 324. 
Bodies, black, for use in calibration of 
pyrometers (Roerts), ii, 756. 
Boiling, prevention of bumping while 
(REBBECK), ii, 996. 

Boiling point, relation between melting 
point, critical temperature, and 
(PRUD’HOMMR), ii, 99. 

additive properties of (VAN ARKEL and 
DE Boer), ii, 758, 1141; (VAN 
LAAR), ii, 1141. 

of fused salts (LORENz and Herz), 
ii, 276. 

of organic compounds, influence of 
hydrogen and halogens on (VAN 
ARKEL and DE Borr), ii, 758. 

of _—_ hydrocarbons, chart for 
(BAHLKE and WItson), ii, 73. 


INDEX OF SUBJECTS, 


Boletus granulatus, sterol from (Mars- 
TON), i, 346. 
Bomb, calorimetric, 
bomb. 
Bone, chemistry of growth of (Ham- 
METT), i, 1001, 1208. 
calcification of (Hott, LA Mgr, and 
Cuown ; Hott), i, 1209. 
effect of excess of calcium on form- 
ation of (KORENCHEVSKI!), i, 1355, 
fixation of calcium and phosphorus in 
(TELFER), i, 859. 
effect of calcium and sodium glycero- 
phosphates and sodium dihydrogen 
phosphate on the formation of, in 
rachitic rats (KORENCHEVSKI and 
Carr), i, 464. 
defective formation of, in rickets 
(Roptson and SoAMEs), i, 462. 
hexosephosphoric esters in develop- 
ment of (MARTLAND and Rosison), 
i, 201. 
effect of yellow phosphorus on (BERN- 
HARDT and Rast), i, 1357. 
effect of callus formation in fracture 
of, on blood plasma (SATANOVSKI), 
i, 1208. 
exhumed, protein in (KERNBACH), 
i, 326. 
determination of calcium and phos- 
phates in (v. EULER and JoHANs- 
son), i, 1489. 
Borates. See under Boron. 
Borax. See Sodium borate. 
Boric acid. See under Boron. 
Borneol, rotatory power of (Lowry and 
CuTTER), ii, 356. 
1-Borneol from spruce turpentine 
(WHEELER and Harris), i, 1437. 
isoBorneol, active, preparation of (VAVON 
and PEIGNIER), i, 1079. 
B-Borneolpropionic acid, and its isomer- 
ide and lactone (RUPE and TscHopP), 
i, 1079. 
y-Borneolpropyl alcohol, and its deriv- 
atives (RUPE and TscHoppP), i, 1079. 
Borny]l esters, rotation of (KENYON and 
Priston), i, 942. 


See Calorimeter, 


tsoBornylane, and _ its derivatives 
(NAMETKIN), i, 47. 
Bornylenecarboxylic acid, esters of 


(Rupk and VonaEscn), i, 499. 
a-Bornylene ethyl and methyl ketones, 
derivative (Rupr and Kopp), 
i, 274. 
tert.-isoBornylol (NAMETKIN, ABAKU- 
MOVSKI, and SELIVANOV), i, 48. 
tsoBornylone (NAMETKIN, ABAKUMOV- 
SKI, and SELIVANOV), i, 48. 
Borodisalicylic acid, saits of (MEULEN- 
HOFF), i, 542. 
strychnine salt (MEULENHOFF), i, 920. 


INDEX OF SUBJECTS, 


Boron, atomic weight of (Briscor 
and Rosinson), ii, 346 ; (BRISCOE, 
Ropinson, and STEPHENSON), ii, 
619. 

structure and valency of (WAHL), 
ii, 937, 938. 

valency of (RAy), ii, 267. 

and its suboxide, preparation of 
(KAHLENBERG), ii, 425. 

series spectra of (BOWEN and MILLI- 
KAN), ii, 1013. 

Boron compounds, valency in (MULLER), 

ii, 841. 
Boron chlorides (Stock, Branpt, and 
FIscHER), ii, 571. 
nitride, luminescence of (TrepDE and 
ToMASCHES), ii, 931. | 

monoxide, spectrum of (MULLIKEN), 
ii, 346. 

trioxide, thermal expansion of (SamM- 
SOEN), ii, 1051. 

Boric acid, constitutior and derivatives 
of (HEKMANS), i, 500; ii, 697, 

equilibrium of chromium trioxide, 
water, and (GILBFRT), ii, 869. 

solubility of mixtures of, with 
mannitol and with cis-tetrahydro- 
naphthalene-1:2-diol (HERMANs), 
i, 501. 

phosphors of (Mickwit2z), ii, 476. 

osmosis of, through the skin 
(KAHLENBERG), i, 101. 

determination of, with invert-sugar 
(GILMOUR), ii, 68. 

determination of, volumetrically 
and SANDERA), ii, 
714. 

determination of, in presence of 
aluminium iron or chromium 
(Funk and WINTER), ii, 714. 

Orthoboric acid, volatility of, in 

steam (ANscHUTZ and RIEPEN- 
KROGER), ii, 1084. 

Borates, absorption spectra of beads 
of (ScHaum and Fvunck), ii, 
178. 

of the alkali metals (AUGER), ii, 
697. 
complex (ROSENHEIM), i, 31. 
Perborates, electrolytic preparation of 
(Boprorss and ARsTAL), ii, 414. 

‘Boron organic compounds :— 

Boric acid, complex compounds of 
(MEULENHOFF), i, 541. 

compounds of pyrocatechol and 
(WEIL and ADLER), i, 136; 


(B6OESEKEN and Muss), i, 911. 
Boron determination :— 
determination of, in 
(Bropuy), ii, 901. 
Boronia safrolifera, oil from (PENFOLD), 
i, 68 


tungsten 


ii, 1483 


Boswellia serrata, gum from (FOWLER 
and MALANDKAR), i, 1437; (MAL- 
ANDKAR), i, 1438. 

Brain, carbohydrate content of (TaAkK- 

AHASBHI), 1, 1487, 

carbohydrate metabolism of (B. E, 
and E. G. Hotmgs), i, 1001, 1495. 

hypoglycemia and carbohydrate met- 
abolism of (ASHER and Tak- 
AHASHI), i, 331. 

phosphatides of (THIERFELDER and 
KLENk), i, 997. 

human, constituents of (LEMATTE 

and BEAUCHAMP), i, 1487. 
hypocerebric acid from (FRANKEL 
and KARPFEN), i, 720. 

rabbits’, aminogenesis in, during 
hunger (PALLADINand BJELJAEVA), 
i, 190. 

determination of lipins in (Goro- 
DISSKY), i, 1487. 

Brass, corrosion of, in sea-water (BEN- 

GOUGH and May), ii, 218. 

influence of lead and tin on the brittle 
ranges of (BUNTING), ii, 282, 

electrolytic, Réntgen ray analysis of 
(NAKAMURA), ii, 745. 

Brazilin, constitution of, and its deriv- 
atives (PFEIFFER, OBERLIN, and 
KoNERMANN), i, 1803. 

Bread, brown and white, in the diet of 
rats (HARTWELL), i, 211. 

Brilliant Congo R, preparation of 
(PALKIN and Evans), i, 599. 

Bromates. See under Bromine. 

Bromine, atomic weight of (MOoLgs), 

ii, 346; (RoBINsoN and Briscor), 
ii, 620. 

chemical constants of (WoHL), ii, 98. 
and its specific heat at low tem- 

peratures (SUHRMANN and vV. 
LUpe), ii, 96. 

photochemical combination of hydro- 
gen and (BoDENSTEIN and LUTKE- 
MEYER), ii, 218. 

photochemical combination of un- 
saturated hydrocarbons with (PLort- 
NIKOV), ii, 985. 

photochemical reaction between tar- 
taric acid and (GHosH and Mv- 
KHERJEE), ii, 1179. 

Budde effect in (LUDLAM), ii, 470. 

viscosity of (STEACIE and JOHNSON), 
ii, 376. 

reactions of, and its solutions (KAUF- 
MANN and HANSEN-SCHMIDT), ii, 554. 

reactions of, with aliphatic acids 
(Watson), i, 1232. 

action of, on azides (SPENCER), ii, 416. 

effect of light on the reaction of 
potassium oxalate with (BERTHOUD 
and BELLENOT), ii, 141. 


| | 
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Bromine, use of, in volumetric analysis 
(Mancnotand OBERHAUSER),ii, 161. 
Hydrobromic acid, velocity of syn- 
thesis of (BRAMLEY), ii, 802. 
and its sodium salt, conductivities 
of, in methy! and ethyl alcohols 
(GoLDscHMIDT and DAHLL), ii, 128. 
dielectric constant of (Compron 
and Zaun), ii, 1118. 
vapour pressure and composition of 
vapour phases in equilibrium 
with solutions of (VREVSKI, 
SAVARITZKI, and ScHARLOv), 
ii, 101 ; (VREVSK!), ii, 102. 
constant-boiling aqueous solution of 
(Ew1ncG and SHAppUCK), ii, 859. 
equilibria of, with ethylene and 


propylene (MAass and WricuHrt), 
ii, 214 
action of, on tertiary alcohols 


(RAMART’), i, 250. 

Bromides, detection and determination 
of, in’ presence of cyanides 
(ScHULER), ii, 432, 712. 

determination of, with a mercury 
electrode(MULLER and AARFLOT), 
ii, 65. 

determination of, 
(Lane), ii, 597. 

determination of, microchemically, 
with chlorine and iodine (StrE- 
BINGER and PoLLAR), ii, 823. 

Bromates, determination of, in the 

resence of hypobromites and 
lodates (SCHULEK), ii, 1197. 
Hypobromites, determination of, in 
presence of hypoiodites (ScHULEK), 
li, 1197. 

Bromine detection :— 

detection of (ScHERINGA), ii, 326; 
(LorRENz, GRAU, and BERGHEIMER), 
ii, 597, 

detection of, in blood (BERNHARDT 
and Ucko), i, 454. 

Bromination (FRANCTs), i, 1261, 1399. 
of isomeric aromatic compounds 

(Francis, Hitt, and JonNsTon), 
i, 1141. 

Bromocresol-green, dissociation constant 
of (HotMEs and SNYDER), ii, 325. 

Bromoform, density of, and its use in 

testing aluminium (PascaL), ii, 646. 

compounds of, with quaternary salts 
(STEINKOPF and BEsSARITSCH), 
i, 495. 

Bromophenol-blue, effect of alcohol and 
salts on dissociation of (RICHTER), ii, 
237. 

Brownian movement, theory of (ZEILIN- 
GER), ii, 389. 

Brucine (Lions, PERKIN, and RoBIN- 
son), i, 831. 


iodometrically 


INDEX OF SUBJECTS, 


Brucinonic acid, hydrazone of, and its 
derivatives (LEUcHs and Kanao), i, 
61. 

Bryophyllum calycinum, diurnal changes 
in acidity of (GusTaFsoNn), i, 1221. 
Buccinum undatwm (whelk), amphoteric 
chitins in radula of (PANTIN and 

Rocrrs), i. 720. 

Buchu-camphor (diospheno/), 8-hydrexy- 
(CUSMANO and Massa), i, 686, 

Buckthorn. See Rhamnus cathartica. 

Buds, action of photocatalysers on the 
bursting of (NEITHAMMER), i, 1023. 

Buffer mixtures (KOLTHOFF), ii, 396. 

Bulbocapninecarboxylic acid, benzyl 
ester, methyl ether (OsaDa), i, 283. 

Bunya-bunya. See Araucaria bidwilli. 

Burette, automatic, with flask for 

standard alkali solutions (McMIL- 
LAN), ii, 711. 
micro- (REWBERG), i, 852. 

Butadiene, dibromo- (LESTIEAU and 
PrEvost), i, 493. 

A+y-Butadienealdehyde, y-iodo-5-hydr- 
oxy- (BAUMGARTEN), i, 1381. 

n-Butaldehyde, condensation of, with 
methyl ethyl ketone (PowELL), i, 7. 

n-Butaldehyde, aaf-trichloro-, phyto- 
chemical reduction of (RosENFELD), 
i, 615, 
y-hydroxy- (HELFERICH and ScuHi- 
FER), i, 7. 

isoButaldehyde, acetals from (THOoMs 
and Kare), i, 788. 

Butane, adsorption of, by silica gels 
(PaTRICK and Lone), ii, 382. 
d-Butane, 8-thiol- (LEVENE 

MIKESKA), i, 512. 
trans-cycloButane-1:2-dicarboxylic acid, 
resolution of, and its /-quinine salt and 
d-ethyl ester (GoLDSworTHY), i, 33. 
d-Butane-8-sulphonic acid (LEVENE 
and MIKEsKA), i, 512. 

Butenonitriles, thermochemistry of 

and CHRISTIAEN), i, 
97. 

Butesin. See Benzoic acid, p-amino-, 
n-butyl ester. 

Ay-Butinene, af-dihydroxy-, and its 
derivatives (LESPIFAU), i, 351. 

As-Butinen-a-ol, and its acetate (Yvon), 
i, 514. 

Butter, oxidation of vitamin-A in the 

preparation of (PLATON), i, 484. 
rancidity of (STARKLE), i, 205. 
murumuru (ANDRE and GUICHARD), 

i, 1124. 

Butterfly, Gonypteryx 
rhamni. 

Buttgenbachite (ScHoEP), ii, 1196. 

n-Butyl alcohol, thermal properties of 
(Parks), ii, 491. 


and 


lemon. See 
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n-Butyl aleohol, equilibrium of ethyl 
alcohol, water, and (DROUILLON), ii, 
651. 

isoButyl alcohol, miscibility of ethyl 
alcoho!, water, and (BRUN), ii, 769. 

tert.-Butyl alcohol, ¢richloro-, prepar- 
ation of, and its esters (TAFFE), i, 2. 

Butylacetals (ADAMS and ADKINS), i, 
784. 

Butylallylbarbituric acids (VoLWILER), 
i, 1174. 

e-(5-Butylamino)amylamine, 5-chloro-, 
salts of (v. Braun and ZopeEt), i, 
1456. 

Butylammonium tetrachloroferrate 
(Remy and KoTHE), ii, 1089. 

n-Butylaniline m-nitrobenzenesulphon- 
amide (MARVEL, Kinespury, and 
SmirH), i, 245. 

isoButylbenzene, 2:4-dihydroxy- (SHARP 
& DouME and i, 541. 

n-Butylbenzoyloximidocarbonic acid, 
ethyl ester (OESpER and Cook), i, 523. 

4-isoButyl-1:6-dimethylpyridine-3:5- 
dicarboxylic acid, ethyl ester, metho- 
sulj:hate (Mumm), i, 964. 

Butylene, «dielectric constant of (SmirH 
and ZAHN), ii, 1118. 

2:8-Butyleneglycol, formation of, in 
sugar fermentation (KLUYVER and 
DonkKER), i, 1215. 

a-Butylhexoic acid (Hrss and BAPPERT), 
i, 349. 

o-isoButyleyclohexylamine, and its salts 
and derivatives (v. Braun and 
BAYER), i, 429. 

a-n-Butylhydroxylamine, and its hydro- 
chloride (NEUFFER’ and HorFrMay), 
i, 891. 

a-n-Butylhydroxyurethane 
and HOFFMAN), i, 891. 

isoButylidenediurethane (THoms and 
KAHRE), i, 789. 

1-n-Butylindole, and its picrate (v. 
Brawn and Bayer), i, 429. 

a-isoButylindole (VERLEY and BeDUWs), 
1, 

cycloButylmethyl bromide (v. Braun, 
FussGANGER, and Kunn), i, 1402. 

cycloButylmethylamine, and its benzoyl 
derivative (v. Braun, FussGANGEr, 
and Kunyn), i, 1402. 

cycloButylmethyl-n-butylaniline, and its 
salts (v. BrauN, FussGANGER, and 
Kvuuy), i, 1408. 

cycloButylmethylmethylaniline, and its 
salts (v. Braun, FussGANGER, and 
i, 1403. 

cycloButylmethyltrimethylammonium 
bromide (v. Braun, FussGANnGER, and 
Kunn), i, 1402. 

e-Butylnonane (IvVANov), i, 503. 


(NEUFFER 
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1-n-Butyloctahydroindole, and its salts 
(v. Braun and Bayer), i, 429. 
N-Butylpiperidine, 5-amino-, and its 
benzoyl derivative (v. BRAUN and 
ZOBEL), i, 1455. 
n-Butylvinylearbinol, resolution and 
rotation of, and its salts and esters 
(Kenyon and SNELLGROVE), i, 
771. 
n-Butylxanthydrol(Conantand Sioa), 
i, 955, 
n-Butylxanthyl perchlorate (CoNANT 
and SLOAN), i, 955. 
n-Butyranilide, y-chloro- (Lipp and 
CasPERs), i, 963. 
n-Butyric acid, molecular film of, be- 
tween water and hexane (HARKINS 
and McLAvGHLIN), ii, 771. 
velocity of esterification of, in glycerol 
(KAILAN and Oxgoel), ii, 49. 
alkoxymethyl esters (FARREN, FIFE, 
CLARK, and GARLAND), i, 1280. 
ethyl ester, bacteria producing (BrD- 
AULT and BLAIGNAN), i, 1216. 
furfuryl ester (ZANETTI), i, 567. 
Butyric acid, a-bromonitro-,and.a-chloro- 
nitro-, ethy] esters (MAcBETH and 
TRAILL), i, 629. 
yy-dichloro-, and its methyl ester 
(MELDRUM and ALIMCHANDANI), 
i, 1273. 
trichloro-, conductivity of, in methyl 
alcohol (GoLPSCHMIDT and AAR- 
FLOT), ii, 976. 
B-hydroxy-, formation of, hy bacteria 
(LEMOIGNE), i, 478, 867. 
action of oxygenated yeast on 
(MARIAN), i, 105. 
excretion of, after extirpation of the 
pancreas and RATHERY), 
i, 856 
and acetone in urine (LUBLIN), i, 
459. 
determination of, in urine (GoLp- 
BLATT), i, 1204. 
l-Butyric acid, 8-hydroxy-, degradation 
of, and its amide (KARRER and 
KLARER), i, 1036. 
isoButyric acid, hydroxylamine salt 
(OESPER and BALLARD), i, 1233. 
furyl ester (NAKAI), i, 360. 
dl-isoButyrie acid, a8-dihydroxy-, and 
its salts and derivatives (G@LATTFELD 
and SHERMAN), i, 881. 
Butyrin (WEATHERBY, McILVAINE, and 
MaTLIN), i, 1128. 

Butyronitrile, 8-hydroxy-, and _ its 
sodium derivative (DEWAEL), i, 14. 
Butyrophenone-5-arsinic acid, 3-nitro- 

2-hydroxy- (MARGULIES), i, 447. 
n-Butyro-p-toluidide, y-chloro- (Lipp 
and CasPERs), i, 963. 


| 
| 
| 
| 
| 
| 

| 


ii. 1486 


(VAN ALPHEN), i, 82. 

1-Butyrylhydrazide, 8-hydroxy- (LEv- 
ENE and HALLER), i, 1375. 

Butyryl-leucine, ethyl ester (KARRER, 
MriyAmicui, StorM, and WIDMER), 
i, 594. 

B-isoButyrylnitrophenylhydrazides 
(VAN ALPHEN), i, 82 

Butyryl-N-phenylaminoacetic acid, 
B-amino- (LEUcHS and SANDER), i, 
1248. 

B-isoButyryltolylhydrazides (VAN AL- 
PHEN), 1, 82. 


Cc. 


Cacao fat, glycerides of (AMBERGER and 
BavcH), i, 114. 

Cadinylene sulphochloride,  crystal- 
lography and optically active properties 
of (KARANDEEV), i, 1164. 

Cadmium, structure of (COLLINS), ii, 

1112. 

spectrum of (RUARK and CHENAULT), 

ii, 725. 
shifting of lines in (FuxkuDA), ii, 
1101. 

spectral lines of (Joos), ii, 612. 

absorption spectra of neutral and 
ionised atoms of (STUCKLEN), ii, 
338. 

arc spectrum of (RUARR), ii, 1016. 

atomic and band spectra of( HULTHEN), 
ii, 1113. 

infra-red line spectrum of (RANDALL 
and St. PETER), ii, 1101. 

spark spectrum of (v SALIS), ii, 334 ; 
(Brown and BEams), ii, 913. 

fluorescence of the vapour of (Karv- 
SCINSKI), ii, 838. 

resonauce radiation from vapour of 
(Power), ii, 1113. 

effect of gelatin on the electro-deposi- 
tion of (MILLIAD), ii, 680. 

polarisation of, in alkaline solution 
(Jtnsa and Loris), ii, 45. 

expansion coefficient of (BORELIUS and 
JOHANSSON), ii, 27. 

thermal expansion of (GRUNEISEN and 
GoEns), li, 488. 

absorption coefficient of electrons in 
vapour of (BRoDE), ii, 1020. 

velocity of diffusion of, in mercury 
(CoHEN and Brutns), ii, 648. 

physical properties of crystals of 
(GRUNEISEN and GOENs), ii, 22. 

single crystal rods of, thermo-electric 
force of (BRIDGMAN), ii, 1136. 

Cadmium alloys with aluminium and 
Magnesium (VALENTIN and CHAU- 
DRON), ii, 205. 
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Cadmium alloys with bismuth and lead, 
hardness of (D1 Capva), ii, 1051. 
with gold (SALDAD), ii, 872. 
with lead, electrolysis of (KREMANN, 
KIENzL, and MARKL), ii, 132. 
with lead and thallium (D1 Caprva), 
ii, 787. 
with mercury, electrolysis of (Kre- 
MANN, MULLER, and OrTNER), ii, 
132. 
with silver, electrodeposition of (ATEN 
and VAN PaTTEN), ii, 1166. 
Cadmium carbonate, thermal dissociation 
ot (ANDRUSSOV), ii, 535. 
chloride, equilibrium of pyridine and 
(Mason and Matuews), ii, 1063. 
halides, ammoniates of (Bittz and 
Mav), ii, 1184. 
additive compounds of 3:5-dibromo- 
o-toluidine with (HANN and 
SPENCER), i, 653. 
hydroxide, precipitation of, electro- 
metrically (BRITTON), ii, 1204. 
iodide, specitic heat of solutions of 
(CoHEN, HELDERMAN, 
MOESVELD), ii, 126. 
spectrographic study of complexes 
of (Jos), ii, 471. 
complex compounds of stannous 
iodide and (AuGER and KARAn- 
TASSIS), ii, 1182. 
double nitrates with metals of the 
cerium group (CAROBBI), ii, 222. 
oxide, solubility of, in water (REMY 
and KUHLMANN), li, 119. 
selenide (MosER and ATYNSK1), ii, 
584. 
silicates (DuBon), ii, 221. 
Cadmium organic compounds :— 


diphenylearbazides (FEIGL and 
LEDERER), i, 170. 
Cadmium determination and _ separ- 


ation :— 
determination of (LUFF), ii, 826. 
determination of, electrolytically 
(BiTrGENBACH), ii, 439. 
separation of copper and (SaccARDI), 
li, 159 
separation of zinc and (LuFF), ii, 
159. 
Cesium, optical constants of (NATHAN- 
son), li, 187. 
spectrum of (OupDT), ii, 915. 
flame spectrum of (BLEEKER and 
BoncGERs), ii, 77. 
spark spectrum of (SomMER), ii, 4. 
low-voltage arc in the vapour of 
(Newman), ii, 829. 
photo-electric ionisation of the vapour 
of (FooTE and MonLER), ii, 919. 
quantum number of (LinpDsay), ii, 
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Cesium dibromoiodide and triiodide, 
erystal structure of (BozonTH and 
PAULING), ii, 748. 

stannic iodide (AUGER and KaRAn- 
TASSIS), ii, 814. 

chloroplatinate, solubility of, in water 
(ARCHIBALD and HAtuett), ii, 
652. 

Cesium detection :— 
detection of (MURMAN)), ii, 437. 

Calabar beans, alkaloids of (PoLonov- 
and PuLONOvskI), i, 151, 959. 

Calamine, optical properties of (SkvE), 
ii, 18. 

Calantas wood oil, constituents of 
(BRooKE), i, 418. 

Calcification (Horr, LA Mer, 
Cuown ; Hott), i, 1209. 

Calcio-ancylite from Russian Lapland 
(TSCHERNIK), li, 322. 

Calcite, index of refraction of (HATLEY), 

i, 

luminescence of (HEADDEN), ii, 89. 

electrical conductivity of (v. RAUTEN- 
FELD), ii, 639. 

thermal properties of (BACKsTROM), 
ii, 1162. 

density of (DEForE and Compton), 
ii, 646. 

rhombohedral angle of (Brace and 
CHAPMAN), ii, 92. 

lattice constants of gypsum and 
(HJALMAR and SIEGBAHN), ii, 92, 

Calcium, X-absorption spectrum of 

(RoBrnson), ii, 614. 

spark spectra of (DoRGELO), ii, 724. 

electrolytic deposition of, and its 
normal potential (EILERT), ii, 547. 

thermal ionisation of (SAHA), ii, 1161. 

chromosphere, equilibrium of (MILNE), 
ii, 628 

precipitation of, as oxalate, in presence 
of ammonium citrate (JAKOB), ii, 
69. 

in normal and _ tuberculous blood 
(Matz), i, 1492. 

ions, action of, on the heart (Ho1z- 
LOHNER), i, 1500, 

Calcium alloys with mercury, electro- 
lysis of (KREMANN, MULLER, and 
OrTNER), ii, 132. 

Calcium compounds, effect of heat on 

the solubility of, in milk (BELL), 


and 


i, 998. 

in the body (SHERMAN and MacLeEop), 
i, 1001. 

fixation of, in bones (TELFER), i, 859. 

Calcium salts, perfusion with emanation 

and (ZWAARDEMAKER, FEENSTRA, 
and StTEyns), i, 193. 

action of, as auxoureases (KOCHMANN), 
i, 200 
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Calcium salts, adsorption of nicotine by 
(CHAPIN), i, 697. 
assimilation of, by animals (Harr, 
STEENBocK, and ELVEHJEM), 
i, 108. 
fixation of, by animal tissues (BREHME 
and Gy6rcy), i, 717; (BUDDE), 
i, 718. 
influence of piperidine on deposition 
of (EDERER), i, 869. 
effect of, on cats (HEUBNER), i, 613. 
in the mothers’ diet, effect of, on the 
young (KORENCHEVSKI and CaRk), 
1, 463. 
in bile (DirTRIcH ; Drury), i, 325. 
in blood (GrércY; JANSEN), i, 324; 
and SILFVERSVARD), 
i, 852. 
effect of hypnotic suggestion on 
(GLASER), i, 860. 
and cerebro-spinal fluid (CAMERON 
and Moornovsse), i, 857. 
determination of, in blood (STANFORD 
aud WHEATLEY), i, 1199. 

Calcium carbonate, formation of, from 
calcium oxalate in tissues (LoE- 
PER, SCHULMANN, and ToUNET), 
i, 1497. 

heat of dissociation of (BACKsTROm), 
ii, 1140. 
thermal dissociation of (ANDRUS- 
sov), ii, 803. 
deposition of crystals of (Kout- 
SCHUTTER and Eos), ii, 1036. 
hydrates of (Hume), ii, 697. 
effects of, in soils (RAMANN; 
B.uANCK and LOHMANN), i, 223; 
(GEHRING and WEHERMANN), i, 
1031. 
Réntgen ray, analysis of various 
forms of (Osawa), ii, 745. 
u-Caleium carbonate and vaterite (Giz- 
son, Wyckorr, and MErwIy), ii, 
1183. 

Calcium chloride, electrical conductivity 
of aqueous solutions of (CRowE), 
ii, 541. 

toxicity and excretion of (BOWLER 
and WALTERs), i, 723. 
fluoride, solubility of, in acetic acid 
(Duparc, WENGER, and GRaAz), 
ii, 652. 
solubility of, in hydrochloric acid 
(SABALITSCHKA and MosEs), ii, 
417. 
hydride, spectrum of (MULLIKEN), ii, 
469. 


action of, on methyl ethyl ketone 
(PorLEzzA and i, 788. 

reduction of nitro compounds by 
(DuRAND and HovGurTon), i, 
646. 
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Calcium h hlorite, heat of formation 
of (NEUMANN and MULLER), ii, 
488. 

reaction of aniline with (Rascuic), 
i, 243. 

oxide (dime), action of, on silicates at 

high temperatures (TAMMANN and 
GREVEMEYER), ii, 580. 

requirements of, for soils (ARR- 
HENIUS), i, 766. 

effects of, in soils (RAMANN; 
BLANcK and LOHMANN), i, 223; 
(SCHEFFER), i, 624. 

conversion of, into carbonate in 
soils (BLANCK and SCHEFFER), i, 
491. 

Tricalcium phosphate, precipitated, 
adsorption by (JoL1BoIs and Mazx- 
SENCIER), ii, 770. 

Calcium phosphates, equilibria of, in 
calcification of bone (Hout, La 
Mer, and Cuown ; Ho tr), i, 1209. 

metasilicate, equilibrium of sodium 
metasilicate, silica, and (Morry and 
Bowen), ii, 1161. 

sulphate, velocity of crystallisation of 

(CHASSEVENT), ii, 559. 

solubility of, in dilute nitric and 
sulphuric acids (CoLson), ii, 
121. 

hydrates of (Br1z), ii, 356. 
X-ray investigation of (June), ii, 


367. 
sulphide, phosphorescent, economy 
coefficients of (SCHMIEDER), ii, 
931. 


containing bismuth, photo-elec- 
tricity and phosphorescence of 
(CuRIE), ii, 355. 
Calcium compounds :— 
cyanamide, pure, preparation of 
(YAsuDA), i, 377. 
action of hydrogen on (Boprov- 
NICKI), i, 526, 
phenyl iodide, luminescence of (Dur- 
FORD, NIGHTINGALE, and CULVERT), 
ii, 474. 
Calcium detection, determination, and 
separation :— 
detection of, in presence of barium 
and strontium (LoNGINEscu and 
CHABORSK]), ii, 1202. 
determination of, nephelometrically 
(Kriss), i, 852. 
determination of, in blood (Myrick), 
i, 1485. 
determination of, in blood and serum 
(BuppE and FREUDENBERG; CLARK 
and CoLuip ; SALVESEN), i, 713. 
determination of phosvhates and, in 
bone (v. EvLER and JOHANSSON), 
i, 1489. 


INDEX OF SUBJECTS. 


Calcium detection, determination, and 

separation :— 

separation of aluminium and (Koto 
and GEORGIAN), ii, 330. 

separation of, from aluminium, iron, 
magnesium, and phosphoric acid 
(JAKOB), ii, 1095. 

separation of magnesium and (Ropr 
and KinpscHER), ii, 158; 
INGOTTER), ii, 437; (LuFF), ii, 
438 ; (Bacn), ii, 825. 

Calorimeter for specific heats of gases 
(OsBoRNE, STIMSON, and 
li, 995. 

bomb (MovrEv), ii, 427. 
with platinum lining (Mourrv and 

LANDRIEU), ii, 995. 

electrical (CoHEN, MOoESVELD, and 
HELDERMAN), ii, 151, 402. 

micro-, combustion (RorH and Lassk), 
ii, 591. 

micro-bomb, use of (PADOA and 
Forest1), ii, 847. 

oxy- (BENEDIcT and Fox), ii, 998. 

Calorimetry (VrERKADE and Coops), 
ii, 39; (VERKADE, Coops, and 
HARTMAN), ii, 490. 

high-temperature, buffer method in 
(RoTH), ii, 949. 

animal (MELLy and v. Roétrn), i, 193, 
332; (CHAMBERS and DEVEL), i, 
1352. 

clinical (RrcHARDSON and LEVINE), 
i, 728. 

Calumba root, alkaicids of. See under 
Alkaloids. 

Calycanthine from Calycanthus floridus 
(SpATH and Stron), i, 1447. 

Calycanthus floridus, calycanthine from 
(SpAru and Srron), i, 1447. 

Camel, urine of. See Urine. 

Campania, radioactivity of gases from 
the solfataras of (STokLAsA and 
PENKAVA), ii, 235. 

Camphane, dichloro- (tricyclene dichlor- 
ide) (Brus), i, 821. 

Camphane series(ForsTrRand SHUKLA), 
i, 1161. 

Camphanecarboxylic acid, esters of 
(Rupe and Vonagscnh), i, 499. 

3-Camphanecarboxylic acid, ethyl ester 
(Ruve and Kopp), i, 275. 

Camphane-6-nitrosohydroxylamine, 
6-cyano-, and its salts and derivatives 
(PASSERINT), i, 1290. 

a-Camphanyl ethyl and methy! ketones, 
and their derivatives (RuPE and 
Kopp), i, 275. 

Camphene, preparation of (Komatsu and 

Fuso), i, 564. 
rotatory dispersion of (PARISELLE), 
li, 742 
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Camphene, sec.-a-amino- and -a-nitro- 
(NAMETEIN and ZABRODIN), i, 417. 
isoCamphenilone, structure of (NAMEr- 

KIN), i, 1079. . : 

Campholenic acid, a- and a’-bromo-, and 
a-hydroxy-, and their salts and deriv- 
atives (BURGESS), i, 45. 

Campholic acid, esters of (Rupe and 
VoNAESCH), i, 499. 

Campholic acid, cyano-, methyl ester, 
ketones from (HALLER and LEGAG- 
NEUR), i, 683. 

Campholyticacid, structure of (CHANDRA- 
sENA, INGoLD, and THORPE), i, 
1275. 

a-Camphomethylamine, and its deriv- 
atives (RUPE and HopEL), i, 275. 

a-Camphomethylaminomethylene- 
camphor (Rure and HopEt), i, 275. 

Camphor, preparation of (BRINER, 

and PAILuARD), i, 274. 

rotatory power of (Lowry and 
CUTTER), ii, 356. 

latent heat of fusion of (EFrREMOV), 
ii, 1140. 

surface tension of aqueous solutions of 
(EDWARDS), ii, 387. 

equilibria of, with 
(EFREMOV), ii, 1160. 

conversion of, intofenchone (RuzIcKA), 
i, 274. 

action of magnesium p-anisyl and 
p-tolyl bromides on (LeEpvc), i, 
821 


nitrophenols 


pharmacology of (Lipscuirz and 
OsTERROTH), i, 1005. 
constitution of substances having 
similar physiological properties to 
(WEDEKIND), i, 684. 
cyanohydrin (PASSERINI), i, 1290. 
4-p-tolylsemicarbazone (WHEELER and 
Bost), i, 318. 
rotation of derivatives of (HALLER and 
Lucas), ii, 742. 
rotation of sulphonic derivatives of 
(RicHArDs and Lowry), ii, 934. 
determination of, in plants (Gort), 
ii, 1009. 
Camphor, a-cyano-, catalytic reduction 
of (RuPE and Hopet), i, 275. 
halogen derivatives of (BuRGEss), i, 
45; (BurcEss and Lowry), i, 
415. 
rotation of (CuTTER, BuRGEss, and 
Lowry), ii, 748. 
hydroxy-, of Manasse, constitution of 
(ForsTER and SAUKLA), i, 1161. 
a- and §8-hydroxy-, constitution of 
(KARRER and TAKASHIMA), i, 940. 
Camphor oils (ONo), i, 941, 1437. 
Camphor seeds, fatty acids from fat of 
(Komatsu and YAMADA), i, 881. 


ii, 1489 


Camphor series (Komatsu and Fvu1o), 
i, 564; (Komatsu and Kurata), i, 
943, 1290. 

Camphor-7-chlorosulphoxide, a-bromo- 
(BKurGEss and Lowry), i, 416. 

Camphoric acid, vanadicamphoryl salt 

(SCAGLIARINI and AIROLDI), i, 920. 
dimethylaminoethylimide of, and its 
hydrochloride (FARBWERKE VORM. 
MEISTER, Lucius, & BRUNING), i, 
1437. 
a-mononitrile, ketones from (HALLER 
and LEGAGNEUR), i, 683. 
esters of, and their action with 
magnesium methyl iodide (HaL- 
LER and LEGAGNEUR), i, 924. 

Camphor-sec. -tert.-nitrilic acid, and its 
derivatives, and chloro- (BREDT and 
IVANOV), i, 254; (BRED), i, 255. 

Camphorquinone, rotatory dispersion of 
(Lowry and RIcHARDs), ii, 265; 
(Lowry and CuTTEr), ii, 356. 

Camphorquinone, f-bromo- (BURGESS 
and Lowry), i, 416. 

Camphor-a-sulphonamide, «8-dibromo- 
(BurcEss and Lowry), i, 416. 

Camphor-a-sulphonic acid, §-bromo-, 
and its salts and derivatives (BURGESS 
and Lowry), i, 415. 

Camphorylacetic acid, esters of (RUPE 
and VoNAESCH), i, 500. 

Camphorylideneacetic acid (RurE and 
VonaArscH), i, 500. 

§8-Camphorylpropionic acid, and its de- 
rivatives (RupE and TscuHopp), i, 
1079. 

Canadite (MoLENGRAAFF and HALL), 
ii, 64 

Canarium strictum, oil from resin of 
(MovupGILL) i, 823. 

Canavalia ensiformis (jack bean), 
globulins of (SUMNER and GRAHAM), 
i, 1027. 

Canavaline, preparation of (SUMNER and 
GRAHAM), i, 1027. 

Cancer, biochemistry of (BrERICH and 

RoOsENBOHM), i, 328. 
constituents of blood and serum in 
(THEIS and BENEDICT), i, 724. 
calcium in plasma in (Rorro and 
CorrEA), i, 999. 

Cannizzarite (ZAMBONINI, DE FIORE, 
and Carosst), ii, 709. 

Cannizzaro’s reaction, mixed (ENDOH), 
i, 1428. 

Caoutchouc, constitution of (OLIVIER), 

i, 566. 

stretching of, andits Réntgen ray 
spectrum (Katz), ii, 667. 

and methylcaoutchouc, molecular 
refraction of (MACALLUM and 
Wuitsy), ii, 478. 
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Caoutchouc, Joule effect in (HOEK; 
Katz), ii, 969. 
Capillarity, phenomena of (Dusrisay), 
ii, 961. 
evaporation and 
(SCHULTZE), ii, 287. 
and wetting (ScHULTZE), ii, 856. 
Capillary layer, formation of (BAKKER), 
li, 789. 

Carbamic acid, salts, equilibria of, 
with carbonates (FAURHOLT), ii, 
396. 

esters of (OESPER, 
Cook), i, 1408. 
Carbamic acids, iodo-esters of (CHINOIN 


efflorescence 


BROKER, and 


FABRIK CHEMISCH-PHARMAZEUTI- 
SCHER PropUKTE), i, 18. 

Carbamic acids, dithio-, salts of 
and MATHESON), i, 
44, 

Carbamide (urea), formation of, from 
ammonium hydrogen carbonate 


(FicHTER and Kern), i, 796. 
synthesis of (BAILEY), i, 121. 
solubility of, in water (PINcCK and 

KeEtty), ii, 955. 
equilibrium of methyl alcohol with 

(WALTON and Witson), ii, 505. 
determination of, with hypobromite 

(PonorEcKA-LELEsz), ii, 76. 

See also Urea. 
Carbamides, mechanism of reactions of 
(Davis), i, 375. 
p-B-Carbamido-8-acetoxy-n-propyl- 


aminophenylarsinic acid 
'ABLISSEMENTS POULENC FRBREs), 
i, 601. 


ethylpyrazole (v. AUWERS and 
MOLLER), i, 404. 
Carbazoles, hydrogenated (v. Braun 
and i, 1449. 
Carbazones. See 5:5-Diphenyldihydro- 
acridones. 
B-Carbethoxyaminoacetamidobutyric 
acid, and its derivatives (LEUCHS and 
SANDER), i, 1249. 
v-Carbethoxyaminobenzoic acid, and its 
derivatives (Kinc and Murcn), i, 
320. 
3-Carbethoxyamino-4-carbethoxyhydr- 
oxyphenylarsinic acid (HAMILTON 
and Szy), i, 600. 
3-Carbethoxyamino-8-ethoxy-2-p-meth- 
oxyphenylbenzopyranyl methyl ether 
(RipGway and Kosinson), i, 55. 
3-Carbethoxyamino-8-ethoxy-2-p-meth- 
oxyphenylbenzopyrylium chloride 


(Rip@way and Kosinson), i, 55. 

w-Carbethoxyamino-p-methoxyaceto- 
phenone (Ripgway and RosBinson), 
1, 55. 
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3-Carbethoxyamino-8-methoxy- 
2-phenylbenzopyranyl ethyl and 
methyl ethers (RipGwAy and Rosin- 
son), i, 54. 
8-Carbethoxyamino-4-methylphenyl- 
arsinic acid (HAMILTON and Sty), 
i, 600. 
Carbethoxyaminophenylarsinic 
(HAMILTON and Sty), i, 600 
enoic acid, ethyl ester (MAcBETH and 
TRAILL), i, 782. 
3-Carbethoxy-2:4-dimethylpyrrole- 
5-aw-dibromoethyl-w-carboxylic acid 
and KoprpENHGOFER), 
i, 972. 
3-Carbethoxy-2:5-dimethylpyrrole- 
4-glyoxylic acid, ethyl ester (KALLE 
& Co.), i, 297. 
3-Carbethoxy-2:4-dimethylpyrrole- 
5-aw-diiodoethyl-ww-dicarboxylic acid, 
ethyl ester Brupi, and 
KoppPENHOFER), i, 972. 
3-Carbethoxy-2:4-dimethylpyrrole- 
5-vinyl-w-carboxylic acid, and its 
silver salt and esters (KUsTER, 
Brupi, and KoprENuOFER), i, 972. 
8-Carbethoxy-2:4-dimethylpyrrole- 
5-vinyl-ww-dicarboxylic acid, and its 
silver salt and esters (KiisTER, BRuUDI, 
and KoppENHOFER), i, 972. 
2:4-dimethylpyrry1)-methanes 
(FIscHER and Heyse), i, 77. 
Carbethoxydimethylpyrryldi-(3-carbeth- 
oxy-2:4-dimethylpyrryl)-methanes 
(FiscnEeR and HEysg), i, 77. 
carbonate (ALL- 
PRESS and MAw), i, 4. 
Carbethoxyhydroxamic acid, p-chloro- 
and nitro-benzoyl esters (OESPER and 
Cook), i, 523. 
5-Carbethoxy-4-methyl-2-ethylpyrrole- 
8-acrylic acid (FIscHER and KLARER), 
i, 578. 
5-Carbethoxy-4-methy]-2-ethylpyrrole- 
8-aldehyde, and its derivatives 
(FIscHER and KLARER), i, 578. 
5-Carbethoxy-4-methy1-2-ethylpyrrole- 
8-a-cyanoacrylic acid (FIscHER and 
KLARER), i, 578. 
5-Carbethoxy-4-methyl-2-ethylpyrrole- 
8-propionic acid (FiscnerR and 
KLaRER), i, 578. 
6-Carbethoxynonanilide (G. M. and R. 
RoBInson), i, 354. 
4-Carbethoxyphenylpyruvic acid, 
2-nitro-, ethyl ester (KERMACK), i, 67. 
5-3-Carbethoxyphenylsemicarbazide 
(Wi1Lson and CRAWFoRD) i, 318. 
8-w-Carbethoxyvinyl-2-methylindole, 
w-cyano- (SEKA), i, 67. 
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Carbides, preparation and properties of 
(FRIEDERICH and SiTTIG), ii, 705. 
effect of high temperatures on (RUFF), 
ii, 579. 
Carbimides (StorrA and Lorenz), i, 
1047. 


Carbimides, thio-. See Thiocarbimides. 

Carbobutoxyaminocarbobutoxyhydroxy- 
phenylarsinic acids (HAMILTON and 
Sty), i, 600. 

Carbobutoxyaminophenylarsinic acids 
(HAMILTON and SLy), i, 600. 

Carbo-n-butoxyhydroxamic acid, m- and 
p-nitrobenzoyl esters (OESPER and 
Cook), i, 523. 

Carbo-o- and -p-chlorophenylhydroxamic 
acids (OESPER and BROKER), i, 1408. 

Carbocyanines, reduction of (HAMER), 
i, 305. 

Carbodimethyldi-imide, and its salts 
(LEcHER), i, 1391. 

Carbohydrates, formation of, from pro- 
teins and fats in plants (TERROINE, 
TRAUTMANN, and BoNnNE?), i, 755. 

synthesis and degradation of, in the 
organism (GiGON), i, 463; (GIGON 
and Braucn), i, 611. 
enzymic degradation and synthesis of 
(v. EULER, and 
son), i, 744; (v. EULER, MyrpAck, 
and NILsson), i, 866. 
photosynthesis of (GALWIALO), i, 870. 
relative sweetness of (BIESTER, Woop, 
and WAHLIN), i, 1498; 
MAN, WAHLIN, and BIEsTER), i, 
1499. 
fermentation of, by Bacillus macerans 
(Moskovits), i, 1511. 
utilisation of, by cells (MAIGE; 
RAyMonpD), i, 1493. 
induced oxidation of (PALIT and 
Duar), i, 1041. 
action of ammonia on (SHMOOK), i, 
577. 
reaction between tannin and (Stocks 
and GREENWOOD), i, 1165. 
alkali compounds of (Scum and 
BECKER), i, 1386, 
in muscle (FurusAWA), i, 849. 
synthesis of (MEYERHOF, LOHMANN, 
and MEIER), i, 727. 
Carboligase (N EUBERG and Simon), i,737. 
B-Carbomethoxyaminobutyric acid, and 
its diamide (LEucHs and SANDER), i, 
1248. 
8-Carbomethoxyaminobutyryl-J- 
phenylaminoacetic acid, and its 
ammonium salt and ethyl ester 
(LEucus and SANDER), i, 1248. 
3-Carbomethoxyamino-4-carbomethoxy- 
hydroxyphenylarsinic acid (HAmIL- 
TON and SLY), i, 600. 
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3-Carbomethoxyamino-4-methylphenyl- 


arsinic acid (HAMILTON and SLy), 
i, 600 


Carbomethoxyaminophenylarsinic acids 


(HAMILTON and SLY), i, 600. 


8-Carbomethoxybutyrylaminoacetic 


acid, and its esters and amides 
(LEucus and SANDER), i, 1248. 


Carbomethoxyglycerol carbonate (ALL- 


PREss and MAW), i, 4. 


Carbomethoxypropionanilide (G. M. 


and R. Roprnson), i, 355. 


Carbon, atomic weight of (DEAN), ii, 


255. 

structure and valency of (WAHL), ii, 
937. 

spectrum of (LANe and SmirH), ii, 
829 


series spectra of (BOWEN and MILLI- 
KAN), ii, 1013. 

effect of an electric field on the spark 
spectrum of (NAKAMURA and Fv- 
JIOKA), ii, 910. 

spectra associated with (JoHNsoN), ii, 
723, 1024; (Brrce), ii, 829, 836, 
927. 


melting point of (ALTERTHUM, 
FEHSE, and PIRAN)), ii, 759. 

vapour pressure of, in the are (KoHN 
and GUCKEL), ii, 100. 

diffusion of, through tungsten (AN- 
DREWS and DusHMAN), ii, 500. 

significance of electrons in the crystal- 
lisation of (BECKENKAMP), ii, 358. 

amorphous (Rurr, ScuMiIpT, and 
OusricH), ii, 1125. 

combustion of (SMirH and 
ii, 888; (B1L71z), ii, 987 ; (SMITH), ii, 
1085. 


atoms, tetrahedral, stereochemistry of 
(Kunn and i, 780 ; (KUHN 
and ZuMSTEIN), i, 1249. 
graphitic conduction in conjugated 
chains of (Lowry), ii, 299. 
chains, alternating effect in (INGOLD), 
i, 646; (C. H. and E. H. INGotp), 
i, 657: (HotmEs and INGOLD), i, 
1142. 
excretion of, in urine (ScHIMIZU), i, 
185. 
See also Graphite. 


Carbon alloys with iron, equilibria of 


(DAWEs), ii, 401. 

with iron and nickel (Kase), ii, 973. 

with iron and silicon (BECKER), Ul, 
973. 

with iron and titanium (TAMARD), ii, 
787 


Carbon tetrachloride, corrosion of metals 


by (Ruopss and Carty), ii, 1084. 
action of benzoyl peroxide on (BOE- 
SEKEN and GELISSEN), i, 30. 


— 
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phenol and (GomBERG and Snow), 

i, 660. 

suboxide, compounds of phenylene- 
diamines with (VAN ALPHEN), 
i, 81. 

compounds of phenylhydrazine with 
(VAN ALPHEN), i, 83. 

monoxide, formation of, by electrolysis 

(GERMANY), ii, 568. 
from decomposition of acid 
chlorides (MAILHE), i, 1232. 

spectrum of, at low pressures 
(BALDET), ii, 180, 469. 

flame spectra of, and of its mixtures 
with hydrogen (WEsrToN), ii, 928. 

action of the electric discharge on 
(Ort), ii, 579. 

decomposition of, in the corona 
(CrEsPI and Lunt), ii, 1178. 

heat of oxidation of, by manganese 
dioxide (FRAZER and GREIDER), 
ii, 1064. 

molecular heat of (SCHREINER), ii,97. 

specific heat of (PARTINGTON and 
CARROLL), ii, 373. 

absorption of, in gas analysis 
(AMBLER; SUTTON and AMBLER), 
ii, 436. 

combustibility of (ARMSTRONG), 
i, 1009 

explosion of mixtures of air and 
(Bone, NEwIrTT, and TowNeEnpD), 
ii, 800. 

ignition of mixtures of air and 
(CRoWE and NEwEy), ii, 875. 

influence of chloroethylenes on in- 
flammability of mixtures of air 
and (JORISSEN and VAN DEK 
VALK), ii, 874. 

explosion of ammonia with oxygen 
and (BEESON and PARTINGTON), 
li, 682. 

effect of water and of carbon dioxide 
on the catalytic oxidation of 
(LAMB and VAIL), ii, 567. 

catalytic reduction of, to methane 
(FIscHER, Tropscu, and DIL- 
THEY), ii, 982. 

action of, on enolates (SCHEIBLER 
and ScHMIDT), i, 917. 

compound of auric chloride with 
(Mancuor and GALL), ii, 1183. 

compound of iridium chloride and 
(MancnorT and GALL), ii, 232. 

compounds of osmium chloride with 
(MancuotT and KO6nie), ii, 232. 

compound of rhodium chloride and 
(Mancuort and K6nice), ii, 1193. 

compounds of ruthenium trihalides 
with (MancHor and K6nic), 
ii, 149. 


Carbon éetrachloride, condensation of | Carbon monoxide, poisoning of catalysts 


by (PEASE and Srewanrt), ii 
691. 
poisonous action of, on _ plants 
(WEHMER), i, 1028. 
oisoning. See Poisoning. 
in blood (NicLovux), i, 321. 
determination of (LEBEAU and 
MARMASSE), ii, 824. 
determination of, by absorption in 
hemoglobin (NicLovx), ii, 824. 
determination of, in blood (TrEr- 
VAERT), i, 710. 
dioxide, infra-red absorption spectrum 
of (ELLIs), ii, 1115. 
and water vapour, action of ultra- 
violet light on (PoRTER and 
RAMSPERGER), ii, 573. 
—- of light in mixtures of 
air and (BANERJI), ii, 1118. 
magnetic susceptibility of (GLASER), 
ii, 82, 642. 
ions in (ERIKSON), ii, 6. 
equilibrium of, with carbon mon- 
oxide and oxygen in the corona 
discharge (WENDT and Farns- 
WORTH), ii, 1158. 
heat of sublimation of (ANDREWs), 
ii, 758. 
Joule effect for (KEYES and SEars), 
ii, 275. 
entropy of (BAcKsTROM), ii, 1140. 
solid, structure of (DE SmEpT and 
Keesom), ii, 484; (Mark), 
ii, 1130. 
absorption and equilibrium of, in 
alkaline solutions (WILLIAMSON 
and MaTHEws), ii, 105. 
absorption of, by alkalis (LEpIc), 
ii, 106. 
by salt solutions (IpATIEV and 
ANDRJUSCHTSCHENKO), ii, 956. 
by glass (BANGHAM and Bur‘), 
ii, 284. 
by glass wool (BANGHAM and 
SEVER), ii, 507. 
constant mixtures of air and 
(JOHNSTON and WALKER), ii, 851. 
equilibria of, with carbonic acid 
and carbonates in aqueous solu- 
tion (FAURHOLT), ii, 295. 
equilibrium of hydrogen and, with 
carbon monoxide and _ water 
vapour (PARTINGTON and SuIL- 
LING), ii, 395. 
equilibrium of water and (TAMMANN 
and KRiGE), ii, 869. 
explosion potential in, at high 
ressures (GUYE, MERcIER, and 
EIGLE), ii, 490. 
interaction of hydrogen and, in the 
electric discharge (LUNT), ii, 579. 
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Carbon dioxide, action of hydrogen with, 
on platinum (PRICHARD and 
HINSHELWOOD), ii, 564. 

action of hydrogen with, on the 
surface of tungsten (HINSHEL- 
woop and PricHArRp), ii, 983. 

effect of, on germination of seeds 
(ScuMIDT7), 1, 758. 

in alveolar air and arterial blood 
(Bock and FIEtp), i, 93. 

equilibrium of hemoglobin and 
(ADAIR), i, 850. 

equilibrium of, in the body 
and HaAstTIN@s), i, 1342. 

production of, by muscle cells 
(LipscHiTz and MEYER), i, 603. 

production of, by nerve (PARKER), 
i, 849. 

determination of (LEBEAU and 
MARMASSE), ii, 824, 

apparatus for determination of 
(REED), ii, 714; (PLANTEFOL), 
ii, 902 ; (WiTTIG), ii, 1094. 

determination of, in small quanti- 
ties (NIsHI), ii, 1001. 

dissolved, determination of 
GENDRR), ii, 714, 

determination of, in alveolar air 
(KNIPPING), i, 176. 

determination of, in blood (HoLLdé 
and WEIss), i, 95. 

determination of, in capillary blood 
(VERzAR and VASARHELY!), 
i, 178; 

Carbonate ions, infra-red frequencies 
of (KORNFELD), ii, 12; (CHAPMAN 
and Lup1LAm), ii, 1025. 

Carbonates, infra-red absorption 

spectra of (TAYLOR), ii, 1115. 
equilibria of carbamates with 
(FAURHOLT), ii, 396, 
acid, determination of, in blood 
and Wetss), i, 709. 

Carbon disulphide, refractive index of, 
in the ultra-violet (BRUHAT and 
PAUTHENIER), ii, 478, 

extinction coefficients and refractive 
indices of (BruHAT and Pav- 
THENIER), ii, 837. 

vapour pressure and specific heat of 
mixtures of methyl alcohol and 
(DruckER and  WEISSBACH), 
ii, 953. 

ignition of the vapour of (Dixon), 
ii, 683. 

action of, on benzidine (Rossi and 
CEccHETT!), i, 701. 

reaction of benzylideneaniline with 
(BIGELOW), i, 242. 

additive compound of _ triethyl- 

phosphine and (Wrpavrt), i, 
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Carbon determination :— 
determination of, in organic com- 
pounds (HEsLtnGA), ii, 65 ; (WHITE 
and Ho.sen), ii, 240; (DESGREZ 
and Vivario; Simon), ii, 486; 
(WILDE and Locate), ii, 600; 
(LINDNER), ii, 901. 
determination of, in tungsten (KING), 
ii, 435. 
Carbon anodes. See Anodes. 
Carbonates. See under Carbon. 
Carbonisation, effect of catalysts on 
(LEssinc and Banks), i, 9. 

Carbo-m-nitrophenoxyhydroxamic acid, 
and its benzoyl ester (OESPER and 
BROKER), i, 1408. 

Carbonyl chloride (phosgene), formation 
and thermal decomposition of 
(BopENSTEIN and PLANT), ii, 
135, 

specific conductivity of (GERMANN), 
ii, 568 
thermal decomposition of (Stock 
and WustTrow), ii, 987. 
dielectric constant of (SCHLUNDT 
and GERMANY), ii, 355. 
photochemical reaction of hydrogen 
with (BrREDIG and v. GoLpD- 
BERGER), ii, 142. 
vapour pressure of solutions of alu- 
minium chloride in (GERMANN 
and McIntyre), ii, 196. 
compounds of chloroaluminates with 
(GeERMANN and TIMPANY), ii, 
1085. 
compounds, metallic compounds of 
the enolic forms of (ScHEIBLER and 
ScnmipT), i, 917; (SCHEIBLER, 
MARBENKEL, and BASSANOFF), i, 
918. 
(BUTLER and ADAMs), i, 1458. 
Carbophenoxyhydroxamic acid, and its 
silver salt and derivatives (OESPER 
and BROKER), i, 1408. 
Carbopropoxyaminocarbopropoxyhydr- 
oxyphenylarsinic acids (HAMILTON 
and Sty), i, 600. 
Carbopropoxyaminomethylphenylarsinic 
acids (HAMILTON and SLY), i, 
600. 
Carbopropoxyaminophenylarsinic acids 
(HAMILTON and Sty), i, 600. 
Carbo-n-propoxyhydroxamic acid, p- 
chloro- and _ nitro-benzoyl esters 
(OESPER and Cook), i, 523. 
Carbotolyloxyhydroxamic acids, and 
their silver salts and derivatives 
(OrsPER and BroKER), i, 1408. 
B-Carboxyanilinobenzylmalonie acids, 
ethyl esters (WAYNE and COHEN), 
i, 551. 


S 
| 
8 
| 
n 
| 
f 

| 

| 
1 | 
| 
| 
l 
l 
| 


ii. 1494 


diamino-n-butanes, stereoisomeric, 
and their salts (Morcan’ and 
SKINNER), i, 1192. 

Carboxybutoxyaminomethylphenyl 
arsinic acids (HAMILTON and Sty), 
i, 600. 

Carboxycamphoranilic acids (M. and 
R. Srncu), i, 1276. 

azole-4-benzoic acid (CHARRIER), 
i, 76; (CHaRRIER, Crippa, Tora, 
and BIANCHEss!), i, 591. 

o-Carboxycinnamic acid (CHEMISCHE 
FABRIKEN VURM.  #WEILER-TER 
MEER), i, 1419. 

2-Carboxy-4:5-dimethoxyphenylaceto- 
nitrile (HAWoRTH and PINk), i, 929. 

4 Carboxy-2:6-dimethylmandelic acid 
(PERKIN and TapLey), i, 42. 

4-Carboxy-2:6-dimethylphenylacetic 
acid, and its dimethyl ester (PERKIN 
and TAPLEY), i, 42. 

6-Carboxydiphenylamine-N-acetic acid, 
2’-amino-, and its acetyl derivative, 
and 2’-nitro-, ethyl esters (LINNELL 
and PERKIN), i, 63. 

o-Carboxydiphenylmethylarsine, and its 
oxide (AESCHLIMANN), i, 706. 

2-Carboxydicyclo-[3, 1, OJheptane-1- 
acetic acid (BAKER), i, 917. 

cis- and trans-2-Carboxycyclohexyl-1- 
butyric acids, and their derivatives 
and Gorn), i, 259. 

o-Carboxyhydrocinnamic acid (Srravus 
and EKHARD), i, 1139. 

Carboxyhydroxamic acid, derivatives of 
and Cook), i, 523. 

5-Carboxy-3-hydroxyspirodi-1:1’-piper- 
idinium bromide, lactone of (MAN- 
NICH and SuTTER), i, 1038. 

a-Carboxy-a-hydroxyethylphosphinic 
acid, and its salts (BERNTON), i, 646. 

Carboxylase of yeast, action of, on 
pyruvic acid (NEUBERG), i, 336. 

2-Carboxy-5-methoxyphenylthiolacetic 
acid, 4-bromo- (GRIFFITH and Hope), 
i, 828. 

acetonitrile (HAWoRTH and Pink), 
i, 929. 

6-Carboxymethyl-6-ethylphenox- 
arsonium bromide (AESCHLIMANN), 
i, 706. 

4(6 ?)-Carboxy-6(4 ?)-methylphthalonic 
acid (PERKIN and TAPLEY), i, 43. 

p 4-Carboxy-6-methyl-2-quinolylphenyl- 
arsinic acid, and its ethyl and methyl 
esters (OGDEN and ADAms), i, 707. 

1-Carboxynaphthalene-3-sulphonic acid 
(FARBWERKEVORM. MEIsTER, 
& i, 1426. 
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4-Carboxyphenoxyacetic acid, 2-mono. 
and 2:6-di-nitro- (CHRISTIANSEN), 
i, 817. 

benzoic acid (CHARRIER, Cripra, 
Tora, and BIANCHESsI), i, 591. 

y-(0-Carboxyphenyl)propylnitrolic acid 
(Straus and ExHArp), i, 1139. 

5-Carboxy-2-phenyl-2:1:3-triazole-4- 
benzoic acid (CHARRIER), i, 76. 

p-4-Carboxy-2-quinolylphenylarsinic 
acid, and its derivatives (OGDEN and 
ApaAms), i, 706. 

5-Carboxy-2-p tolyl-2:1:3-triazole-4- 
benzoic acid (CHARRIER, -CrIPPA 
Tora, and BIANCHEss!), i, 591. 

5-Carboxy-1:2:3-triazole-4-0-benzoic 
acid, and its hydrate and barium salt 
(CHARKIER and GALLOTT!), i, 589. 

Carbylamines (PAsSERINI), i, 1298. 

Carcinoma, metabolism of cells in (WAr- 
BURG), i, 1206. 

d-A4*-Carene, catalytic 
(Rao), i, 565, 687. 

Carnaubic acid, gossy py] ester (FARGHER 
and HIGGINBOTHAM), i, 880. 

Carnosine, decomposition of, by bacteria 

(HEFTER), i, 1362, 

in muscle in relation to excretion of 
iminazole (HUNTER), i, 459. 

Carnotite, ionium-thorium ratio in 

(KAMMER and SILVERMAN), ii, 
1186. 

determination of uranium in (Brin- 
TON and ELLEsTAD), ii, 72. 
Carotin, preparation and properties of 
(ScuErTz), i, 1024. 
Caryophyllacee, calcium oxalate crystals 
in (Bonn), i, 1124. 
B-Caryophyllene, formic ester (RoBERT- 
son, KERR, and HeEnperson), i, 
1293. 
Casein (paracasein) (KoNDo), ii, 518. 
surface tension of (JOHLIN), ii, 857. 
conductivity of solutions of (FIs- 
CHENICH and PéLANy1), ii, 662. 

solubility of, in hydrochloric acid 
(LInDERSTROM-LANG and KopAma), 
ii, 1056. 

homogeneity of (LINDERSTROM-LaN6), 
ii, 1056. 

acid hydrolysis of (Dux), i, 1477. 

compounds of alkalis with (GREEN- 
BERG and ScuMIpD?), ii, 129. 

constitution of the amino-acid from 
(ABDERHALDEN and SICKEL), i, 846. 

compounds of chloral hydrate with 
(LirBen), i 91. 

precipitation of, from milk (LINDET), 
i, 846. 

peptic and tryptic digestion of (RonA 
and KLEINMAN), i, 473. 


oxidation of 
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Casein, bromo- (VANDEVELDE), i, 1477. 
Caseinogen, coagulation of, in presence 
of calcium salts (LINDET), i, 846 ; 
(PorcHER), i, 846, 847. 
absorption of iodine by (LIEBEN and 
LAsZLo), i, 1476. 
amino-acid from (ABDERHALDEN and 
SICKEL), i, 846. 
calcium phosphate complexes of, and 
their coagulation by rennin (Por- 
CHER), i, 846, 847. 
fatty compound from (Kon and Funk), 
i, 230. 
Catalase, action of (WIELAND and 
HAUSSMANN), ii, 1171. 
function of (Dixon), i, 1010. 
decomposition of hydrogen peroxide 
by (NortHRop), i, 469. 
precipitation of, from liver extract 
(MavuBERT, JALOUSTRE, LEMAY, 
and ANDREOLY), i, 614. 
liver, effect of radium on (MAv- 
BERT, JALOUSTRE, and LEMAY), i, 


37. 
liver and blood (Rona, FIEGEL, and 
NAKAHARA), i, 1505. 

Catalysis (HARA), i, 536; (KOMATSU 
and Kurata), i, 687, 942; (Ko- 
MATSU and TANAKA), i, 905 ; 
(Komatsu. and Masvumoro), ii, 
1071. 

theories of (TAYLOR), ii, 562; (v. 
EULER, OLANDER, and RUDBERG), 
ii, 876; (AMBARD), ii, 1170. 

electrical nature of (PISARSHEVSK1), 
ii, 210. 

effect of diluents on (CoNsTABLE), 
ii, 983. 

promoter action in (ROBERTSON), ii, 
690; (BoswELL and BayLeEy), ii, 


of gases with metals of the platinum 
group (Duparc, WENGER, and 
Urner), ii, 1177. 
of lactone formation by acids (TAYLOR 
and CLose), ii, 1070. 
by finely-divided metals (FoREst!), 
ii, 692. 
at solid surfaces (ARMSTRONG and 
ii, 562, 563. 
lecture experiments to illustrate 
(Kotruorr), ii, 819. 
contact (SWIENTOSLAWSK]I), ii, 562; 
(Remy and ScHARFFER), ii, 563. 
heterogeneous (RicHARDsoN, KNUTH, 
and MILLIGAN), i, 229 ; (GARNER), 
ii, 140. 
and adsorption (ALEKSEEVSK)), ii, 
858. 
negative (UNDERWOOD), ii, 308. 


of oxidation reactions (DHAR), ii, 
690. 
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Catalysts, physical state of (SMITH; 
AUGER), ii, 1072, 
reciprocal excitation and inactivation 
of (QUARTAROLI), ii, 805. 
location of the catalytic property in 
(Movrev, DuFratssE, and 
ii, 561. 
effect of, on carbonisation (LESSING 
and BANks), i, 9. 
for synthesis of indoles (KorczyNsKI 
and KIERZEK), i, 1097. 
effect of, on chlorination of toluene 
(O. and C. A. SILBERRAD, and 
PARKE), i, 1137. 
poisoning of (PEASE and STEWART), 
ii, 691 ; (CONSTABLE), ii, 881. 
contact, activity of (Remy and 
GONNINGEN), ii, 1176. 
metallic, for reduction of carbon 
monoxide (FiscHEr, TROPSCH, and 
DILTHEY), ii, 982. 
oxidising, poisoning of (MourEv and 
DvuFRAISSE), ii, 413. 
synthetic (CUSMANO), ii, 690. 
Catalytic action (HARA and Komartsv), 
i, 893. 
electromagnetic nature of (DITMAN), 
ii, 51 
decomposition, mechanism of (Con- 
STABLE), ii, 804. 
dehydrogenation (LAZIERandADKINS), 
i, 878, 
hydrogenation (ZELINSKI), i, 237. 
with noble metals (ZELINSKI and 
i, 1052. 
with nickel and hydrogen (FELD- 
MANN), i, 1263. 
with palladium and platinum oxides 
(KerRN, SHRINER, and ADAMs), 
i, 625. 
with platinum (BoDENSTEIN), ii, 
216; and 
Seitz), ii, 411. 
with platinum black (Waser), i, 584. 
with platinum oxide (PIERCE and 
ApAMs) i, 824; (HecKEL and 
Abas), i, 909 ; (CAROTHERS and 
ADAMS), ii, 693. 
of inorganic compounds (GALL and 
MANcHOT), ii, 412. 
ofunsaturated compounds(LEBEDEV, 
KOBLIANSKY, and YAKUBCHIK), 
i, 350. 
Cataphoresis and adsorption (FRoMA- 
GEOT), ii, 128. 
in colloids (Scorr and SVEDBERG ; 
GERASIMOV), ii, 204. 
influence of valency on (FREUND- 
LICH and ZEy), ii, 115. 
Catechin, andits derivatives (FREUDEN- 
BERG, FIKENTSCHER, and HARDER), 
i, 419. 
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Catechin, constitution of (NIERENSTEIN), 
i, 279; (DEAN and NIERENSTEIN), 
i, 280; (FREUDENBERG, FIKENT- 
SCHER, and WENNER), i, 692. 

Cathodes, arsenic, hydrogen overvoltage 
at (GRUBB), ii, 43. 

gas, electrolysis with (GiiNTHER- 
ScHULZE), ii, 549. 

lead, overvoltage of (GLAssTONE), ii, 
48, 301. 

mercury, overvoltage of (GLASSTONE), 
ii, 133 

mercury dropping, electrolysis with 
(HEYROVSkY), ii, 43, 138, 673, 675 ; 
(HeYRoOvsky and SHIKATA), ii, 
674; (HERASYMENKO ; BAYERLE), 
ii, 675 ; (BrEzINA ; EMELIANOVA ; 
SANIGAR), ii, 676 ;(SmnRz ; PopRov- 
ZEK), ii, 677 ; (GosMAN), ii, 678. 

Cathode rays. See under Rays. 

Cats, calcium in (HEUBNER), i, 613. 
Cell or Cells, electrochemical, electro- 
motive force of (BUTLER), ii, 42. 
electrochemical, with liquid junctions, 

electromotive force of (MICHAELIS 
and Fusira), ii, 131. 
with electrodes (NYBERG), 
ii, 42. 
zinc-sulphuric acid-carbon, effect of 
superposed alternating current on 
(ALLMAND and Puri), ii, 3038. 
concentration, in methyl alcohol 
(GRANT), ii, 301. 
Weston standard, reproducibility and 
constancy of (VosruRGH), ii, 672. 
decrease in electromotive force of 
(VospukcR), ii, 1066. 
substitutes for (Vospurcn), 
1164. 
Cell or Cells, photoelectric, with fluor- 
liquids (GrumpBacn), ii, 
49. 
silver iodide (GARRISON), ii, 212; 
(PRICE), ii, 680. 

Cell or Cells, physiological, hydrogen- 
ion concentration of nuclei of 
(Retss), i, 199. 

hydrogen-ion concentration and the 
oxidation-reduction potential of the 
interior of (J. and D. M. NEEDHAM), 
i, 1012. 

permeability of (Brooks), i, 1004; 
(CHODAT), ii, 521. 

differences between the sap of, and the 
— medium (OsTERHOUT), i, 

20. 

respiration of (v. i, 

708. 


fission and respiration in (MEYERHOF), 
i, 993 


utilisation of carbohydrates by 


(MaIGE ; RAYMOND), i, 1493. 
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Cell or Cells, physiological, bioelectric, 
theory of (H6BER), ii, 131. 
living, electrical charges in (HEIL- 
BRUNN), i, 1492. 
argon in (PicTET, SCHERRER, and 
HELFER), i, 1202. 

Cellobiose anhydride, and its acetyl 
derivatives (BERGMANN and KNEHE), 
i, 1384. 

Celluloid, molecular dimensions of (BAr- 
Ton and Hun7), ii, 21. 

Cellulose (Hess), i, 118; (Hess and 
WELTZIEN), i, 517; (HESS, WELT- 
ZIEN, and SINGER), i, 641; (HEss, 
and MrssMER), i, 1245; 
(Hess, Messmer, and Luvsitscn), 
i, 1246. 

constitution of (PRINGSHEIM, KNOLL, 
and Kasrton), i, 1385. 

structure of fibres of (HERzo@), i, 
1045. 

structure and Réntgen spectra of, and 
of its hydrated and alkali forms 
(HeErzoe), i, 689; (Katz), i, 639, 
640 ; (Katz and Mark), i, 640. 

kinetics of the formation of (ARRHE- 
ii, 560. 

Réntgen spectra of lichenin, tunicin, 
and (HERzoc and GonELLt), i, 371. 

action of heat on (BAIN and Kay), i, 
639. 

depolymerisation of (HEUSER), i, 
1387. 

adsorption by (LrgpaTov), ii, 385. 

adsorption and swelling of (SCHWALBE 
and TESCHER), i, 889. 

effect of swelling on the Réntgen ra 
spectrum of (Katz and Marr), il, 
660. 

adsorption of alkalis by (LIEPATOV), 
ii, 957. 

adsorption of sodium hydroxide by 
(ViEWEG), i, 12, 119 ; (HEUsER), 1, 
119; (D’Ans and JAGER), i, 1387. 

dispersion of, in salt solutions (v. 
WEIMARN), ii, 515, 782. 

effect of catalysts on carbonisation of 
(LEssInG and Banks), i, 9. 

action of formic acid on (HEUSER and 
Scuott), i, 370. 

mercerisation of (Hkss), ii, 782. 

composition of ammoniacal copper 
oxide solutions of (BAUR; HEss 
and MEssMER), ii, 662. 

and its derivatives, plasticity of 
(SHEPPARD and CARVER), ii, 1058. 

plasticity of ammoniacal copper oxide 
solutions of (CARVER and Fo.ts), 
i, 662. 

saccharification of (KARRER), i, 118. 

enzymic decomposition of (KARRER 
and ILLtN@), i, 741, 1029. 
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Cellulose, degradation of, by fungi 
(WEHMER), i, 521. 
relation between age of, and the 
properties of the nitrate from it 
(MEUNIER and BREGUET), i, 119. 
B-glucosan from (VENN), i, 887. 
alkali (HEUSER and NIETHAMMER; 
HevsEk and BARTUNER), i, 520. 
cotton, viscosity of (SMALL), ii, 499. 
action of heat on (KNEcHT and 
MULLER), i, 370. 
action of strong alkalis on (DEH- 
NERT and Ké6yiG), i, 369; 
and Piatt), i, 370. 
copper number of (CLIBBENS and 
GEAKE), ii, 906. 
jute (LEHNE and ScHEPMANN), i, 518. 
wood (OzAWA), i, 234. 
action of dilute acids on (SIEBER), 
i, 519. 
determination of the copper value of 
(BENESCH), ii, 74. 
Cellulose esters, stability of (CAILLE), i, 
371 


— of plastic material from 
(FARBWERKE VORM MEISTER, 
Lucius, & BRUNING), i, 544. 
acetonitrates (ATSUKI), i, 642. 
nitrate, adsorption of gases by 
(Costa), ii, 956, 
behaviour of, in ethyl alcohol 
(ArsvKI), i, 1044. 
nitrates (ATSUKI), i, 120. 
a-Cellulose, determination of (ScHWAL- 
BE), ii, 720, 1209. 

Celluloses, determination of the reducing 
ower of (Hess, WELrzIEN, and 
AKAMURA), ii, 245. 

Celtium. See Hafnium. 

Cementite, crystalline structure of, in 

pearlite (BELAIEW), ii, 768. 

Cepheline, derivatives of (KELLER and 

BERNHARD), i, 1086. 

Cereals (Joprp1 and WANGLER), i, 1224. 

iron, sulphur, and chlorine in the 
grains of (GREAVEs and NELSON), 
1, 757. 

lactic acid bacteria from (FRED, 
PETERSON, and i, 1014. 

physiology of (Jopip1), i, 1027. 

determination of lipoid phosphorus in 
(Rask and PHELPs), ii, 328. 

Cerebroside, new (KLENK), i, 1346. 

Cerebrospinal fluid, precipitation of 
colloidal solutions by (SHAFFER), 
i, 326. 

arsenic in, after injection of salvarsan 
(Forpyce, Rosen,and MyeErs),i,189. 

calcium in (CAMERON and Moor- 
HOUSE), i, 857. 

distribution of carbon in (POLONOVSKI 
and GALBRUN), i, 854. 
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Cerebrospinal fiuid, 

(Lascn), i, 456. 
diastase in (CoHEN), i, 721. 
pathological enzymes of (DRAGANESCU 

and LISsIEVICI-DRAGANESCU),i, 611. 
concentration of inorganic constituents 

of, and blood-serum (HAMILTON), 

i, 1352. 
sugar in, in relation to blood-sugar 

(GoopWIN and SHELLEY), i, 853. 
uric acid content of (BERNHARD), i, 326. 
determination of proteins in (WuN- 

SCHENDORFF), i, 1346. 
determination of sugarin (CsAP0),i,721. 
determination of urea in (Role and 

HELMHOLTZ), i, 853. 

Ceresin, fatty acids from (MARCUsSON), 

i, 349. 

Cerium, preparation and properties of 

(KREMERS and BEUKER), ii, 581. 
fluorescent Z-spectrum of (SKINNER), 

ii, 5. 
and its alloys, adsorption of hydrogen 

by (SIEVERTS and RoELL), ii, 854. 

Cerium hydride (WEEKs), ii, 1186. 

copper nitrate (CAROBBI), ii, 145. 
sulphate, isomorphism of zirconium 

sulphate and (FERNANDEs), ii, 748. 

Cerium determination :— 

determination of, electrometrically 

(TomIGER), ii, 716. 
determination of, volumetricall 

(StérBa-BoEHM and Marva), ii, 

716. 

Cerotic acid, melting point of (K1EsEL), 

i, 1035. 

Cervix, cow’s, mucous secretion of 
(WoopMAN and Hammonp), i, 721. 
Cetacea (Fuse), i, 1348, 1349; (Ta- 
KATA), i, 1348, 1849; (MorIMURA ; 
OKAZAKI), i, 1848 ; (Susuxk1), i, 1848, 
1349, 1350 ; (OKOHARA ; MASUMIZzU ; 

Orkawa), i, 1349. 

Cetene, solubility of mixtures of liquid 
sulphur dioxide and (StYER and 
Huccer), ii, 504. 

pyrogenic decomposition of (GAULT 
and ALTCHIDJIAN), i, 110. 
Cetorhinus maximus, liver oil from 
(ANDRE and CANAL), i, 1378. 

Cetyl alcohol, preparation of (Yourz), 
i, 1125. 

Chalk, formation of flint in (Linck and 
BECKER), ii, 820. 

Chalkones. See Phenyl styry] ketones. 

Charcoal, adsorption by  (URBAIN; 

KRoeETzZ), ii, 191; (RuFr and 


cholesterol in 


HOHLFELD), ii, 192 ; (RICHARD- 
son and Rosertson; 
ii, 383 ; (HERBST), ii, 956. 

from viscous media( WEISSENBERGER 
and WALDMAN), ii, 655. 
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Charcoal, adsorption and evolution of 
mixed gases by (LORENZ and WIEb- 
BRAUCK), ii, 382. 

adsorption of hydrobenzoins by (HER 
MANS), ii, 31. 

adsorption of methylene-blue by 
(MECKLENBURG), ii, 530. 

adsorption of poisons by (DINGEMANSE 
and LAQUEUR), i, 1500. 

adsorption and detoxication by various 
(KAp-Soo-LEe), i, 101. 

negative adsorption and oxidation by 
(OrYNG), ii, 656. 

oxidation on the surfaces of (RIDEAL 
and WRIGHT), ii, 806. 

oxidation of thiocarbamide by 
(FREUNDLICH and FIscHER), ii, 307. 

animal, highly active (FirrTH and 
Watson), ii, 310. 

‘‘norit,” sorption and _ catalytic 
activity of (FirrH and Warsow), 
ii, 880. 

powdered, adsorption by 
(K6nI6), ii, 1054. 

sugar, adsorption of vapours of acetic 
acid and of toluene by (BAKR and 
McBarn), ii, 193. 

activated sugar, 
(MILLER), ii, 656. 

wood, decomposition of acetic acid by 
(KULTASCHEV and KUDRJASCHEVA), 
ii, 881. 

new wood, adsorption of poisons by 
(LAQUEUR and SLUYTERS), i, 736. 

Chaulmoogra oil (HAsHIMOTO), i, 1234. 

fractionation of (WRENSHALL and 
Dean; DEAN, WRENSHALL, and 
FvstmoTo), i, 1414. 

physiological action of (Norp and 
ScHWEITZER), i, 734. 

metabolic studies with (READ), i, 194. 

Chaulmoogric acid, 3-hydroxybenzal- 

dehyde-2-mercuric ester (WELLCOME 

FounpaTion, Lrp., Henry, and 

SHarp), i, 1154. 

Cheese, Roquefort, odour of (STARKLE), 

i, 205. 

y-Chelerythrine, and its salts, and 

bromo- (GADAMER and WINTERFELD), 


various 


adsorption by 


i, 285. 
Chelidonic acid, ethyl ester, semi- 
carbazone (ARNDT, ScHoLz, and 


Nacutwey), i, 58. 

Chelidonine, bromo-, acetyl derivatives 
(GADAMER and WINTERFELD), i, 284. 
Chelidonium alkaloids (GADAMER), i, 

284, 287. 
Chemical compounds, properties of, and 
atomic structure (FAJANs), ii, 623. 
constants of elements (EGERTON), ii, 

277. 
of monatomic gases (S1mown), ii, 98. 


INDEX OF SUBJECTS. 


Chemical constitution and X-alsorp- 
tion spectra (STELLING), ii, 935, 
936. 

and rotatory power (KENyon, 
PHILLIPS, and TuRLEY), i, 507 ; 
(KENYON and SNELLGROVE), i, 
771; (Hewirr and Kenyoy), 
i, 914. 
of optica active compounds 
ive Kopp), 274; 
(RurE and VonarscuH), i, 499; 
(RureE and RINDERKNECHT), 
i, 533. 
of sugars (Hupson and Kunz), 
i, 1043. 
and magnetic susceptibility of 
organic compounds (Pascat), ii, 
634. 
influence of, on thermal properties 
of binary mixtures (PAscAL), ii, 
953. 
and the parachor (SuGDEN, REED, 
and WILKINS), ii, 936; (SUGDEN 
and WHITTAKER), ii, 937. 
and colour (KEHRMANN), i, 435; 
(JouN), i, 1336; (Morr), ii, 261, 
634, 1121. 
relation of pungency to (NomuRA 
and Horta), i, 1156. 
relation between camphor-like 
action and (WEDEKIND), i, 684. 
and resin-forming capacity (HER- 
zoG), i, 386. 
and — action (IsHIWARA), 
i, 750. 
and physiological action (GILMAN 
and PIcKENs), i, 333; (Dvsrn, 


Corsitt, and FREEDMAN), i, 
1502. 
and panocidal action (Kine 


and Murcg), i, 319. 
reactions, production of (BruTzKus), 

ii, 215 

mechanism of (DHAR), ii, 214; 
(JUPTNER), ii, 552; 
li, 799. 

temperature coefficients and mechan- 
ism of (Rice, and 
WEsOLowsK]), ii, 48. 

calculation of the 
(FRENZEL), ii, 119. 

induction periods in (SANYAL and 
Duar), ii, 136. 

critical increment of (GARNER), ii, 
552, 1167; (HINSHELWoop), ii, 
874. 

apparatus for carrying out (BuHTZ), 
li, 427 

effect of water on (Parsons), ii, 
880. 

— (MirrraA and Duar), ii, 
576. 


work of 
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Chemical reactivity, radiation theory of 
(Roy), ii, 1167. 


and conjugation (HEILBRON, 
KrrcuEN, Parkes, and Sutton), 
i, 1320. 


Chemiluminescence (KAvTSKY), ii, 
1026. 
luminous efficiency of (ADAMS), ii, 
Chemistry, results of theoretical develop- 
ment of (HABER), ii, 395. 
Chenodehydrodeoxycholic acid, and its 


esters (WinpDAUS, BOoHNE, and 
ScHWARZKOPF), i, 405. 
Chenodeoxybilianic acid, trimethyl 


ester (WiNDAUS and BoHNE), i, 
554. 

Chenodeoxybilianic acids, and their 
trimethyl esters (WINDAUS, BOHNE, 
and SCHWARZKOPF), i, 406. 

Chenodeoxycholic acid, and its salts 
(WinpaAus, Bonne, and ScHwaRz- 
KOPF), i, 405. 

Chenopodium oil (HeNry and Pacer), 

i, 1)62. 
anthelmintic properties of constituents 
of (SMILLIE and PEss6A), i, 194. 

Chicks, vitamin-C in liver of (CARRICK 

and HavGE), i, 617. 

embryo, coagulable material in 
(PICKERING and GLADSTONE), i, 
1343. 

China wood oil, refractive index of, and 
its constituents (BOESEKEN and 
RAVENSWAAY), i, 507. 

a-eleostearic acid from (BOESEKEN 
and RAVENSWAAY), i, 1129. 

Chitin (Karrer, ScHNIDER, 
SMIRNOV), i, 418. 

Chloral hydrate, reduction of compounds 

of (MELDRUM and ALIMCHANDAN]), 
i, 1272. 

compound of casein with (LIEBEN), 
i, 

action of, on proteins of serum 
(NESKovIC), i, 716. 

Chloralose (CHEVALIER and CHERBU- 
LIEZ), i, 467. 

Chloralurethylane (MELDRUM 
ALIMCHANDAN]), i, 1273. 

‘‘Chloramine use of, in analysis 
(Nout), ii, 66. 

Chlorapatite in meteorites (SHANNON 
and LARSEN), ii, 321. 

Chlorates. See under Chlorine. 

Chlorella, synthesis of vitamin-A by 
(Cowarp), i, 750. 

fixation of nitrogen by mixed cultures 
of Azotobacter chroococcum and 
(LipMAN and TEAKLE), i, 748. 

Chloric acid and Chlorides. See under 

Chlorine, 


and 


and 
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Chlorination, photochemical (PLornt- 
KOV), ii, 220. 
by means of selenium (O. and C. A. 
SILBERRAD, and PARKE), i, 1137; 
(O. and C. A. SILBERRAD), ii, 
1191, 
Chlorine, atomic weight of (GLEDITSCH), 
ii, 174; (MoLgs), ii, 346. 
meteoric, atomic weight of (HARKINS 
and STone), ii, 921. 
meteoric and terrestrial, atomic weights 
of (HARKINS and Srone), ii, 1108 ; 
(MENZIEs), ii, 1109. 
spectrum of (Lun7), ii, 611. 
series spectra of (BowEN and MILLI- 
KAN), ii, 342, 610. 
spark spectrum of (L. and E. Boca), 
ii, 611. 
ultra-violet spectrum of (HopPFIELD), 
ii, 1100. 
spectral frequencies of (HoLWEcK), 
ii, 336. 
photo-activation of (TAYLOR), ii, 811, 
1079 ; (Bowen), ii, 1079. 
isotopes of (PILLEY), ii, 462; (Har- 
KINS; HARKINS and Sronk), ii, 
1108; (Menzres), ii, 1109. 
and their spectra (PFUND), ii, 255. 
critical potential of (Ho1weck), ii, 
729. 
activation of, by the electric discharge 
(ScHaUM and FELLER), ii, 90. 
dissociation of (WouHL), ii, 395; 
(v. WARTENBERG and WEIGEL), 
ii, 668. 
dissociation of, into atoms (Travrz 
and GEISSLER), ii, 294. 
chemical constants of (WoHL), ii, 98 ; 
(Cox), ii, 645. 
liquid, viscosity of (STrEAcIE and 
JOHNSON), ii, 376. 
solubility of, in carbon tetrachloride 
(ScowaB and HANKE), ii, 190. 
photochemical reaction between hydro- 
gen and (MARSHALL), ii, 883; 
(KORNFELD and MULLER), ii, 984; 
(NorRIsH), ii, 1080, 1179. 
photochemical reaction of hydrogen 
and, in presence of oxygen (Nor- 
RISH and RIpDEAL), ii, 572. 
effect of water vapour on the photo- 
chemical combination of hydrogen 
and (CoEHN and Tune), ii, 142. 
as an oxidising and chlorinating 
agent (DaTra and CHATTERJEE), 
i, 891. 
reaction of arsenic 


trioxide with 


(CAMBI and VOLTOLIN), ii, 148. 
action of, on mercury (GETMAN), ii, 
59. 
action of, on potassium bromide or 
iodide (PARsons), ii, 880. 
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Chlorine monoxide, photochemical de- 
composition of (BODENSTEIN and 
KISTIAKOVSKI), ii, 883. 

action of, on organic compounds 
(GOLDSCHMIDT and 
i, 497. 
dioxide, absorption spectrum and 
specific heat of (MAYER), ii, 12. 
action of light on (Boorn and 
BowEn), ii, 573. 
heats of solution and of decomposi- 
tion of (BoorH and Bowen), ii, 299. 
hexoxide (BODENSTEIN, HARTECK, and 
PADELT), ii, 991. 

Hydrochloric acid, photosynthesis of 
(CATHALA), ii, 812; (KoRNFELD 
and MULLER), ii, 984; (Nor- 
RISH), ii, 1080. 

absorption spectrum of (CoLByY ; 
BECKER), ii, 1114. 

ultra-red, rotation 
(CZERNY), ii, 1024. 

and its sodium salt, conductivities 
of, in methyl and ethyl alcohols 
(GoLpscHMIp?T and DAHLL), ii, 128. 

ionisation potential of (BARKER and 
DUFFENDACK), ii, 1017. 

liquid junction potential between 
potassium chloride solutions and 
(ScATCHARD), ii, 398. 

diffusion potential and transport 
number of (CARTER and LEA), 
ii, 300. 

activity coefficients of (RANDALL 
and VANSELOW), ii, 33; (ScaT- 
CHARD), ii, 397. 

activity coetticients and transport 
numbers of methyl alcohol solu- 
tions of (NONHEBEL and Hakr- 
LEY), ii, 1061. 

activity coefficients of, in ethyl 
alcohol solution (HARNED and 
FLEYSHER), ii, 538. 

transference numbers of, in ethyl 
alcohol (HARNED and FLEYSHER), 
ii, 542. 

influence of gelatin on transport 
numbers of (SCATCHARD), ii, 41. 

dielectric constant of (CompToN and 
ZAHN), ii, 1118. 

specific heat of aqueous solutions of 
(VrEvski and Kaicoropoy), ii, 
125; (VREVsKI; VREVSKI and 
SAVARITZEI), ii, 126. 

partial pressures of aqueous solu- 
tions of (YANNAKISs), ii, 514. 

vapour pressures of aqueous solu- 
tions of (VREVSKI, SAVARITZKI, 
and SCHARLOV), ii, 101; (VREV- 
SKI), ii, 102; (ZEISBERG), ii, 
401; (MirsukuRI, RoKKAKU, 


spectrum of 


and WATASE), ii, 1050. 


SUBJECTS 

Chlorine :— 
Hydrochloric acid, boiling and con- 
densation curves of aqueous 
mixtures of (CARRIERE and 


ARNAUD), ii, 102. 

absorption of, by sulphuric acid 
(CupR), ii, 655. 

absorption of, in water (WHITMAN 
and Davis), ii, 106. 

possible dynamic form of (v. WEI- 
MARN), li, 395. 

reaction between bismuth sulphide 
and (RAMACHANDRAN), ii, 1208. 

Chlorides, transport numbers of (SMITH 

and MacINngs), ii, 542. 

electrical conductivity of, in fused 

» antimony trichloride (KLEMEN- 
SIEWICZ), ii, 40. 

fused, anode effect in electrolysis of 
(HEPPENSTALL and Suuvt?), ii, 
45 


sparingly soluble, solubility of, in 
chloride solutions (KENDALL and 
SLOAN), ii, 1052. 

excretion of, in urine (TAKANOsv), 
i, 185. 

detection and determination of, in 
presence of cyanides (SCHULEK), 
li, 482, 712. 

determination of (Dovcury), ii, 
238. 

determination of, calorimetrically 
(DEAN and NEwcoMER), ii, 597. 

determination of, with a mercury 
electrode (MULLER and AARFLOT), 
ii, 65. 

determination of, micro-chemically, 
with bromides and __ iodides 
(SrREBINGER and PoLLak), ii, 
823. 

determination of, in plant sap 
(GorTNER and HorrMan),:i, 485. 

determination of, in animal tissues 
(VLADEscv), i, 1113. 

determination of, in blood (BEN- 
GUEREL), i, 455; (RODILLON), i, 
722. 

determination of, in blood and other 
body fluids (MisLowirzeR and 
Voct ; NiTscHKE), i, 1485. 

Chloric acid, and its salts, reduction 
of, by ferrous sulphate (HARVEY), 
ii, 1197. 

neutralisation of, alkalis 
(Simon), ii, 288. 
Chlorates, determination of (Wac- 
NER), ii, 1196. 

Perchloric acid and its salts, refrac- 
tivity of (MazzuccHELLI and 
VERCILLO), ii, 963. 

conductivity of (LINDE), ii, 39. 
use of, in analysis (Yor), ii, 902. 


with 


id 
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Chlorides :— 
Perchlorates, detection of (MARVEL 
and pu VIGNEAUD), ii, 240. 
Chlorous acid, determination of, in 
presence of hypochlorous acid 
(SCHLEICHRR and WESLY), ii, 433. 
Hypochlorous acid, and its alkali 
salts (DIETZEL and SCHLEMMER), 
ii, 892. 
ionisation constant of (SopER), 
ii, 37. 
photochemical decomposition of 
aqueous solutions of (ALLMAND, 
CUNLIFFE, and MAppIsoy), ii, 
572. 
reactions of esters of (DURAND and 
NavEs), i, 1230. 
determination of, electrometrically 
(SCHLEICHER and TovssAIN7), 


li, 433. 
Chlorine detection and determin- 
ation :— 


detection of, in presence of bromine 
and iodine (DIMITROV), ii, 326. 

determination of (Concpon, CRAB- 
TREE, COLES, SMITH, and VEHALGO), 
ii, 65. 

determination of, in benzaldehyde 
(BUKSCHNEWSKI; Favusr_ and 
SPANGLER), ii, 1000. 

determination of, in cinnamaldehyde 
(Faust and SPANGLER), ii, 1000. 

determination of, in tissues (UR- 
BACH and FANTL), i, 1203. 

Chlorine water, photochemical decom- 
position of (ALLMAND, CUNLIFFE, 
and Mappison), ii, 572. 

reactions between potassium iodide 
and (MULLER and Junck), ii, 584. 
Chlorite, white, from Madagascar (OR- 
CEL), ii, 
Chlorites, constitution of (IskyYUL), 
ii, 152. 

Chloroamine (RAscHIG), ii, 146. 
Chloroamines, hydrolysis of acyl deriv- 
atives of, in water (SoPER), i, 351. 

Chloroauric acid. See under Gold. 

Chloro-ethers (FARREN, FIFE, CLARK, 

and GARLAND), i, 1230. 

Chloroferrates. See under Iron organic 

compounds, 

Chloroform, absorption spectrum of 
(DreIscu), ii, 178. 

infra-red absorption spectra of 
(DREIscH), ii, 627. 

surface tension of, and its mixtures 
with cyclohexanol (WEISSENBERGER 
and ScHusTERr), ii, 648. 

equilibrium of water and (TAMMANN 
and KRIGE), ii, 869. 

parent substance of (MARCHLEWSK!), 
i, 604 


CXXVIIL iL 
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Chloroform, addition of, to aldehydes 

(Howarp), i, 557. 

action of benzoyl peroxide on (BOESE- 
KEN and GELISSEN), i, 30. 

compound of tetrapropylammonium 
iodide and (STEINKOPF and BEssa- 
RITSCH), i, 495. 

fixation of, by the nervous system 
(NicLoux and YovaNovitcH), i, 
195. 
Chlorophaerite in dolerites of Edin- 
burgh (CAMPBELL and Lvuwnwn), ii, 
1093. 
Chlorophyll, effect of light on formation 
of, in leaves (PALLADIN), i, 1518. 
development and distribution of, in 
roots of plants exposed to light 
(POWELL), i, 1221. 

spectrum of, in living leaves( WLODEK), 
ii, 258. 

effect of light on decomposition of, in 
autumn leaves (CoMBEs), i, 1120. 

complex metallic derivatives of (Kunz 
and SEHRBUNDT), i, 1297. 

in marine alge (LUBIMENKO), i, 216. 

action of gastric juice on (Kort- 
SCHAGIN), i, 200. 

excretion and detection of degradation 
products of, in urine (HOFSTETTER ; 
KITAHARA), i, 460. 

Chloroplatinic acid. See under Plati- 
num. 

Chlorosulphonie acid, esters of (TRAUBE, 
BAUMGARTEN, BAERMANN, LANGE, 
and JustH), i, 775. 

Cholesterol, molecular weight of (PART- 

INGTON and TWEEDY), ii, 278. 

action of Réntgen rays on (RoFFo), 
i, 393. 

rotatory power of derivatives of 
(ROYER), ii, 184. 

and its esters, sols of (KEESER), ii, 
290, 661. 

sols, influence of gelatin on the 
stability of (KERMAcK and Mac- 
CALLUM), ii, 525. 

dehydrogenation of (Diets and 
GADKE), i, 1062. 

conversion of, into 4-hydroxyhyo- 
cholanic acid (W1INDAUs and Hoss- 
FELD), i, 1066. 

and lecithin in relation to cell mem- 
branes (CoRRAN and LEwis), i, 198. 

antirachitic properties of irradiated 
(Hess, WEINsTocK, and HELMAN), 
i, 750; (Hess and WEINSTOCK), 
i, 1020. 

vitamin-like properties of (Drum- 
MOND, RosENHEIM, and CowarD), 
i, 617. 

synthesis of, in the body (CHANNON), 
i, 1001. 
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Cholesterol, origin and fate of, in the 
organism (Fox aud GARDNER), i, 
859. 

in blood of infants (BANU, NEGREsCcoO, 
and HERESCO), i, 452. 

in blood serum (HANDOvsKY), i, 322. 

in diabetes (NirzEscu, PorEscu-INo- 
TESTI, and CADARIU), i, 462. 

in urine (GARDNER and GAINs- 
BOROUGH), i, 1204. 

iodine number of (DAM), ii, 444. 

serological differentiation of lecithin 
and (SacHs and K.opsrock), i, 
1486. 

determination of, in blood (SACKETT), 
i, 995. 

determination of, gravimetrically, in 
blood (TominAGA), i, 453. 

and its esters, determination of, in 
tissues (GARDNER and Fox), i, 182. 

Cholic acid, decomposition of, by Bacillus 
coli (KAzIRO), i, 1363. 

apoCholic acid, preparation of (RIEDEL), 
i, 406. 

Choline, origin and function of (G1RNDT), 

i, 1363. 

and its derivatives, permeability and 
physiological action of (WERTH- 
EIMER and PAFFRATH), i, 1211. 

stability of solutions of, in ampoules 
(LE HEvx), i, 374. 

salts of (GuTH), i, 1247. 

nitrate and chloroacetyl derivative, 
action of, on the nervous system 
(Hunt and RENSHAW), i, 862. 

determination of, and its hormonal 
action (ABDERHALDEN and Par- 
FRATH), i, 1016. 

Cholines, proteinogenous, pharmacology 
of (GORDONOV), i, 1502. 

Chromans. See Benzopyrans. 
thio-. See Benzthiopyrans. 

Chroman series (KAHIL and NIEREN- 
STEIN), i, 52. 

Chromanone chlorostannate (ARNDT and 
Puscn), i, 1304. 

Chromanone, 7-hydroxy-, and its deriv- 
atives (PFEIFFER, OBERLIN, and 
KoNERMANN), i, 1303. 

Chromanones, 2:3-dibromo-, bromothio-, 
and thio-, and their derivatives 
(ARNDT), i, 1309. 

thio-, and their derivatives (KRoLL- 
PFEIFFER, SCHULTZE, ScHLUM- 
BOHM, and SoMMERMEYER), i, 
1305. 
spectrochemistry of (KROLLPFEIF- 
FER), ii, 1028. 

Chromates and Chromatotetrammine- 
cobaltic salts. See under Chromium. 

Chrome alum, periodic crystallisation of 


(HEpGEs and Myers), ii, 1168, 
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A*-Chromens, thio-, spectrochemistry of 
(KROLLPFEIFFFR), li, 1028. 

Chromic salts. See under Chromium. 

Chromium, structure of (CoLLINs), ii, 18. 
crystal structure of (PATTERSON), ii, 

845, 
K-doublets in spectrum of (SELJAKov 
and KRASNIKOVY), ii, 914. 
spark spectrum of (L. and E. Biocu), 
ii, 829. 
ultra-violet spark spectrum of (Kine), 
ii, 453 
electrolytic behaviour of (LIEBREICH 
and WIEDERHOLT), ii, 44; (Bov- 
MAN), ii, 46. 
electrolytic, adsorption of hydrogen 
(Hirric and Bropxkors), ii, 
02. 
Chromium alloys with aluminium (Sisco 
and WHITMORE), ii, 1051. 
with molybdenum and nickel (SrEep- 
SCHLAG), ii, 298. 

Chromium bases (chromium ammines) :— 

Chromatopentamminecobaltic chrom- 
ates (RAy and SARKAR), ii, 816. 

Chromatotetramminecobaltic chroin- 
ates (RAy and SARKAR), ii, 815. 

Decamminemonoaquotrihydroxydiol- 
trichromium thiosulphate (RAy and 
SARKAR), ii, 230. 

Enneamminediaquotrihydroxydioltri- 
chromium thiosulphate (RAy and 
SARKAR), ii, 230. 

Chromium salts, photochemical decom- 
position of, in presence of gelatin 
(Poprovick!), ii, 220. 

Chromium chloride, magnetic properties 
of (WoLTJER; WoLtJER and 
ONNEs), ii, 1038. 

effect of sodium chloride on solutions 
of (GusTAvVsoN), ii, 1086. 
dichromate (CALCAGNI), ii, 891. 
potassium fluoride, preparation of 
(DusoIn), ii, 995. 
hydroxide, solution of, in sodium 
hydroxide (Fricke and WINb- 
HAUSEN), ii, 35. 
equilibrium of sodium hydroxide, 
chromite, and (Minter), ii, 124. 
coagulation of (SENand MEHROTRA), 
li, 665. 
colloidal (BsERRUM), ii, 111. 
precipitation of, electrometrically 
(Britton), ii, 1203. 
sesquioxide (chromic oxide), solid solu- 
tions of, in ferric oxide (FORESTIER 
and CHAUDRON), ii, 534. 
trioxide, equilibrium of boric acid, 
water, and (GILBERT), ii, 869. 
Chromic salts, quantitative oxidation 
a by silver oxide (Hans), ii, 
316. 


| 
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Chromium :— 

Chromous ammonium and potassium 
fluorides (TRAUBE, BURMEISTER, 
and STAHN), ii, 990. 

Chromates of the cerium group (ZAm- 
BONINI and CAnosB!), ii, 700. 

Chromium organic compounds :— 
y-moiw- and ay-di-bromoacetylacetones 
(REIHLEN, ILLEG, and WirrTIe), i, 
232. 

Chromous pyridine chloride (TRAUBE, 

BuRMEISTER, and STAHN), ii, 990. 
Chromium detection and determin- 
ation :— 

detection of, without nitric acid 
(LoncinEscu and PErrEscv), ii, 
1206. 

determination of, ix presence of iron 
and vanadium (KoLTrHoFF and 
ToMICEK), ii, 72. 

Chromones. See Benzopyrones. 
Chromonol, 2-bromothio- (ARND7), i, 

1311. 

Chrysanthemum cineraricfolium, insecti- 

cidal principle of (YAMAMOTO), i, 1522. 

Chrysarobin, composition of (EDER and 

HAUSER), i, 948, 1160. 

Chrysin, and its dimethyl] ether, absorp- 

tion spectra of (TASAKI), i, 1444. 

Chrysinidin salts(PRATrand Ropinson), 

i, 825. 

Cicer arietinum, y-galactan in seeds of 

(CAsroro), i, 1043. 

Cicerose (CASTORO), i, 1043. 


Cignolin. See  Anthranol, 1:8-di- 
hydroxy-. 

isoCinchomeronic acid, phenyl ester 
(MEYER), i, 836. 

Cinchona alkaloids (GIEMSA and 


BonatTnh), i, 291. 
Cinchoninic acid, derivatives of (MEYER), 
i, 836. 
Cineole, determination of, in essential 
oils (CAsH and Fawsir7), ii, 75. 
Cinnamaldehyde benzoylhydrazone (v. 
AUWERS and DANIEL), i, 1181. 
diphenylene-4:4’-dihydrazone (CHATT- 
AWAY, IRELAND, and WALKER), 
i, 1195. 
determination of chlorine in (Faust 
and SPANGLER), ii, 1000. 
Cinnamaldehyde, a-bromo-, derivatives 
of (v. AuweERs and Orrens), i, 1429. 
Cinnamaldoxime, N-aryl ethers of 
(BAMBERGER), i, 142. 
Cinnamic acid, Claisen synthesis of 
(SCHEIBLER and FRIESE), i, 1417. 
equilibrium of, with phenols (KRzE- 


MANN, ZECHNER, and DRrazit), 
ii, 650. 
metallic salts of (EpHRAIM and 


PFISTER), i, 1148. 
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Cinnamic acid, theophylline salt (KNoLL 
& Co.), i, 828. 
vanadicinnamy! salt 
and AIROLD!), i, 920. 
ethyl ester, action of ammonia on 
(Srostus and i, 918. 
Cinnamic acid, p-amino-, and p-nitro-, 
propyl esters (FARBENFABRIKEN 
vor. F. Bayer & Co.), i, 1419. 
o-cyano-, and its esters (CHEMISCHE 
FABRIKEN VORM. WEILER-TER 
MFER), i, 1418. 
3:5-dihydroxy- (MAUTHNER), i, 926. 
Cinnamonitrile, and a-bromo- {v. 
AuWERS and OTTENs), i, 1430, 
Cinnamoyl cyanide (MaARsH and 
STEPHEN), i, 1158. 
m-Cinnamoylaminoanisic acid 
and SCHRECKENTAL), i, 1316. 
n-Cinnamoylaminobenzoic acid, and its 
acetyl derivative and SCHRECK- 
ENTAL), i, 1316. 
m-Cinnamoylamino-p-toluic acid (SEKA 
and SCHRECKENTAL), i, 1316. 
7-Cinnamoyloxy-2-styrylisoflavone 
(BAKER and RosBINnson), i, 1299. 
Cinnamyl alcohol, compound of, with 
calcium chloride (ENpoH), i, 1428. 
Cinnamy]l ethyl ether (Bert), i, 804. 
Cinnamylideneacetic acid, polymeris- 


(SCAGLIARINI 


(SEKA 


ation of (SroBBE, HENSEL, and 
Simon), i, 1067. 
Cinnamylideneacetone, polymerisation 


of (StopBE, HENSEL, and Srmown), 
i, 1067. 

Cinnamylideneacetophenone, derivatives 
of, and their polymerisation (GrvA), 
i, 1283. 

Cinnamylideneacetophenone, 
and m-nitro- (PFEIFFER, 
Fitz, and Sro.t), i, 680. 

Cinnamylideneacetylacetone, polymeris- 


m-amino- 
PRAHL, 


ation of (SroppE, HENSEL, and 
Simon), i, 1067. 
Cinnamylidenecamphor, absorption 


spectra of (PuRVIs), ii, 627. 
Cinnamylidenemalonic acid, polymeris- 
ation of HENSEL, and 
Srtmon), i, 1067. 
Cinnamylidene-p-methoxyacetophenone,. 
m-nitro- (PFEIFFER, PRAHL, Fitz, 
and i, 681. 
Citraconic acid, esters, action of am-- 
monia on (Stosius and PHILIPP?),. 
i, 892. 
derivatives of (GOEBEL), i, 1038. 
Citral, oxidation of, with ozone (VER:- 
LEY), i, 406. 
Citric acid, formation of, from diketo- 
adipic acid (FRANZEN and ScHmIp7), 
i, 231, 
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Citric acid, formation of, by moulds 
(BurkKEwIrTscH), i, 341. 


condensation of, with phenols 
(MULLER), i, 1442. 
phenylhydrazoanilide of, and its 


phenylhydrazonesalt (Nau, Brown, 
and BAILEY), i, 1379. 

in cow’s milk (KIEFERLE, SCHWAI- 
BOLD, and HACKMANN), i, 855. 

lead salt, solubilities of (AUERBACH 
and WEBER), i, 1130. 

tribenzyl ester (HEFTI and ScuItr), 
i, 394 

distinction of tartaric acid 
(Parri), ii, 162. 

detection of (RoDILLON), ii, 246. 

detection of, in tissues (KLEIN and 
WERNER), i, 871. 

determination of (CAmp), ii, 246. 

isoCitric acid, salts and derivatives of 

(NELson), i, 619. 

Citroanilide, salts and esters of (Nau, 
Brown, and BAILEy), i, 1379. 

Citrodianilidemonoamide(Nav, Brown, 
and BAILEY), i, 1379. 

Citromyces glaber, effect of calcium salts 
on growth of (KuUsNETZOV), i, 746. 

Citronella oil, determination of citro- 
nellal in (Duront and LABAUNE), 
ii, 75. 

Citronellal, determination of, in citro- 
nella oil (DuPponT and LABAUNE), 
76. 

Citronellol, derivatives of (Rurz and 
RINDERKNECHT), i, 658. 

Citronellyl bromide (RurE and RINDER- 
KNECHT), i, 658. 

Citronellylaniline. Sco 
nellylamine. 

Citrus, extraction of pectin from (Poorer), 
i, 619. 

Claisen condensation (Morcan, Drew, 
and PorrTER), i, 363. 

Clays, effect of heat on (HouLDSwortH 
and Coss), ii, 671 ; (MeLLor and 
Scott), ii, 698. 

mechanical composition curves of 
(Rosinson), i, 224. 

basic exchange in (WIEGNER), ii, 527 ; 
(UNGERER), ii, 658. 

as soil colloids (JosEPH), i, 1228, 

china, Rontgen-ray investigation of 
(SHEARER), ii, 698. 

quaternary, siliceous 
(DEMOLON), ii, 1195. 

Japanese, action of camphor white oil 
on (ONo), i, 941. 

Coagulation, ultramicroscopy of (Roc- 
ASOLANO), ii, 523. 

chemicais for prevention of (LUMIERE), 


from 


Phenylcitro- 


matter in 


i, 606. 
of colloids (BJERRUM), ii, 111. 


SUBJECTS, 


Coagulation of colloids, influence of 
valency on (FREUNDLICH and 
Zen), ii, 115. 
by electrolytes (RABINOVITSCH), 
ii, 778. 
of colloidal solutions (JaBiczyNsKI 
and LoRENTZ-ZIENKOWSKA), ii, 666, 
Coal, structure of (Mancusson), i, 793. 
composition of (TIDESWELL and 
WHEELER), i, 373; (FRANCIS and 
WHEELER), i, 373, 389. 
effect of catalysts on carbonisation ot 
(LEssinc and BAwks), i, 9. 
oxidation of (FRANCIS aud WHEELER), 
i, 644; (OswaLp and Prnra), 
i, 793. 
analysis of (KREULEN), ii, 240. 
Cobalt, occurrence of. in arable soils 
(BERTRAND and MoKRAGNAT2), 
i, 492. 
soils, plants, and 
(McHarcue), i, 1023. 
spectrum of (CATALAN), ii, 611. 
arc spectrum of (WALTERS), ii, 334. 
spark spectrum of (L. and E. Buocn), 
ii, 727. 
magnetisation of iron, nickel, magne- 
tite, and (AsHworrn), ii, 944. 
films, magnetic properties of (SoREN- 
SEN), ii, 82. 
magnetostrictive effects (Mc- 
CoRKLE), ii, 487. 
electro-deposition of (EMELIANOVA), 
ii, 676. 
crlioidal, catalysis with (PAAL and 
BoEreErs), ii, 1072. 
in animal organs and tissues (BER- 
TRAND and MAcHEBRa@uF), i, 719, 
996. 
Cobalt alloys with iron (GRENEY), 
ii, 973 
expansion coeflicieuts of (HonpDA 
and Oxupo), ii, 104. 
Cobalt bases (cobaltammines) (EPHRAIM 
and FLUGEL), ii, 61; 
ii, 992. 
photochemistry of (Scuwanz and 
WEIss), ii, 576. 
complex selenates of (MEYER, 
and CLEMENS), ii, 422. . 
Aquopentamminecobaltic dichromat:s 
(RAy and SarKak), ii, 816. 
Hexamminecobaltictriaquodi- 
sulphitosulphatocobaltiate (Scac- 
LIARINI and TARTARINI), ii, 1193. 
Triaquotriamminecobaltictriaquotri- 
sulphatocobaltiate (SCAGLIARINI 


in auima!'s 


in 


and TARTARINI), ii, 1193. 
Cobalt compounds in vegetables (Brr- 
TRAND and MoKRAGNAT2), i, 873. 
Cobalt salts, rotatory dispersion of 
(RoBErts), ii, 478. 
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Cobalt amide and nitride (BERGsTRoM), 
ii, 231. 
chloride, magnetic properties of 
(WoLTJER; WOLTJER and ONNEs), 
ii, 1038. 
ionisation and conductivity in 
solutions of, and its mixtures 
with barium chloride (MAzzrrvr1), 
ii, 209, 210. 
colour change in 
(Grou), ii, 963. 
ammoniate of (BILTz and RAHLFs), 
ii, 1191. 
hydroxide, precipitation of, electro- 
metrically (BRITTON), ii, 1203, 
selenates, complex (MeYER, Dirska, 
and CLEMENS), ii, 422. 
selenide (MosER and ATyYNSsK!), ii, 
583. 
sulphate, anhydrous, magnetic pro- 
perties of (ForEx), ii, 346. 
Cobaltic hydroxide, colloidal (PAAL 
and BoETERs), ii, 1090. 
decomposition of hydrogen 
peroxide by (TryHoRN and 
JeEssor), ii, 807. 
Cobalt organic compounds (MorcaAN and 
SMITH), i, 1457. 
Cobalt detection, 
separation : 
detection of (TINDALL), ii, 242; 
(NIcHOLS and Cooper), ii, 715, 


solutions of 


determination, and 


detection and determination of 
(DENIGEs), ii, 826. 

determination of (JARVINEN), ii, 
602. 


determiration of, colorimetrically, in 
presence of nickel (EVANs), ii, 904. 
separation of manganese, nickel, zinc, 
and (LEMARCHANDS), ii, 242. 
Cocaine, and its derivatives, influence 
of sterilisation on hydrogen-ion 
concentration in solutions oi (Roy), 
i, 1084. 
hydrochloride, effect of sterilisation 
on the anesthetic value of (Lio), 
i, 862. 
arsenious tartrate (DEBUCQUET), i, 
1090, 
Cocaines, isomeric, toxicity of, and 
their excretion (GRUHN), i, 736. 
Coconut oil (ARMSTRONG, ALLAN, and 
Moore). i, 353. 
rancidity of (STARKLE), i, 205. 
Cod, muscle of. See Muscle. 
Cod-liver oil (DuBIN and Funk), i, 
1120. 
anti-rachitie activity of (BILLs), i, 
1019; and STEENBOCR), 
i, 1020, 
growth-promoting and anti-rachitic 
value of (SoaMEs), i, 210. 
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Cod-liver oil, effect of heat on vitamins 
of (SoUTHGATE), i, 1515. 

Codeine, and its isomerides, action of 
thionyl chloride on (SPEYER and 
RosENFELD), i, 961. 

arsenious tartrate (DEBUCQUET), i, 
1090. 

Codeine, bromo- and chloro-, preparation 
and catalyticreduction of (SPEYER and 
ROSENFELD), i, 961. 

Codeinone, bromo-, action of sodium 
hyposulphite on (SpryER and RosEn- 
FELD), i, 961. 

Coke, determination of nitrogen in (TER 
MEULEN), ii, 599. 

Collagen (Herzoc and GoNeELL), i, 

1488. 
thermolability of 
KELLY), ii, 520, 
nitrogen distribution in hydrolysis 

products of (SADIKOY), i, 176. 

Collisions, termolecular, resulting from 
bimolecular collisions (TkauTz and 
SCHUETER), ii, 552. 

Collodion membranes. See Membranes. 

Colloids (SvEDBERG), ii, 196. 
structure of (v. WEIMARN), ii, 660. 
chemistry of (Frrep and PAUtt), ii, 

390; (Kiunt and Pavtt), ii, 776. 
nomenclature of (ZACHARIAS), li, 196. 
electrical synthesis of (B6RJESON), ii, 

197. 
birefringency in (Frey), ii, 200; 

(NEvBERT), ii, 201. 
coagulation of (JABECZYNSKI), ii, 

208. 
by electrolytes (GHosH and Duar), 
ii, 511; (RABINovirTscH), ii, 778. 
velocity of coagulation of (JABECzYS- 

SKI), ii, 34, 35. 
influence of valency on coagulation 

and cataphoresis of (FREUNDLICH 

and Zen), ii, 115. 
filtration of (ZAKARIAS), ii, 862. 
plasticity of (Bincnam), ii, 1157. 
swelling of (BriTz), ii, 520; (Katz 

and MARR), ii, 666. 
electricity produced 
ZEWSK}), li, 978. 
effect of ammonium salts on (FUL- 
MER), i, 1508. 
osmotic properties and coagulation of 

(BsERRUM), ii, 111. 
crystallisation of aqueous suspensions 

of (FREUNDLICH and  OPPEN- 

HEIMER), ii, 203. 
basic exchange in (WIEGNER), ii, 

527. 
increase of imbibition by (Popov and 

SE1sov), i, 606. 
fixation of water in(KUHN; FIscHER ; 

ScHaDE), ii, 36. 


(THomas and 


in (Kopac- 
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Colloids, water-combination in 
ii, 516. 
solution of, in mixed liquids (MAR- 
DLEs), ii, 34. 
effects of dilution on (KoPACZEWSKI), 
Tit, 
effect of dielectrics on stability of 
(DEvuTscH), ii, 525. 
action of ions on (MICHAELIS), ii, 
1154. 
mobility of particles in (GERASIMOV), 
ii, 204. 
purification of (BECHHOLD and RosEN- 
BERG), ii, 668. 
protection of, by small quantities of 
electrolytes (BouraRic and PEr- 
REAU), ii, 526. 
sensitisation and protection of, by 
lipoids (BEcr), ii, 527. 
protective action of soaps on (BHAT- 
NAGAR, PRASAD, and BAHL), ii, 
1155. 
decomposition of neutral salts by 
(HUMMELCHEN and Kappen), i, 
218, 
of clay, electrical charge on (DAYHUFF 
and HoaGLanp), i, 219. 
in mineralogy and geology (DoELTER), 
ii, 514, 
heat of wetting of, in soils (ANDER- 
SON), i, 219 ; (Bovyoucos), i, 1228. 
dispersoid, effect of added salts on the 
stability of (v. WEIMARN and 
Urzino), ii, 664. 
quantitative filtration (OsTwALD), 
ii, 198. 
facultative and obligatory, and the 
electric charge thereon (MICHAELIS 
and DokAy), ii, 963. 
hydrophilic, effect of agitation on 
coagulation of (FREUNDLICH and 
Basv), ii, 522. 
inorganic, action of ozone on aqueous 
solutions of (RIESENFELD and 
HAASE), ii, 988. 
lyophilic, action of electrolytes on 
(Knrvuyt and TENDELOO), ii, 1059. 
and Poiseuille’s law (KruyT and 
Rosinson), ii, 391; (Krvyr), 
ii, 515. 
mixed (JaBtczyNXsk1 and LoRENTz- 
ZIENKOVSsKA), ii, 1060. 
protective (SEN), ii, 666. 
action of (TRAUBE and RAcKwITz), 
ii, 968. 
suspensoids, therapeutic action of 
(LoIsELevr), i, 197. 
determination of, in soils (Bouyoucos), 
i, 348, 
Colloidal colouring matters, electro- 
vapillary analysis of (KoraczEwsk!), 
ii, 828. 


INDEX OF 


SUBJECTS. 


Colloidal electrolytes, dispersion of 
(MESTREZAT and JANET), i, 198. 
elements, preparation of (DEDE and 
WALTHER), ii, 197. 
metals, conductivity of (ANDRf), 
ii, 976. 
sols, cataphoresis of (EvERs), ii, 
668. 


in non-dissociating liquids (Har- 
SCHEK and THORNE), ii, 197. 
colour of suspensions of (Josst), 


li, 
particles, size of (SVEDBERG), ii, 528. 
properties, development of (ALEX- 
ANDER), ii, 779. 
reactions, electromagnetic nature of 
(Dirman), ii, 51. 
solutions, viscosity of (OsTWALD), 
ii, 291, 663; (MatrHAus) ii, 
663 ; (DE WAELE), ii, 777. 
viscosity and elasticity of (Szrc- 
VARI), ii, 111; (FREUNDLICH and 
ScHALER), ii, 112. 
electrophoresis of (ScHAUM and 
FRIEDERICH), ii, 220. 
surface tension of, and of their 
mixtures with mineral waters 
(HENRIJEAN and KopaczEwskI! ; 
D’ARSONVAL and Borpas), ii, 


291, 
stability of (SEN), ii, 664; (SEN 
and MEHROTRA), ii, 665. 
effect of added substances on 
(BouTaric and MAntére), 
ii, 778. 
in presence of electrolytes (Bov- 
TARIC and PERREAL), ii, 863. 
similarities of true solutious and 
(BANCROFT), ii, 858. 
size and granular distribution of 
particles in (AUDUBERT and Ras- 
ATF), ii, 775. 
orientation of particles in (ZocHER), 
ii, 966. 
determination of molecular dimen- 
sions and Avogadro’s number 
from (pu Novy), ii, 844. 
adsorption of sugars by (PRASAD, 
SHRIVASTAVA, and GupTA), ii, 
957. 
coagulation of (HENRY and Mor- 
RIS), ii, 34 ; (JABECZYNSKI and 
LORENTZ-ZIENKOWSKA), ii, 666. 
effect of low temperatures on 
(Botrazz1 and BERGAmM1}), ii, 
965. 
by electrolytes (MUKHERJEE and 
GuosH), ii, 394. 
by hydrogen ions (WEIR), ii, 
1155. 


by Réntgen rays (Docnoy), ii, 


| 
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Colloidal solutions, coagulation of, 
flocculation of (Bourartc), ii, 
893 ; (BouTARIcand MANIkRE), 
ii, 394. 
effect of addition of stable colloids 
on (BouTaric and PERREAU), 
ii, 1155. 
in nitrobenzene (BROWN and Bury), 
ii, 1055. 
emulsoid, determination of the 
size of particles in (Kruyr and 
TENDELOO), ii, 113. 
unstable, dialysis of (GuTBIER), 
ii, 965 
suspensions, stability of (KERMACK 
and WILLIAMSON), ii, 523. 
effect of light on the settling of 
(Morison), ii, 774. 
distribution of particles in (Bar- 
Kas), ii, 289; (Courts), ii, 
290. 
Colophony from the firs of Bucovina 
(CzeRNY), i, 253. 

American, pyrogenic decomposition of 
of (VESTERRERG and Boree), i, 
252. 

Colorimeter, modified Duboseq-Pellin, 

for biochemical work (Wv), ii, 899. 

Colostrum (HOLLEN), i, 1490. 

bacteriolytic power of (J. and M. 
BorDEt), i, 616. 

Colour, theory of (ZinTL and Ravcn), 
ii, 182; (STIEGLITZ), ii, 840. 

and chemical constitution (Morr), 
ii, 261; (KEHRMANN), i, 435. 

and; molecular geometry (Morr), ii, 
634, 1121. 

Colours, temper (Mason), ii, 108. 

Colouring matter, C,,H,O,N,Br,, from 
3:5-dibromo-2-aminopyridine 
(TSCHITSCHIBABIN), i, 159. 

C,¢H,,0,N,, from 2-amino-3-methyl- 
pyridine (TscHITSCHIBABIN), i, 159. 

C,,H,,O,;NBrS, from isatin and 4- 
bromo-2-carboxy-5-methoxypheny]- 
thiolacetic acid (GRIFFITH and 
Hope), i, 828. 

Cy9H 90,4, from dinaphthyl derivatives 
and aluminium chloride (BADISCHE 
AnILtn- & SopA-Faprik), i, 1290. 

C,,H,,;ON,, from 3-hydroxy-4-keto-1- 
indoxeny]-1:4-dihydronaphthalene 
and o-phenylenediamine (SANDER), 
i, 982. 

CogHogNCly, and its derivatives, from 
acetoethylanilide and phosphoryl 
chloride (FiscHER, and 
VILSMEIER), i, 440, 

from ethyl orthoformate 
and 2:3:3-trimethyl-y-indole meth- 
iodide (FARBENFABRIKEN VORM. F. 
Bayer & Co.), i, 839. 
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Colouring matter, C,,H,,0,N,S, from 


5-acetamido-1:4-naphthaquinone-4- 
anil and oxythionaphthen (SANDER), 
i, 982. 

903 Nz, from 4-phenyltetrahydro- 
1:4-oxazine, benzaldehyde, and 
hydrochloric acid (ADKINS and 
SIMINGTON), i, 986. 

Colouring matters, (AKTIEN-GESELL- 
SCHAFT FUR ANILIN FABRIKATION), 
i, 1330. 

preparation of (VoswINcKEL), i, 572. 

physical chemistry of (FUrrn), ii, 
1057. 

absorption spectra and constitution of 
(KEHRMANN and Sanpoz), i, 983. 

action of ultra-violet light on (HEER- 
MANN), ii, 144. 

extinction of fluorescence of (VAVILOV), 
ii, 474. 

polarised fluorescence of (VAVILOV), 

ii, 739. 
from solutions of (LEVSCHIN), ii, 
18, 629, 1117; (WerIcERT and 
KAPPLER), ii, 1026. 
diffusion of (AUERBACR), ii, 28. 
adsorption of, by aluminium hydr- 
oxide (Woop and WooLLER), ii, 
285. 
by glass (SCHELTE), ii, 286. 
effect of hydrogen-ion concentration 
on, by mordants (MARKER and 
Gorpony), ii, 31. 
by soils (WiLKrNson and Horr), i, 
1227. 
effect of salts on, by tissues (MANN), 
ii, 35. 
by wool and cotton (SPEAKMAN 
and BATTYE), ii, 284. 

insoluble in water (CHEMISCHE 
FABRIK GRIESHEIM-ELEKTRON), i, 
587, 599. 

effect of light on, in cotton fabrics 
(CUNLIFFE), ii, 812. 

kinetics of bleaching of (PREDVODITE- 
LEV and NETSCHAJEVA), ii, 575. 

change in conductivity of films of, on 
bleaching (ScHTScHODRO), ii, 1134. 

reduction of, by alcoholic sodium 
hyposulphite (EYMER), ii, 582. 

effect of, on growth of bacteria (BuR- 
NET); i, 1117. 

effect of, on the multiplication of 
infusoria (ROBERTSON), i, 1012. 

staining of the walls of plant cells by 
(ScHwWanz}, i, 755. 

colloidal. See Colloidal colouring 
matters. 

of the flavone series, absorption spectra 
of (TASAKT), i, 1444, 1445. 

of flesh and blood (ScuuM™), i, 
1347. 
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Colouring matters of fungi (Kict and 
Postowsky), i, 50, 1083, 1439; 
(Kécu and v. TAEUFFENBACH), i, 
1440. 

mordant, co-ordination theory applied 
to (MorGAN and SmiItTR), ii, 841. 

from poison gases (Bogert and 
CHERTCOFF), i, 80, 315. 

sulphide, structure of (HopcGson), i, 
1104, 

synthetic, diffusion of 
ii, 629. 

vat (KALLE & Co.), i, 1384. 
detection of, on cotton (JonEs and 

KILBy), ii, 608. 

vegetable, fluorescence of (MEUNIER 
and Bonnet), i, 1439. 

detection of, spectrophotometrically 
(Hoimgss), ii, 1212. 

Colouring matters. See also :— 
Aetioporphyrin. 
Aetiourinoporphyrin. 

Atromentin. 
Bilirubin. 
Carotin. 
Chrysin. 
Coproporphyrin. 
Cytochrome. 
Galangin. 
Hematoporphyrin. 
Heematoidin, 
Hemin. 
Hemochromogen. 
Hemoglobin. 
Hemoporphyrin. 
Helicorubin. 
Mesobilirubinogen. 
Mesoporphyrin. 
Methemoglobin. 
Ooporphyrin. 
Oxyhemin. 
Oxyhemocyanin. 
Oxyhemoglobin. 
Phycocyanine. 
Phycoerythrin. 
Phylloerythrin. 
Pyocyanine. 
Sulphemoglobin. 
Urobilin. 
Urobilinogen. 
Urochromogen. 
Xanthophyll. 
Xanthopterin. 
Xylindein. 

Colpidiwm colpoda, effect of washing on 
the reproduction of (CUTLER and 
Crump), i, 1012. 

Columbamine, constitution of (SPATH 
and DuscHInsky), i, 1313. 

Combustion of gases at high pressures 
(Bong, Newitt, and TowneEnp), ii, 
880, 


SUBJECTS. 


Combustion of gases, electrification in 
(Dickrnson), ii, 740. 
of mixed gases, effect of infra-red 
radiation on (DAvID), ii, 980. 
Comenic acid, manganous salt (VER- 
KADE), i, 421. 
Comet, Daniel’s, cyanogen spectrum in 
(BALDET), ii, 928. 
Comets, spectrum of the tails of 
(BALDET), ii, 180, 469. 
Commutator for potentiometric measure- 
ments (ERNEST), ii, 236. 
Compounds of high molecular weight, 
chemistry of (BERGMANN and KNEHE), 
i, 1884; (BERGMANN, MIEKELEY, and 
Kann), i, 1474. 
spiroCompounds, formation and stability 
of (BAKER), i, 1277. 
Compressibility of organic liquids 
(HEBEISEN), ii, 763. 
chemical affinity, and internal pressure 
(SAERENS), ii, 91. 
Compressors, chemical reactions 
(Brurzkvus), ii, 314. 
Compton effect (WrEBsTER and Ross), 
ii, 92, 1034 ; (Ross and WEBSTER), 
ii, 269, 270; (Woo; JAUNCEY), 
ii, 368 ; (BECKER, WATSON, SMYTHE, 
Bropg, and ii, 1128. 
intensity of (JAUNcEY; Davis), ii, 
747. 
width of modified spectral lines in 
(JAUNCEY), ii, 483. 
Concanavaline, preparation of (SUMNER 
and GRAHAM), i, 1027. 
Condensers, effect of diffusion of gaseous 
ions on the current-voltage curves 
of (JAFFE), ii, 253. 
water (PATTERSON), ii, 151. 
Conductivity of metals, 
(CASSEL; WOLF), ii, 942. 
Conductivity water. See under Water. 
Conductors, good, dielectric constants of 
(Furr), ii, 631. 
Congo-paper, highly sensitive (Horst), 
ii, 1196 
Congo-red, sensitisation of, by gelatin 
(ETTIscH and RuNGB), ii, 864. 
Conhydrine (Hess and Grav), i, 425. 
Coniine hydrochloride, optical properties 
of (KEENAN and Hany), i, 1093. 
Contact detectors, rectifying action of 
(STRANSKI), li, 55. 
Cooling, theories of (SEELIGER), ii, 492. 
Co-ordination and _ residual affinity 
(Morgan and YArstEy), i, 378; 
(Morean and Smirn), i, 1457; 


in 


theory ot 


(Morcan, CARTER, and Harrison), 
ii, 1042. 

Co-ordination compounds (HAHN and 
WorF), ii, 578; (REMy and RortuHe), 
ii, 1088. 
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Co-ordination numbers, geometry of 
(StRAUBEL ; Hirrie), ii, 362. 
Copper, occurrence of, in soils, plants, 
and animals (MCHARGUE), i, 1023. 
atomic weight of (RuER and Bope), 


ii, 620. 

spectrum of (BELL), ii, 470. 

arc spectrum of (LOWERY), ii, 4; 
(SHENSTONE), ii, 453, 1014. 

low-voltage are spectra of (SHEN- 
STONE), ii, 77. 

Réntgen ray spectrum of (ALLISON 
and ARMSTRONG), ii, 1015. 

spark spectrum of (L. and E. Buocu), 
ii, 829. 

ultra-violet absorption spectrum of 
(ZUMSTEIN), ii, 453. 

conductivities of (SCHOFIELD), ii, 
273. 

potential of, in cyanide solutions 
(WALKER, SoRRELS, and BRECKEN- 
RIDGE), ii, 1066. 

effect of dissolved elements on 
electrical resistivity of (NoRBURY), 
ii, 273. 

expansion coefficient of (BORELIUS 
and JOHANSSON), ii, 27. 

diffusion of, into gold and silver 
(THOMPSON and DEARDEN), ii, 29. 

atoms, spatial arrangements round 
(SCHLESINGER), i, 1249. 

recrystallisation of, after hot deform- 
ation (HANEMAND)), ii, 1134. 

strained, Roéntgen ray analysis of 
(ONO), ii, 746. 

catalytic action of (PALMER and 
CoNsTABLE ; CONSTABLE), ii, 311. 

reduced, catalytic activity of (Ko- 
MATsU and Kurata), i, 687, 942; 
(Komatsu and YUKITOMO), i, 687 ; 
(Komatsu and Tanaka), i, 905; 
(Komatsu. and Masumoto), ii, 
1071. 

corrosion of, in sea-water (BENGOUGH 
and May), ii, 218. 

anomalous protection against oxid- 
ation of (SHEPPARD), ii, 1084. 

action of iron on (SIEBE; HANsoNn 
and Forp), ii, 317. 

action of nitrogen peroxide on 
(KLEMENC and ScHrornH), ii, 228. 

effect of colloids on the displacement 
of, by. zine (Gray), ii, 578. 

action of natural waters on (HEN- 
STOCK), ii, 696. 

—— animal organism (ZANDA), i, 
719, 

Copper alloys, electrolyis of (KREMANN 
and GRUBER-REHENBURG), ii, 678. 
with aluminium (MAstine and Kocu), 

ii, 787. 
dilatation of (CHEVENARD), ii, 768. 
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Copper alloys with aluminium and zinc 
(HANSON and GAYLER), ii, 974. 
with antimony (KuRNAKOV and 

BELOGLAZOV), ii, 787. 
with gold (SEDsTROM), ii, 104. 
gold—copper compound in (STERNER- 
RAINER), ii, 651. 
with iron and manganese (OSTER- 
MANN), ii, 1050. 
with magnesium and zinc, determin- 
ation of magnesium in (SCHURMANN 
and Scuos), ii, 902. 
with manganese, crystal structure of 
(PaTrERson), ii, 1130. 
with mercury (TAMMANN and Srass- 
FURTH), ii, 377. 
with nickel (CHEVENARD), ii, 851. 
oxidation of and BeEp- 
WORTH), ii, 689. 
with palladium, structure of (Hoz- 
GERSSON and SEDsTROM), ii, 20. 
with tin (IstHaRA), ii, 122. 
harduess of (BAUER and VOLLEN- 
BRUCK), ii, 104. 
a-phase boundary in (STOCKDALE), 
li, 973. 
with zinc (GENDERS and BAILEy), 
ii, 297; (IrrsuKA), ii, 651. 
B-transformations in (HAUGHTON 
and GRIFFITHS), ii, 973. 
Réntgen ray analysis of (WESTGREN 
and PHRAGMEN), ii, 746. 

Copper salts, overvoltage in electrolysis 
of (GorDoN), ii, 549; (MILLER), 
ii, 798. 

reduction of, by dextrose (FLEURY 
and TAVERNIER), ii 605. 

distribution of, with vitamin-4 
(McHarcus), i, 1515. 

toxic action of, on protoplasm 
(VoEGTLIN, JOHNSON, and Dyer), 
i, 1116. 

Copper chlorides, oxidation-reduction 
potential of (CARTER and LEA), 
ii, 403. 

iodide, band spectrum of (MULLIKEN), 
ii, 833 

nitrate, equilibrium of ammonium 
nitrate, water, and (MEIGER; 
ScHREINEMAKERS, BERKHOFY, and 
PosTHUMUS), ii, 123. 

double nitrates with metals of the 
cerium group (CARoBBI), ii, 145, 
222. 


selenides and ATyYNskKI), ii, 

sulphate, equilibrium of aluminium 
sulphate, water, and (CAVEN and 
MITCHELL), ii, 396. 


tervalent copper compound from 


oxidation of, in alkaline solution 


53 * 


(VRTIs), ii, 694. 
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Copper sulphate, manurial experiments 
with (DENscH and HuNNIvSs), i, 
489; (Densch), i, 766. 

See also Anhydrite. 

sulphates (KruGER), ii, 58. 

Cupric chloride, reaction of magnesium 
organic halides with (GILMAN 
and PARKER), i, 237. 

antiseptic action of, in various 
solvents (KLISSIUNIs), i, 1500. 
halides, ammoniates of (Bitz, 
BrOHAN, and WEIN), ii, 1182. 
hydroxide, catalysis of the dehydr- 
ation of (QUARTAROLI), ii, 806. 
equilibrium of silver nitrate, water, 
and (MALQuori), ii, 697. 
compounds of quinine with (Er- 
BEN), i, 573. 
precipitation of, electrometrically 
(Britton), ii, 1204. 
oxide, solubility of, in water (REMY 
and KUHLMANN), ii, 119. 
sulphide, conversion of, to cuprous 
sulphide (HAHN), ii, 160. 

Cuprous salts, reaction of ferrous salts 

with (WELLs), ii, 148. 

bromide, crystalline (Brices), ii, 
319, 

chloride, vapour pressure of hydro- 
chloric acid solutions of (YANNA- 
KIs), ii, 401. 

hydroxide (KLason), ii, 318. 

Cupro-sulphites and -thiosulphates of 

the rare earths (CANNERI and FER- 

NANDEs), ii, 888, 

Copper organic compounds :— 

with diacetyldioxime (PANETH and 

THILO), i, 1132. 

Copper detection, determination, and 

separation:— 
detection of (SCHERINGA), ii, 326; 
(NicHots and Cooper), ii, 715; 
(Spacv), ii, 1003. 

detection of, in distilled water 
(Porrot), ii, 242. 

detection and determination of 
(Haun), ii, 1096. 

determination of, potentiometrically 
(ZinTL and ii, 1003. 

determination of, volumetrically, with 
potassium iodide (HERsSCHKO- 
VITSCH), ii, 904. 

determination of, electrolytically, in 
presence of antimony, lead, and tin 
(LuKas and JiLER), ii, 241. 

determination of, electrolytically, in 
presence of lead (BILTz), ii, 715. 

determination of, in tissues (CURRIE), 
i, 183. 

determination of, and its separation 
from cadmium and zinc (JiLEK and 
LuKAs), ii, 903. 
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Copper detection, determination, and 

separation :— 

separation of antimony, lead, tin, and 
(LASSIEUR), ii, 328. 

separation of cadmium and (Sac- 
CARDI), ii, 159. 

separation of, from iron (ARDAGH and 
BROUGHALL), ii, 603. 

separation of lead and (LAssIEUR), 
li, 159. 

separation of mercury and (Spacv), 
li, 1004. 

Coproporphyrin, synthesis of, by yeast 
(FISCHER and Fink), i, 105, 866. 

absorption coefficient of (NIEMANN), 
i, 1206. 

Coprosterol, iodine value of (Dam), 
i, 856. 

Cordierite from India (KkIsHNAy), 
ii, 322. 

Corn offal, nitrogenous constituents ot 
(RANDOIN, ALQUIER, ASSELIN, and 
CHARLES), i, 210. 

Corresponding states, theory of (Borr- 
ARD), ii, 865. 

Corrosion (MAAss and ii, 
140; (WHITNEY; SHIPLEY, Mc- 
HAFFIE, and CLare), ii, 688; 
(WHITMAN and RussELL), ii, 689; 
(BEENY; Enos), ii, 1068 ; (Urmpa 
and SaIro), ii, 1069. 

report of the Committee on (BEN- 
GOUGH and May), ii, 218. 

water-line (EVANs), ii, 687, 688. 

of metals by naphtha solutions of 
sulphur and its compounds (Woop, 
SHEELY, and Trusty), ii, 980. 

of ferrous metals in electrolysis 
(THORNTON and HaArzz), ii, 303. 

device for determination of (FETZER), 
ii, 996. 

Cortex limonis (lemon), vitamin content 
of and Woxgs), i, 1220. 

Corundum, crystal structure of (PAUL- 
ING and HENDRICKs), ii, 368. 

n- and iso-Corybulbines, and their ethyl 
— (SpArH and Dosrowsky), i, 

Corydalis alkaloids (SPATH and MoseEt- 
TIG), i, 1447. 

Corydalis cava, alkaloids from (SpATH 
and DoBrowsky), i, 1085. 

Corydinecarboxylic acid, benzyl ester, 
and its methyl ether (Osapa), 
i, 284. 

ethyl ester, methyl ether (Osapa), 
i, 283. 

Corypalmine, constitution of, and its 
ethy! ether (SPATH and MosErTIG), 
i, 1447. 

Cotton, swelling of (CoLLINS and WiL- 
LIAMS ; COLLINS), ii, 781. 
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Cotton, viscosity of cuprammonium solu- 
tions of (FARROW and NEALE), ii, 
773. 

sorption by (CowARD, SPENCER, and 
Woop), ii, 507. 

absorption and desorption of water by 
(UrnquHART and WILLIAMS), ii, 780, 
781. 

adsorption of dyes by (SPEAKMAN and 
BATTYE), ii, 284. 

tendering of, by acids (Cowarp, 
Woop, and BARRETT), i, 643. 

effect of sulphuric acid on the break- 
ing load of (VINCEN’), ii, 783. 

fading of dyed (CUNLIFFE), ii, 812. 

Egyptian and upland, chlorides in the 
leaf-tissue fluids of (HARRIS; J. V. 
and Z. W. LAWRENCE), i, 216. 

analysis of (BIRTWELL, CLIBBENS, 
and i, 234; (CLIBBENS and 
GEAKE), ii, 906. 

Cotton cellulose. See under Cellulose. 
Cotton plant, odorous constituents of 
(PowER and CHEsNUT7), i, 1026. 

reaction of (PowER and CHESNUT ; 
Harris, HoFFMAN, and JOHN- 
son), i, 758. 
Cotton seed, proteins of (JoNEs and 
CsonKA), i, 1225. 

Cotton wax, American, constituents of 
(FARGHER and ProBerr ; CLIFFORD 
and PRoBERT), i, 879. 

Egyptian, constituents of (FarcHER 
and HIGGINBOTHAM), i, 879. 
Coulometer (FIscHBECKk), ii, 1166. 
Coumaran, 3-amino-6-hydroxy-, 6-acetyl 
derivative, and 6-hydroxy- (SonN and 
PATSCHKE), i, 282. 
Coumaranone, 4-amino-, acetyl deriv- 
ative (Dirks), i, 148. 
dibromo- (DEAN and NIERENSTEIN), 
i, 953. 
Coumaran-3-one, 6-hydroxy-, oxime of 
(Sonn and PATSCHKE), i, 282. 
Coumarin, determination of (RADCLIFFE 
and SHARPLEs), ii, 1210. 
Coumarin, 3-bromo-7-hydroxy- (FRIEs 
and N6OHREN), i, 955. 
Coumarin-4-acetic acids, and their 
esters, reactivity of the methylene 
group in (Dey and Row), i, 149, 953. 
Coumarincarboxylic acid, »-toluidide of 
(WayYNE and CoHEN), i, 551. 
Coumarinie acid (Dey and Row), i, 149. 
3(3’-Coumary])-6’-methylbenzfuran- 
2-carboxylic acid, bromo- (Dry and 
Row), i, 150. 
3’-Coumaryl-4-naphthapyrones, and 
bromo-, chloro-, and nitro- (Dey and 
Row), i, 149. 
Cows, origin of lactose and of lactosuria 
in (Campus), i, 827. 


ii. 1511 


Cows, mineral metabolism of, in reference 
to diet (MonRok and PERKINS; 
MILLER, YATES, JONES, and 
BRANDT), i, 1498. 

effect of proteins in diet of (PERKINS 
and Monroe), i, 1354. 
lactating, blood-sugar concentration 
in (W1IDMARK and CARLENs), i, 608. 
Co-zymase (v. EULER and NILsson), 
i, 1361. 
Cream, electrical conductivity of (FRICKE 
and Morse), i, 608. 

Creatine, equilibrium of creatinine and 

(EpGAr and SHIVER), ii, 533. 

in muscle (REIssEr and HAMANN), 

i, 860. 
influence of polyneuritis on (KuDRJ- 
AVZEVA), i, 329. 

function of, in muscle contraction 
(T1zGs), i, 1003. 

reciprocal conversion of creatinine and 
(HauHN and Fasoxp), i, 1496. 

effect of carbohydrate- and protein- 
free diets on excretion of (PAL- 
LADIN), i, 1211; (PALLADIN and 
KRATINOVA), i, 1514. 

excretion of, by sheep (PALLADIN), 
i, 327. 

sodium salt of (HAHN and Faso.p), 
ii, 653. 

Creatinine (KAPFIHAMMER), i, 797. 

tautomerism of, and its derivatives 
(GREENWALD), i, 839. 

equilibrium of creatine and (EDGAR 
and SHIVER), ii, 533. 

reciprocal conversion of creatine and 
(Haun and Faso.p), i, 1496. 

effect of carbohydrate- and protein- 
free diets on excretion of (PAL- 
LADIN), i, 1211. 

effect of a maize diet on excretion of 
(PALLADIN and KRATINOVA),i, 1514. 

excretion of, by sheep (PALLADIN), 
i, $27. 

Jaffe’s reaction for (GREENWALD), 
ii, 12192. 

o-Cresaurin. See 3:3’:3’’-Trimethylaurin. 

o-Cresol, 4:6-dibromo-, and its benzoyl de- 
rivative (KOHN and JAWETZ), i, 135. 

nitro derivatives, and their salts and 
derivatives (GrBson), i, 388. 
m-Cresol, 2-amino-, and 2-nitro- (Hopc- 
son and BEarp), i, 540. 

p-Cresol, oxidation of (PUMMERER, 
PUTTFARCKEN, and SCHOPFLOCHER), 
i, 1262. 

determination of, in blood (Haas and 
ScCHLESINGER), i, 334. 

p-Cresol, bromo derivatives (KOHN and 
WIESEN), i, 539. 

5-chloro-3-amino-, derivatives of (RAI- 
FORD and LANKELMA), i, 809. 
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p-Cresol, o-iodo-, and its benzoate (PuM- 
MERER, PUTTFARCKEN, and Scuopr- 
LOCHER), i, 1262. 

Cresols, molecular compounds of, with 
alcohol, ether, acetone, aud benzene 
(WEISSENBERGER and Pratt), i, 538, 
539. 

o- and p-Cresols, equilibrium between 
(HILL and MosBacHEk), ii, 1161. 
o-, m-, and p-Cresols, bromo- and bromo- 
nitro-derivatives of, and their deriv- 
atives (KOHN and WEISSBERG), i, 655. 

n- and 
and their derivatives (ORNDORFF and 
PATEL), i, 672. 

p-Cresoldisulphonic acid, action ofsodium 
hypochlorite on (RASCHIG), i, 249. 

p-Cresolisatein anhydride (SEN and Sir- 
CAR), i, 555. 

Cresolmercurisulphonic acid (SACCHAR- 
IN-FABRIK AKTIEN-GESELLSCHAFT 
vorM. FAHLBERG, List, & Co.), i, 
1197. 

Cresol-red, salt error of (RAMAGE and 
MILLER), ii, 712. 

o-Cresolsulphonephthalein diethyl and 
dimethyl ethers (OrNboRFF and 
Suapiro), i, 251. 

Cretins, fat and cholesterol in blood of 
(HECKSCHER), i, 999. 

Cristobalite (LONGCHAMBON), ii, 1131. 
synthesis of (WEIL), ii, 1193. 
crystal structure of (WycKOoFF), ii, 638. 
a8-transformation of (WEIL), ii, 757. 

Critical solution temperature of ternary 

mixtures (BouTARIC and CORBET), 
ii, 103. 
state, properties of systems near the 
(Gay and PERRAKIS), ii, 669. 
temperature, determination of, from 
coefficient of expansion of liquids 
(vAN LAAR), ii, 950. 
and melting point (vAN LAAR and 
LoRENZ), ii, 374. 
relation between melting point, 
boiling point, and (PRUD’HOMME), 
ii, 99. 
and expansion of liquids (DE KoLos- 
OVSKI), ii, 646. 
relation between molecular volume 
and (LoRENZ and Herz), ii, 25, 
183. 

Crookes’ tubes, fluorescence experiments 
with (DAUVILLIER), ii, 1116. 

Crops, yield and mineial content of, 
influenced by rotation (BurcEss), i, 
1519. 

Crotin (KARRER, WEBER, and VAN 
SLOOTEN), i, 1226. 

Crotonaldehyde, and a-bromo-, benzoyl- 
hydrazones (v. AUWERS and DANIEL), 
i, 1181. 
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Crotonic acids, isomerism of (GONZALEz), 
i, 629, 

Crucibles, silica, for filtration (Hirric 
and KGKENTHAL), ii, 998. 

Crustacea, dissociation of oxyhemo- 
globin in blood of (StEDMAN and 
STEDMAN), i, 1199. 

Cryogenine, colour reactions of, with 
metallic salts (BoRNET) ii, 164. 

Cryolite, equilibrium of alumina and 
(RousH aud MIYAKE), ii, 974. 

Cryoscopy in mixed solvents (Wricur), 
ii, 1144. 

of solutions of gases in various solvents 
(GARELLI), ii, 1151. 

with benzene (JoNEs and Bury), ii, 
1040. 

with nitrobenzene (Brown and Bury), 
ii, 32; (Brown), ii, 296. 

with sodium sulphate (TURNER and 
PATTERSON), ii, 273. 

Cryostat (WALTERS and Loomis), ii, 

1091. 

and hydrogen liquefier (LATIMER, 
BUFFINGTON, and HOoENSHEL), ii, 
818. 

Cryptopine, pharmacological action of 
(HEATHCOTE), i, 734. 

Crystals, structure of, and chemical 
constitution( WEISSENBERG), ii, 1129, 
1130. 

form and lattice structure of (YAn- 
ADA), ii, 94. 

structure of, in relation to physical 
properties (VAN ARKEL), ii, 749. 

relation between atomic number and 
structure of (Scorr), ii, 369. 

structure, dissolution velocity and 
etched figureson (TAMMANN ; TAM- 
MANN and KRrinGs), ii, 942. 

doubly refracting, refractive index of 
(PERRIER), ii, 1028. 

band spectra of gases and of (KAHLER), 
ii, 626. 

photo-electric properties of (GUDDEN 
and Pont), ii, 344, 943. 

reflection of Rontgen rays by (HAR- 
TREE ; BRAGG), ii, 735. 

powdered, X-ray analysis of (BRENT- 

ANO), ii, 483. 
apparatus for (LANGE), ii, 482. 

magnetism of (ForrREsT), ii, 1133. 

passage of electrons through (LENZ), 
ii, 920, 1019. 

electrolysis of (LUKIRSKY, SCUKAREV, 
and TRAPESNIKOV), ii, 369. 

thermal expansion of (HENGLEIN), 
ii, 935. 

dynamics of (WAELSsCcH), ii, 485. 

grating energy of (WESSEL), ii, 640. 
eformation of, on hardening (POL- 
Any]), ii, 370. 
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Crystals, migration in the lattice of 
(Hirrie), ii, 640. 
molecular symmetry in (Ssirn), ii, 
271. 
aggregation and polymorphism of 
(Scuaum and Roric), ii, 95. 
orientation of, in conglomerates (TAM- 
MANN), ji, 1132. 
effect of strain and heat treatment 
on (ELAM), ii, 945, 946. 
measurement of absolute dimensions 
of (SELJAKOV), ii, 270, 
growth of, of different species (RoyER), 
ii, 749. 
growth and diminution in size of 
(FRIEDEL), ii, 271. 
modification of, due to foreign matter 
(GAUBERT), ii, 271. 
molecular volumes of (HENGLEIN), 
ii, 477. 
surface tension of, against saturated 
solutions (Sorp), ii, 1046. 
spreading of films of, on water (CARY 
and RIpEAL), ii, 1046, 1047, 
1048. 
plasticity of (DAVEY), ii, 1039. 
dynads in (HEkzoc and WEISSEN- 
BERG), ii, 942. 
of complex and pseudo-complex com- 
pounds (SCHLEICHER), ii, 22. 
formation of, in the organism (HERZOG 
and GoNELL), i, 718. 
cubic, etfect of cold rolling on the 
structure of (WEBER), ii, 93. 
hydrated, electrical conductivity of 
(JAKUBSOHN and RABINOVITSCH), ii, 
847. 


mixed, distribution of atoms in 
(TAMMANN), ii, 20. 
optical properties of (PoRTER), ii, 
945. 


diffusion in (BRAUNE and HELL- 
WEG), ii, 103. 
solution of (LE BLANc and RéssLer), 
ii, 865. 
binary, thermal expansion of 
(JOHANSSON), ii, 487. 
organic, vapour pressures of (SWAN 
and MAckK), ii, 951. 
perfect, reflection of Roéntgen rays by 
(WEBER), ii, 1034. 
single, flow of (Grrss), ii, 96. 
Crystallisation, van’t Hoff’s diagram of 
(BELOGLAzOV), ii, 788. 
induced (DENIGzs), ii, 906. 
periodic (HEpGEs and Myers), ii, 
1168. 
spontaneous (TANCOV), ii, 868. 
in binary systems (Ruer), ii, 125. 
Crystallography, Kéutgen ray methods 
data of (YARDLEY), ii, 
33. 
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Culture fluids, Jiydrogen-ion  con- 
centration of (CHRISTENSEN and 
FuLMER), i, 1216. 

effect of seeds and plants on reaction 
and hydrogen-ion concentration of 
(RupotFs ; HOAGLAND), i, 1368. 

Cumidic acid, derivatives of (DE DIEs- 
BACH and ZURBRIGGEN), i, 1427. 

(HANN), i, 987. 

Cupferron. See Phenylhydroxylamine, 
nitroso-. 

Cupric compounds. See under Copper. 

Cuprite, crystal structure of (GREEN- 
Woop), ii, 93. 

Cuprous salts. See under Copper. 

Cuskhygrine, derivatives of (HEss and 
BaprErt), i, 425, 

Cutic acid, and its copper salt (LEGG 
and WHEELER), i, 1025. 

Cutinic acid, and its metallic salts (LEcG 
and WHEELER), i, 1025. 

Cyanamide, action of ammonia on 

(CouDER), i, 525. 

as source of plant nitrogen (BIALO- 
SUKNIA), i, 1366. 

derivatives of (FromM, BARREN 
SCHEEN, FRIEDER, PIRK, and 
KAPELLER), i, 594. 

determination of (Prnck), ii, 607. 

determination of, in calcium cyan- 
amide (Fossk, HAGENE, and Dv- 
BOTs), ii, 76. 

Cyanamidoacetic acid (Fromm, Bar- 
RENSCHEEN, FRIEDER, and 
KAPELLER), i, 596. 

Cyanidin, synthesis of (WILLSTATTER 

ZECHMEISTER, and KINDLER), i, 54. 
conversion of, into catechin (FREU- 
DENBERG, FIKENTSCHER, HARDER, 
and ScHMIDT), i, 1165. 
chloride, — of, and its penta 


methy] ether (PratT and Rogin 
son), i, 422. 
and its 3:3':4’-trimethyl ether 


(Pratt and Rosinson), i, 827. 
epiCyanilic acid (WIELAND), i, 1049. 
isoCyanilic acid, and its salts and 

derivatives (WIELAND), i, 1048. 
Cyanine colouring matters, colour ot 
(Motr), ii, 1121. 
Cyanite, crystal structure of (NoRTON), 
ii, 1127. 
formation of mullite from (GREIG), 
ii, 987. 
Cyano-compounds (Ott and FINKEN), 
i, 1251 
catalytic reduction of (RupE and 
GISIGER), i, 1095. 
Cyanogen, band spectrum of (MULLIKEN), 
ii, 18. 
thio-, 


See Thiocyanogen. 
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Cyanogen eompounds, determination of, 

iodometrically (LANG), ii, 1009. 

Cyanogen bromide, apparatus for pre- 
paration of (STEINKOPF, OHSE, 
and BucHHEIM), ii, 590. 

action of, on thebaine (SPEYER and 
ROSENFELD), i, 962. 
iodide, formation and determination 
of, in iodometric analysis (LANG), 
ii, 713. 
Hydrocyanic acid, preparation of 
(BicHowsky), i, 236. 
specific heat of (PARTINGTON and 
CARROLL), ii, 378. 
saturated vapour pressure of (HARA 
and ii, 279. 
critical constants and vapour pres- 
sure of (BREDIG and TErIcH- 
MANN), ii, 950. 
liquid, decomposition of (WALKER 
and ELDRED), i, 1398. 
catalytic oxidation of (HARA and 
SINOZARI), ii, 983. 
stimulation of plants by (GAssNER), 
i, 1029. 
fate of, in the organism (DANcK- 
wortT and PFAv), i, 196. 
alkali salts, hydrolysis of, in 
aqueous solution (HARMAN and 
Wor ey), ii, 783. 
double molybdenum salts, electro- 
lytic oxidation of (CoLLENBERG 
and ANDERSEN), ii, 1165. 
potassium salt, reactions of halogens 
with( MULLER and Scnucn),ii,825. 
potassium and sodium salts, puri- 
fication and melting point of 
(GRANDADAM), ii, 704. 
sodium salt, preparation of (HARA 
and MiuRA), i, 645; (GUERNSEY 
and SHERMAN), ii, 889. 
detection of (STAMM), ii, 75, 76 ; 
(MAGNIN), li, 607. 
isoHydrocyanic acid (ENKLAAR), i, 
1394. 
Cyanides, complex, electrolysis of (SANI- 
GAR), ii, 676. 
determination of (KANO), ii, 1010. 
determination of, bromometrica]ly 
(OBERHAUSER), ii, 828. 
determination of, in mixtures with 
halides (DEAN and NEwcoMER), 
ii, 597. 

Cyanates, determination of, colori- 
metrically (K. ©. and D. F. H. 
BAILEY), ii, 447. 

determination of, in blood (Mont- 
GOMERY), i, 455. 
Cyanophycee, pigments of the (RICHTER), 

i, 1218. 

Cyanuric compounds (OTT and FINKEN), 

i, 1251 
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preparation of (Or7), i, 
599. 


Cyclic compounds, formation of, from 
halogenated open-chain derivatives 
(INcoLD), i, 357; (HAERDI and 
THORPE), i, 923. 

— of (PASCAL), ii, 
1128. 
and unsaturation (MEREJKOVSKI), i, 


1291. 
with double linkings, order of addition 
to (NAMETKIN), i, 250. 
Cymbopogon caesius (inchi grass), oil 
from (RAo and i, 
1164 ; (MovpeILL), i, 1293. 
Cymene, electrochemical oxidation of 
(FIcHTER and MryeEn), i, 800. 
Cyperus rotundus, essential oil of (Rao, 
PANICKER, and SupsBoroven), ii, 
1164. 
Cypridina, effect of light on lumines- 
cence of (HARVEY), i, 1212. 

Cysteine, oxidation of, in the organism 
(Rosk, SHIPLE, and SHERWIN), i, 
190. 

effect of traces of iron on oxidation of 
(HARRISON), i, 13. 
detection of (SULLIVAN), ii, 1211. 
Cystine, specific rotation and oxidation 
of (ANDREws), i, 1389. 
oxidation of, in the organism (Rosr, 
SuHIPLE, and SHERWIN), i, 190. 
content of, in proteins (JONEs, 
GERSDORFF, and MOELLER), i, 98. 
effect of, on growth in rats (SHERMAN 
and MERRILL), i, 730. 
effect of, on sulphur metabolism 
(LEwIs), i, 1354. 
detection of (SULLIVAN), ii, 1211. 
determination of, in urine (MAGNUS- 
Levy), i, 610. 
Cytochrome (KEILIN), i, 1112. 
Cytolysis, production of acid by (Drzez- 
WINA and Bown), i, 1512. 
Cytosylic acid, brucine salt (PEIsER), i, 
1477. 


Dacrydium cupressinum, constituents of 
oil from (McDowa tt and FINLAY), i, 
418, 

Damourite from Tasmania (DITTLER), ii, 
323, 

Darapskite ii, 786. 

Datisca cannabina, glucoside 
(CHARAUX), i, 823. 

Datiscetin, synthesis of, and its deriv- 
atives (KALFF and RoBINson), i, 1302. 

Datiscetinidin chloride, and its 3:2’-di- 
methyl ether (PRATT and RoBINnson), 
i, 826. 


from 
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Datiscin (CHARAUX), i, 823. 

Decacyclene, hydrogenation of 
WONSKI and Suszko), i, 242. 

Decahydroacridone (PERKIN and SEpeG- 
wick), i, 65. 

Decahydroanthracene (ScHROETER, 
GLUSCHKE, VAN HuLLE, and Gor- 
ZKY), i, 128. 

Decahydronaphthalene (deca/in), and its 

derivatives (HiUcKEL), i, 258. 
and chloro- (ZELINSKI and GAVE- 
DOVSKAJA), i, 123. 
isomerism of (WIGHTMAN), i, 894. 
- isomerisation and dehydrogenation of 
(ZELINSKI and TuROVA-POLLAK), 
i, 1053. 
surface tension of (GRUNMACH and 
ScHWEIKERT), ii, 31. 
Decahydronaphthalenes (HickEL 
GorH), i, 260. 
heats of combustion of (Ror 
LassB), ii, 275. 
stereoisomeric (HUCKEL), i, 1254. 

Decahydro-8-naphthol (ZELINSKI 
TuROVA-POLLAK), i, 1053. 

5-8-Decahydronaphthoylbenzene-1:2:4- 
tricarboxylic acid, and its derivatives 
(PHILIPPI, SEKA, and Funke), i, 556. 

Decahydronaphthylamines. See Deca- 
lylamines. 

Decahydro‘soquinoline, phenylcarbimide 
derivative (SKITA and REITMEYER), 


and 


and 


and 


See Decahydronaphthalene. 

Decalols, and their derivatives (HUCKEL), 
i, 258. 

Decalones, and their derivatives (Htc- 
KEL), 1, 258. 

B-Decalones, heats of combustion of 
(Rotu and ii, 275. 

trans-a-Decalone-8-carboxylic acid, 
ethyl ester, and its phenylpyrazolone 
(HtcKeEt and Gorn), i, 260. 

a-Decaloneoxalic acid, ethyl ester, and 
its pyrrolidone derivative (Hicken 
and GorH), i, 260. 

Decalylamines, and their derivatives 
i, 258. 

aa’-Decamethylenediiminodiisobutyric 
acid (SCHLESINGER), i, 1251. 

Decamminemonoaquotrihydroxydioltri- 
chromium thiosulphate. See under 
Chromium. 

Decoic anhydride (HoLDE andGENTNER), 
i, 1035. 

apparatus (Remy), ii, 
589. 

Decomposition processes, transference of 
hydrogen as a basis of (KLUYVER and 
DonkEpR), ii, 1173. 

Dehydracetic acid, structure of (Rass- 
WEILER and ADAMs), i, 299. 
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Dehydrating agents, colloidal solutions 


of, in mitrobenzene (brown and 
Bury), ii, 1055. 
Dehydration, dynamic study of 


(GUICHARD), ii, 427, 559. 
Dehydrobis (.V-tetramethylthiuronium) 
perchlorate (LECHER), i, 1391. 
Dehydrocholane (WIELAND), i, 1066. 
Dehydro--codeinone, and its derivatives 
(SPEYER and RosENFELD), i, 961. 
Dehydroemodinanthranol methyl] ester, 
and its acetyl derivatives (EDER and 
Hauser), i, 1160. 
Dehydroeseretholemethine, and its salts 
(STEDMAN and Barcer), i, 292. 
Dehydrofiuorocyclene, aa’-dibromo-, and 
dibromodihydroxy-, tetrasulphonic 
acid, and dibromoéetranitro- (DzIE- 
WONSKI and Suszko), i, 649. 
Dehydrogenation and avtoxidation 
(MAncHoT and GALL), i, 561. 
Dehydroindigotin, 4:4’-dichloro-, 4:4’-di- 
iodo-, and their derivatives (KALB 
and VoGEn), i, 161. 
5:7:5':7’-tetraiodo-, potassium and 
sodium hydrogen sulphites (KALB 
aud BERRER), i, 160. 
Dehydrothiotoluidines. See 
methylbenzthiazoles, amino-. 
Dehydrothio-m-xylidines, constitution 
of (AnscHtrz and ScHuLrTz), i, 
315. 
Deliquescence of salts (ScHERINGA), ii, 
296. 


Delnoline (MARKWwoop), i, 762. 


Phenyl- 


Deiphinide, urine of (Suzuki), i, 
1349. 
Delphinidin, chloride, synthesis of, 


and its hexamethyl ether (Pratt 
and Ropinson), i, 422. 
and its 3:3’:4’:5’-tetramethyl ether 
(Pratr and Roprnson), i, 827. 
Delphinium, alkaloids from species of 
(KELLER), i, 830. 
Delphinium consolida, constituents of 
seeds of (MARKWoop), i, 762. 
De-.\V-methyldihydrocodeinone, oxime of 
(WIELAND and KoraKB), i, 1092. 
piper- 
onylidene derivative (WIELAND and 
KoTAKE), i, 1093. 
Demethylechitamine, and its salts and 
derivatives (GoopsoN and HENky), 
i, 1166. 
7-Demethylo-W-corydaline, and its meth- 
iodide (HAwortTH and i, 


971, 
7-Demethylomethylpapaverine (Ha- 
WORTH and PERKIN), i, 971. 
7-Demethylomethylpapaverinol (Ha- 


WorTH and PERKIN), i, 971. 
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7-Demethylomethyltetrahydropapaver- 
ine, and its derivatives (HAWORTH 
and PERKIN), i, 971. 

Density (specific gravity), rotation dis- 
ersion, and absorption spectra of 
omologous compounds (KRETH- 

Low), ii, 1029. 

relation of temperature to (HERz), ii, 
494, 1141. 

of gases by the interferometer (Barus), 
ii, 25. 

of liquids (vAN LAAR), ii, 278. 

of binary solids (PANICHI), ii, 493. 

Deoxybenzoin p-bromophenylhydrazone 
(BopForss), i, 699. 

Deoxybenzoin, cyano-, aldimine from 
(Rupe and GIsIcER), i, 1096. 

Deoxybilianic acids, trimethyl esters 
(WinpAvs and Bowne), i, 554. 

Deoxyepicatechin tetramethyl ether 
(FREUDENBERG, FIKENTSCHER, and 
HARDER), i, 419. 

Deoxyglucose, formation of, from glucal 
in rabbits (Konno), i, 99. 

Deoxytetrahydro-a-methylmor) uimeth- 
ines, and their derivatives (SPEYER 
and Koutsn), i, 60. 

Dermocybe sanguinea, colouring matters 
from (K6cL and Postowsky), i, 
1083. 

Dermocybin, and its derivatives (KécL 
and PostowskKy), i, 1083. 

Derris root, active principle of (TAKE1), 
i, 761. 

Desmotropy, keto-enolic (KAUFMANN 
and RICHTER), i, 231. 

Detonation of mixed gases (WrEND- 
LANDT), ii, 135. 

Dextrin, nature of (Linc and Nana), 

i, 516 

limit I, and its acetyl derivative 
(SyNIEWSK?), i, 368. 

Dextrose, structure of (HAworTH), i, 

1133. 

mutarotation of (KuHN and Jacos), 
ii, 49. 

effect of phosphates on the rotation of 
(v. EvLER and NItsson), i, 1042. 

dissociation constant of (Britton), 
ii, 977. 

reduction of copper salts by (FLEURY 
and TAVERNIER), ii, 605. 

fermentation of (LEMOIGNE), i, 1361. 
argon in (Prcret, SCHERRER, and 

HELFER), i, 865. 

lactic acid fermentation of (VirR- 
TANEN), i, 866. 

effect of adrenaline and insulin on the 
utilisation of, by animals (GoTT- 
SCHALK), i, 481. 

action of ammonia on (SHMOOK), i, 
577. 
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Dextrose, panne of, by bacilli 
(AUBRL and SALABARTAN), i, 747, 
effect of insulin and muscle tissue on 
(LuNDSGAARD and i, 208. 

action of yeast extracts on (KUHN and 
v. GRUNDHERR), i, 203. 

e¢-dichlorohydrin, and its derivatives 
— Sprock, and BEsLEr), 
i, 792. 

phenylhydrazones, structure of (Frikre- 
JACQUE), i, 635. 

p-toluenesulphonylhydrazone (FrEup- 
ENBERG and BLUMMEL), i, 52. 

in blood in health and in diabetes 
(LuNpsGAARD and Ho pot), i, 
1206, 1207. 

in blood and body fluids (LUNDsGAARD 
and HoLBoLL), i, 1494. 

oxidation of, in muscle (AHLGREN), 
i, 482. 

in physiological fluids (LuNDsGAARD 
and i, 1207. 

in urine (LUND and Wo LF), i, 1205. 

clinica] detection of, in urine (Rvoss), 
i, 185. 

determination of (IoNEscu and Spr- 
RESCU), ii, 331; (FLEURY and 
TAVERNIER; KNECHT and Hib- 
BERT), ii, 605, 

determination of, polarimetrically and 
by copperreduction(WHITR),ii, 1006. 

influence of nitrogenous substances on 
determination of (ROosENTHALER), 
ii, 1006. 

determination of, in blood (MrLkoy), 
i, 1486. 

determination of, in presence of sucrose 
in organic liquids (BUFANO), i, 453, 

Dextrosedibenzylmercaptal -y5-csobutyl- 

idene ether (Pacsv), i, 1242. 

Diabetes (glycosuria), effect of induced 
oxidation in (MITTRA and Duar), 
ii, 576. 

cholesterol in (NiTzEscu, Poprscu- 
INOTESTI, and CADARIU), i, 462. 

dextrose in blood in (LuNDSGAARD 
and Ho.so.1), i, 1207, 1494. 

glycolysis in blood in (Brerry, 
RaTHERY, and Kouri.sky), i, 1207. 

action of insulin in (LAWN and WoLF), 
i, 483. 

lactic acid metabolism in (CoLLazo 
and LEwIck}), i, 1364. 

mineral metabolism in (MEYER-BIscH 
and GUNTHER), i, 328. 

purine metabolism in (LE BRrETon and 
Kayser), i, 610. 

sugar in blood and urine in, after 
insulin treatment (Magor and 
Davis), i, 1491. 

uricolytic index in (LANGFELDT and 
Ho.msEy), i, 1207. 
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Diabetes (glycosuria), infection in 
(RICHARDSON and LEvINEg), i, 723. 
determination of sngar in urine in 
(WittaMs and Casry), i, 998. 
phloridzin, metabolism of glycerol in 
(CHAMBERS and DEvEL), i, 
1352. 
excretion of sugars in (DEVEL and 
CHAMBERS’, 1, 1352. 
Diacetalmalonic acid, and its ethyl ester 
(PERKIN and Pink), i, 359. 
2:3-Diacetanilido-1:4-diacetoxynaph- 
thalene (Frizs and i, 940. 
Diacetoacetylnaphthylenediamines 
(CHEMISCHE FABRIK GRIESHEIM- 
ELEKTRON), i, 587. 
Diacetoacetyl-p-phenylenediamine 
(CHEMISCHE FasBrik GRIESHEIM- 
ELEKTRON), i, 587. 
Diacetonamine, preparation of (HAESE- 
LER), i, 644. 
Diacetone alcohol, electrolytic reduction 
of (READ and FLETCHER), i, 627. 
Diacetonemannose. See Mannose diiso- 
propylidene ether. 
2:4-Diacetoxyacetophenone, w-chloro- 
(NIERENSTEIN, WANG, and WaRrR), 
i, 34. 


s-Di(acetoxyformanilidophenyl) tri- 


sulphide (Nark and Paret), i, 
122. 
Diacetyl. See Dimethyl diketone. 


Diacetylacetone cyclodisulphide, trithio- 
(ARNDT, NACHTWEyY, and Pvuscn), 
i, 1307. 

4:4’-Diacetylarsenobenzene, and 3:3’-di- 
hydroxy-, derivatives of (MARGULIES), 
i, 448. 

Diacetylbenzylamine (HoLMEs and IN- 
GOLD), i, 1144. 

Diacetyldibenzyliminophthalimidine, 
and its derivatives (WEIss and 
FREUND), i, 139. 

1:3-Diacetyl-2:2-dimethylcyc/opentane, 
and iis disemicarbazone (HALLER and 
LEGAGNEUR), i, 925. 

Diacetyldioxime, copper and _ nickel 
compounds of (PTANETH and THILO), 
i, 1152. 

Diacetylene, and its silver derivatives 

(LEsPIEAU and Prk&vost), i, 493. 
hexabromide (LESPIEAU and 
vost), i, 626. 

Diacetyl-y-glucal, acetals from (BERe- 
MANN), i, 887. 

Diacetylglyoxime peroxide, peroxide of 
the dioxime of (Ponzio and Ber- 
NARDI), i, 79. 

s-Diacetylhydrazine, s-hexachloro- 
(NaIK and PATEL), i, 121. 

Diacetylphenylarsine (Jor, Reicu, and 
VERGNAUD), i, 173. 
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Diacetylsuccinic acid, ethly ester, azo 
compounds with (BéLow and Baur), 
i, 1327. 

1:4-Dialanylpiperazine, and its deriv- 
atives (ABDERHALDEN and RossnEr), 
i, 975. 

4:4-Dialdehydoarsenobenzene, and its 
semicarbazone (MARGULIES), i, 447. 

Dialdehydobenzenedicarboxylic acids, 
and their derivatives (DE D1EsBACH 
aud ZURBRIGGEN), i, 1427. 

ay-Dialdehydopropane-8-carboxylic 
acid, and its di-p-nitrophenylhydr- 
azone (PERKIN and Pink), i, 359. 

acid, and its ethyl ester and their 
di-p-nitrophenylhydrazones (PERKIN 
and Pink), i, 359. 

Dialkyl phosphites, tautomerism of 
i, 1051. 

Diallyl pentasulphide, and its derivatives 
(THomAs and Rip1Ne), i, 4. 

Diallylacetophenone (HALLER, BAUER, 
and RAMART), i, 261. 

a-Diallylaminomethyl-a-ethylaceto- 
acetic acid, ethyl ester (SocrETY 
oF CHEMICAL INDUSTRY IN BASLE), 
i, 1249. 

Diallylbarbituric acid (VoLWILER), i, 

4, 


diethylamine salt (HorrMann, La 
RocHE & Co.), i, 300. 
Diallylisobutyrone (HALLER, BAUER, 
and RAMAR?), i, 261. 
aa-Diallylbutyrophenone (HALLER, 
BAvER, and RAMAR?), i, 261. 
aa-Diallylpropiophenone (HALLER, 
Bavrr, and KAMART), i, 261. 
Dialyser, rotating (AsTRUC and CANALS), 
ii, 896 
Dialysis, use of tap water in (WILKE- 
Do6rFurt and DEKER), ii, 528. 
electrolytic, laboratory apparatus for 
(Fucus and Hownsie), ii, 897. 
Diamagnetism of gases (GLASER), ii, 82. 
Diamidoacetic acid, dicyano-. See 
Guanidoacetic acid, eyano-. 

Diamines, compounds of stannic halides 
with (HreBErR and WAGNER), i, 
1326. 

aromatic stereoisomeric, nitration of 
(Morean and HICKINBOTTOM), 
i, 156. 
Di(2-amino-4-methylthiazolyl)-5- 
phenylmethane (BocEerr and CHERT- 
COFF), i, 315. 
Di(2-amino-4-phenylthiazolyl)-5-p- 
chlorophenylmethane (LocErT and 
CHERTCOFF), i, 316. 
Di(2-aminophenylthiazolyl)-5-p-di- 
methylaminophenylmethane (BoGERT 
and CHERTCOFF), 1, 316. 


| 
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Di(2-amino-4-phenylthiazolyl)-5-hydr- 
oxyphenylmethanes (Bocerr and 
CHERTCOFF), i, 316. 
Di(2-amino-4-phenylthiazoly1)-5-nitro- 
phenylmethanes (BocErt and 
COFF), i, 316. 
Di(2-amino-4-phenylthiazoly])-5-phenyl- 
methane, and its derivatives (BOGERT 
and CHERTCOFF), i, 315. 
Diamminoethylenediaminobisacetyl- 
acetonocobaltic salts (MorGAN and 
SmiTH), i, 1457. 
Diamond, photo-electric properties of 
(GUDDEN and PoBL), il, 344. 
Hall effect with (LENz), ii, 920. 
crystal structure of zinc blende and 
(BECKENKAMP), ii, 271. 
transformation of, into graphite 
(LEBEAU and Picon), ii, 136. 
black and white, heats of combustion 
of (Roti and NAgseER), ii, 1140. 
Di-n-amylacetal (BEDOWE), i, 513. 
Ditsoamylamine hydrochloride (RuPE 
and HopeEt), i, 275. 
Diisoamylammonium iodide (STrINKoPF 
and BESSARITSCH), i, 495. 
s-Diisoamylhydrazine, salts of (MaAzou- 
REVITCH), i, 1247. 
a-Diamylose Aexanitrate (PRINGSHEIM, 
LEIBowITz, and SILMANN), i, 1244. 
Dianhydrostrophanthidinic acid (J acorns 
and i, 1082. 
Dianilinodiaminostilbene (Eps, Nac- 
KEN, and Hormanyn), i, 168. 
9:10-Dianilinoanthracene, 1:5-dichloro- 
(BARNETT, Cook, aud MatrHEws), 
i, 1399. 
Dianilino-p-azoxystilbene and 
GAUMER), i, 167. 
and its derivatives (ELps, NACKEN, 
and HoFMANN), i, 168. 
s-Di-4-anilinocarbamide,  3:5-dinitro- 
(LINDEMANN and WEsSEL), i, 1099. 
2:3-Dianilino-1:4-diacetoxynaphthalene 
(Fries and BILuie), i, 940. 
9:10-Dianilino-9:10-dihydroanthracene, 
1:5-dichloro- (BARNETT, Cook, and 
MATTrHEws), i, 1140. 
1:1-Dianilinodihydro-a-naphtha- 
furandione-2-anil (PASSERINT), i, 1298. 
PP’ -Dianilino-PP’-dioxotetrahydro- 


tetrazdiphosphinium (AUTENRIETH 
and BO6LLI), i, 1469. 
Di-8-anilinoethyl ether (CRETCHER, 


Kocn, and PITTENGER), i, 627. 
3:5-Dianilino-4-methoxyphenol, 2:6-di- 
nitro- (KoHN and MARBERGER), i, 
1265. 
2:3-Dianilino-1:4-naphthaquinone 
(FRIEs and BILLIG), i, 939. 
o-Dianisidine hydroferrocyanide (Cum- 
MING), i, 122. 
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4:6-Di-p-anisoyl-1:3-dimethylbenzene 
(DE DigspacH aud STREBEL), i, 
1436. 

Dianisyldi-a-naphthylethane (Conant, 
SMALL, and TAYLOR), ii, 874. 

9:12-Dianisyldiphensuccindanes (BRAND 
and Krey), i, 904. 

(BRAND and KreEy), i, 904. 

2:6-Dianisylcyc/ohexanone 
and Rep), i, 1281. 

2:7-Di-p-anisylideneaminophenanthra- 
quinone (Sircar and Gupra), i, 984. 

Dianisylidenecyclohexanone, and its 
hydrochloride (VoRLANDER, HIk- 
MESCH, SCHOENEMANN, SCHADE, and 
Kunze), i, 268. 

Dianthranyl oxide and f¢etrasulphide 
(Cooke, HEILBRON, and WALKER), i, 
1410. 

Dianthraquinone, dihydroxy-, and its 
derivatives (PERKIN and Yopa), i, 
1160. 

1:1-Dianthraquinonyl (EcKERT), i, 414. 

s-2-Dianthraquinonylethane, and di-4- 
chloro- (ECKERT), i, 413. 

Diaquocobaltousethylenediaminobis- 
acetylacetone (MorGAN and Smivrn), 
i, 1457. 

Diarsinoanilinoformyl-s-diphenylearb- 
amides (HAMILTON and Mavsor), i, 
991. 

0:0’-Di-4-arsinobenzeneazodibromo- 
fluorescein (CHUISTIANSEN), i, 1193. 

(CHRISTIANSEN), i, 1193, 

chlorophthalein (CHRISTIANSEN), i, 
1193. 

0:0’ -Di-4-arsinobenzeneazophenolphth- 
alein (CHRISTIANSEN), i, 1193. 

4:4’-Di-p-arsino-o-methylanilinoformyl- 
s-diphenylearbamide (HAMILTON and 
MaJor), i, 991. 

5:5’-Diarsinosulphonanilide-V:V’- 
disulphonic acid, 2:2’-dihydroxy., 
barium salts (CHRISTIANSEN, NorTON, 
and SHOHAN), i, 1471. 

Diaryldichlorosilicanes, action of mer- 
curic oxide on (VYLE and KrippIne), 
i, 172. 

and dehydration of (RAMART and 
AMAGAT), i, 658. 

Diarylthiocarbamides, preparation of 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), i, 133. 

Diastase (SYNIEWSKI), i, 469. 
malt, optimum temperature for tlie 

action of, on starch (LEcoq), i, 
470. 
determination of (Gore), i, 335. 


(GARLAND 
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Diastase, salivary, hydrolysis of glyco- 
gen by (PAECHTNER), i, 738. 
determination of activity of (SyNIEW- 
sk), i, 470. 
determination of, in feces (FRANK 
and DoLFSCHALL), i, 461. 
a-Diastase, action of, on amylopectin 
(SYNIEWSKI), i, 470. 
Diatoms, silicon metabolism of (Briz- 
GER), i, 341. 
2:7- and 4:5-Diazidophenanthraquin- 
ones, and their derivatives (BRASS 
and NICKEL), i, 273. 
Diazoacetic acid, ethy] ester, decomposi- 
tion of, by copper acetylide (MULLER 
and GOTTFRIED), i, 893. 
Diazoamino-conversion (GOLDSCHMIDT, 
JOHNSEN, and OVERWIEN), ii, 138. 
Diazobenzenebismuth chloride (Sup- 
NIEWSKI), i, 1473. 
Diazo-compounds, thermochemistry of 
(SWIENTOSLAWSKI ; SWIENTOSLAW- 
skI and BLAszKovskKA), ii, 1044. 
coupling of aromatic nuclei with 
(LEvI), i, 436, 1186. 

analogies between organic peroxides 
and (GELISSEN and HERMANs), 
i, 813. 

reactions of secondary aromatic amines 
with (LEvt and FALDINo), i, 171. 

aliphatic, formation of (BERK and 
HERMANS), i, 794. 

Diazoles, complex, colour of (CHAKR- 
AVARTI), i, 162. 

Diazomethane, action of, on aromatic 

acyl chlorides (NIERENSTEIN, 
WANG, and Warr), i, 34 ; (LEwIs, 
NIERENSTEIN, and Ric), i, 935. 
action of, on hippuryl chloride 
(KARRER and WIDMER), i, 593. 
4:4’-Diisobarbituric acid, and its salts 
(DAvinson and BAupiscn), i, 1188. 
3:4:6:7-Dibenzacridine-5-carboxylic 
acid. See Dinaphthacridine-14-carb- 
oxylic acid. 

Dibenzhydroxamic acid, pp’-dibromo- 
(SCHEUING and HENSLE), i, 28. 

Dibenzimide, di-p-hydroxy-, and _ its 
diacetyl derivative (ANscHUTz and 
ZERBE), i, 667. 

Dibenzofulvene (diphenylene-cthylene), 
preparation of, and w-bromo- and 


w-nitro- (WIELAND and Krause), 
i, 902. 
Dibenzohomopyran (SIEGLITZ and 


Kocn), i, 279. 

preparation of (LEucHs and SANDER), 
i, 1482, 


Dibenzoylbenzenedicarboxylic acid, 


bromo- (PHILIPPI, SEKA, and BAUER), 
i, 555. 
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2:5-Dibenzoyl-3:4-benzofuran (WEISS 
and SONNENSCHEIN), i, 938. 
85-Dibenzoyl-ae-diketo-n-pimelic acid. 
See Methylenebenzoylpyruvic acid. 
a8-Dibenzoylethane, ¢efrabromo- and 
di-4-chloro- (CONANT and _ LwUT=2), 
i, 682. 
aa’-Dibenzoylethylene, hexahydroxy- 
(Boczurt and Rirrer), i, 816. 
a8-Dibenzoylethylene, amino, halogen 
and hydroxy derivatives of (CONANT 
and Luvrz), i, 681. 
Dibenzoylglyoxime peroxide (RUGGERI), 
i, 79. 
dioxime, diacetyl] derivative (Pon- 
Z10), i, 1075. 
peroxide of (Ponzio and BeEr- 
NARDI), i, 80. 
Di-8-benzoyloxyethyl ether (CRETCHER 
and PITTENGER), i, 228. 
8:9-Dibenzoylperylene, 4:10-dichloro- 
3:9-di-p-bromo-, and -3:9-di-p-chloro- 
(ZINKE, FuNKE, and PoNGRATZ), 
i, 819. 
pyrrole (SeKA), i, 57. 
Dibenzoyiterephthalic acid, tetrabromo- 
2:5-di-p-hydroxy- (DE DrgsBacH and 
STREBEL), i, 1436. 
1:3-Dibenzoyl-1:2:2-trimethyleyc/open- 
tane, and its derivatives (HALLER 
and LFGAGNEUR), i, 6838. 
Dibenzoylxylenes (DE DiEsBAcH and 
STREBEL), i, 1435. 
4:6-Di-2-benztriazolylresorcinol (ELBs), 
i, 164. 

Dibenzyl pentasulphide, and its deriv- 
atives (THoMAS and KIpINe), i, 5. 
vy-Dibenzylacetylacetone, and its salts 

(MorGAN and Taytor), i, 634. 
Dibenzylamines, dinitro-, and their salts 
(HotMEs and INcoxp), i, 1143. 
4-8-Dibenzylaminoethylglyoxaline, and 
its hydrobromide (GERNGROSS), i, 441. 
Dibenzyleitric acid (HEFTI and ScHILT), 
i, 394. 
2:6-Dibenzyl-p-cresol (CLAISEN, KRrE- 
MERS, Roru, and TIETzE), i, 656. 
3:5-Dibenzyl-p-cresol (CLAISEN), i, 1410. 
Dibenzyldixanthyl, and its peroxide 
(CoNANT and S Loan), i, 955. 
Dibenzyleyc/ohexanol, di-p-hydroxy-, 
and its salts (VoRLANDER, HIEMEscH, 
SCHOENEMANN, SCHADE, and Kunze), 
i, 268. 
2:6-Dibenzylcyc/chexanone, 2:6-di-p- 
chloro- (GARLAND and REID), i, 
1281. 
N-exo-Dibenzylhistamine. See 4-8-Di- 
benzylaminoethylglyoxaline. 
Dibenzylideneacetone. See 
ketone. 


Distyryl 
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2:7-Dibenzylideneaminophenanthra- 
quinone, and 2:7-di-o-hydroxy- (Sir- 
CAR and Gupta), i, 984. 

Dibenzylidenecyc/ohexanone, di-p-hydr- 
oxy-, and its derivatives (VORLANDER, 
SCHOENEMANN, SCHADE, 
and Kunze), i, 268. 

2:6-Dibenzylidenecyclohexanone, di-p- 
bromo- and fetrabromo- (GARLAND 
and Rep), i, 1280. 

Dibenzylidenemethylcyc/ohexanone, di- 
p-hydroxy-, and its salts (VORLANDER, 
HiemescH, SCHOENEMANN, SCHADE, 
and Kunze), i, 268. 

Dibenzylidenecyc/opentanone, di-p-hydr- 
oxy-, derivatives of (VORLANDER, 
HieMEscH, SCHOFNEMANN, SCHADE, 
and Kunze), i, 267. 

1:2-Dibenzylindazolium iodide (v. 
Auwers and Pruut), i, 1101. 

1:1-Dibenzyl-p-isoindole, 3-amino-, and 
itshydrochloride(WxIssand FREvuNpD), 
i, 139. 

Dibenzylmethylamines, dinitro-, and 
their salts (HoLMEs and INGOoLD), 
i, 1143. 

Dibenzylmethylearbinol (TROTMAN), i, 
382. 


acid, and 
its salts (BENNETT), i, 884. 

2:5-Dibenzyloxydihydropyrazine, reduc- 
tion of (KARRER and GRANACHER), 
i, 302. 


Di(benzyloxy)phenylmethane, di-a- 
cyano-(STOLLE), i, 815. 

_2:4-Dibenzylphenol (v. Braun and 
REIcH), i, 1405. 

Dibenzylphthalimidine (WerIss and 


FREIND), i, 139. 
4:4-Dibenzylcyc/otelluropentane-3:5- 
dione (MorGAN and Taytor), i, 
634, 
Di-88’-benzylthioldiethyl 
(Fromm and JORG), i, 352. 
a8-Dibromo-compounds, action of in- 
organic iodides on (VAN Duty), i, 
802; (ConaNT, KrRNER, and HussEy), 
i, 803. 
Dibutadiene (ASCHAN and Krony), i, 
49 


sulphides 


Di-8-butoxyethyl ether (CRETCHER and 
PITTENGER), i, 228. 

Di-n-butyl sulphide (GILMAN, SMITH, 
and PARKER), i, 657. 

Di-n-butylacetal (BEDows), i, 513. 

Di-n-butylacetoacetic acid, ethyl ester 
(Hess and BAppPErt), i, 349. 

Di-n-butylamine m-nitrobenzenesul- 
phonamide (MARVEL, KINGSBURY, 


and SMITH), i, 245. 
Diisobutylamine, salts of (MAzouRE- 
VITcH), i, 1241. 
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B-Di-sec.-butylaminoethyl alcohol, and 
its benzoates (ADAMS, VOLWILER, and 
JENKINS), i, 399. 

y-Di-sec.-butylaminopropyl §p-amino- 
benzoate hydrochloride (ADAMs, VoL- 
WILER, and JENKINS), i, 399. 

Ditsobutylammonium ¢riiodide 
KOPF and BessAritscH), i, 497. 

Dibutyldixanthyl, and its peroxide 
(Conant and SLOAN), i, 955. 

s-Ditsobutylhydrazine, salts of (Mazov- 
REVITCH), i, 1247. 

aB-Di-n-butylhydroxylamine, and _ its 
hydrochloride (NEuFFER and Horr- 
MAN), i, 891. 

a8-Di-m-butylhydroxyurethane (NEvr- 
FER and HOFFMAN), i, 891. 

5:5-Dibutyrylarsenobenzene, 3:3’-di- 
nitro-4:4’-dihydroxy- (MARGULIEs), i, 
447, 

s-Ditsobutyrylhydrazine (NAIK 
PATEL), i, 121. 

Diisobutyrylmethane, and its copper 
salt (MorGAN and Tayror), i, 634. 
aB-Di-isobutyryl-o-nitrophenylhydrazide 

(VAN ALPHEN), i, 82. 
acid (HAMILTON and SLy), i, 600. 

Dicarbethoxyglycerol (ALLPREsS and 
Maw), i, 4. 

Dicarbethoxyglycol 
Maw), i, 4. 

9-Dicarbethoxyhydrazinophenanthrene 
(SToLLé and ApAm), i, 1470. 

75-Dicarbethoxy-y-hydroxy-88-di- 
methylbutane-a-carboxylic acid, an- 
hydride and lactone of (RoTHSTEIN, 
SrEVENSON, and THoRPE), i, 885, 

methylpentane-B-carboxylic acid, 
lactone of (ROTHSTEIN, STEVENSON, 
and THorPR), i, 884. 

(BurKHARDT and ii, 
937. 

Dicarbethoxytartaric acid, diethyl ester 
(ALLPREss and Maw), i, 4. 

di-Dicarbethoxytyrosine (HAVESTADT 
and FrIcKE), i, 163, 

a-Dicarbethoxytyrosylamino-8-gly- 
oxaline-4(or 5)-propionic acid, methyl 
ester (HAVESTADT and FRICKE), i, 
163. 

3:4-Dicarbobutoxydiaminophenylarsinic 
acids (HAMILTON and Sty), i, 600. 

3:4-Dicarbomethoxyd/aminophenyl- 
arsinic acid (HAMILTON and Sty), 
i, 600. 

Dicarbomethoxyglycol (ALLPRess and 
Maw), i, 4 

a-Dicarbomethoxyhydrazinoanthracene 
and Apam), i, 1469. 


and 


(ALLPREsSS and 
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9-Dicarbomethoxyhydrazinophen- 
anthrene (STOLLE and ADAM), i, 
1469. 

Dicarbomethoxytyrosine (HAVESTADT 
and Fricke), i, 163. 

a-Dicarbomethoxytyrosylaminopropionic 
acid, ethyl ester (HAvesrapr and 
FRICKE), i, 163. 

Dicarbomethoxytyrosylaminosuccinic 
acid, methyl ester (HAvEsTapT and 
Fricke), i, 163. 

3:4-Dicarbopropoxydiaminophenyl- 
arsinic acids (HAMILTON and SLY), 
i, 600. 

2:5-Di-p-carboxybenzoylterephthalic 
acid, and its barium salt (DE DizsBacH 
and STREBEL), i, 1436. 

8:3’-Dicarboxydiphenyl disulphoxide, 
4:4’-dihydroxy- (BERE and SMILEs), 
i, 22. 

Dicarboxylamidobenzenedicarboxylic 
acid, sodium salt (SCHROETER, 
GLUSCHKE, VAN HULLE, and G6rTz- 
Ky), i, 130. 

Dicarboxymethylmandelic acid (PERKIN 
and TAPLEY), i, 43 

3:4-Dicarboxy-5-methylpyrazole-1- 
benzeneazoacetoacetic acid, ethyl 
ester, and its derivatives (BULOW and 
Baur), i, 1827. 
arsenobenzene (OGDEN and ADAmMs), 
i, 707 

pp Dia. carboxy-2 quinolylarseno- 
benzene (OGDEN and ADAMs), i, 706. 

aa’-Dicellosylsulphone, and itstetradecyl- 
acetyl derivative (WREDE and Zim- 
MERMANN), i, 1384. 

dl-Dicentrine, synthesis of, and its de- 
rivatives (HAWorTH, PERKIN, and 
RANKIN), i, 1314. 

2:7-Dicinnamylideneaminophenanthra- 
quinone (SircAr and Gupra), i, 984. 

4:3’-Dicoumaryl, 6’-bromo-7-hydroxy- 
and 7-hydroxy-, and their derivatives 
(DEy and Row), i, 150. 

Di-o-cresolisatin, diacyl derivatives of 
(HorrMann, La RocueE & Co.), i, 66. 

Dicyanodiamide, effect of, on plants 
(ALLISON, SKINNER, and REID), i, 
1030. 

Dicyanoimide, and its salts (BuRDICK), 
i, 1048, 

Didehydrobromochelidonine, and _ its 
salts (GADAMER and WINTERFELD), 
i, 285. 

Didehydrochelidonine, and its salts 
(GADAMER and WINTERFELD), i, 
285. 

Di-8-3:4- -dimethoxyphenylethyl ketone, 
and its oxime (NomuURA and Horta), 
i, 1156. 
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2:6-Di-»-dimethylaminobenzylidene- 
cyclohexanone, and its perchlorates 
(PFEIFFER), i, 411. 

meth- 
iodides (CALLSEN), i, 1389 

Di-p-dimethylaminostyryl ketone, salts 
of (PFEIFFER), i, 411. 

additive compound of, with resorcinol 
(PFEIFFER, GOEBEL, and ANGERN), 
i, 262. 

2:6-Di-2’ :4’-dimethylbenzylceyclohexan- 
one (GARLAND and ReEip), i, 1281. 

2:6-Di-2’:4’-dimethylbenzylidenecyclo- 
hexanone (GARLAND and Rep), i, 
1280. 

s-Di(diphenyl) disulphide, diamino-, 
acetyl derivative (NaAIk and PATEL), 
i, 121. 

a8-Didiphenylacetylmethylhydrazide 
(VAN ALPHEN), i, 82 

a8-Didiphenylacetylphenylhydrazide 
(VAN ALPHEN), 1, 82. 

Di-(8-diphenylethyl)amine, and its de- 
rivatives (RUPE and GISIGER), i, 
1095. 

/-Di-diphenylethylethylene oxide (Mc- 
KENZIE and KoGEr), i, 26. 

1-Di- diphenylmethylethylene oxide (Mc- 
KENZIE and RoGeER), i, 26. 

Di- -diisopropylidenegalactosylamine, and 
its derivatives (FREUDENBERG and 
Doser), i, 366. 

Dielectric constants, determination of 

(HELLMANN and ZAagn), ii, 1117. 
of good conductors (FURTH), ii, 631. 
of electrolytes (WALDEN, ULicH, and 

WERNER), ii, 512, 773; (Uxicu), 

ii, 964. 
of liquids (GrirzMAcHER; SAYCE 

and Briscoe), ii, 263; (BELL and 

Poynton), ii, 477; (Harris), ii, 

631. 
of organic liquids (GnrEeNACHER; 

FRANCKE), il, 741+; (LANGE), ii, 

840. 
of aqueous solutions, etfect of temper- 

ature on (KocKEL), ii, 932. 

Diet, balance of carbohydrates and 
‘mineral saltsin (RANDOIN, ALQUIER, 
ASSELIN, and CHARLEs), i, 1002. 

importance of iron in (HART, STEEN- 

BOCK, ELVEHJEM, and WADDELL), 

i, 1352. 
rich in vitamins, effect of ions on 

growth on (TsUKAMOTO), i, 210. 
required for reproduction (SURE), i, 

212, 752, 
of cows, protein content of (PERKINS 

and Monroe), i, 1354. 
of parents, influence of, on young 

(KORENCHEVSKI and CarR), i, 210, 

463. 
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Diet, relation between loss of fur and, 
in rats (HARTWELL), i, 464. 
synthetic, preparation of (HARTWELL), 
i, 1514. 
2:9-Diethoxyacridine (FARBWERKE 
vorM. MEISTER, Lucius, & Briin- 
ING), i, 429. 
2:3-Diethoxybenzaldehyde, nitration of 
(RUBENSTEIN), i, 1428. 
and their 
derivatives (BRAND and KREy), i, 904. 
Di-8-ethoxyethyl ether (CrETCHER and 
PITTENGER), i, 228. 
Di-m-and-p-ethoxymethylbenzylamines, 
and their salts aud derivatives (v. 
BRAUN and i, 1405. 
and their salts and nitroso-derivatives 
(v. BRAUN and REIcn), i, 1405. 
AB-Diethoxypropionic acid, ethyl] ester 
(INGOLD), i, 779. 
Di-o-y-ethoxypropylbenzylamine (Vv. 
BRAUN and KAISER), i, 1414. 
d-Diethoxysuccinic acid, dissociation 
constant of (FAIRWEATHER), i, 631. 
Diethyl ether. See Ethyl ether. 
sodium phosphite (NyL&N), i, 1135. 
selenides, B8’-dibromo- and ££’-di- 
chloro-, and their halides (BELL 
and Gipson), i, 1126. 
disulphide, compounds of gold chloride 
with (RAy), ii, 184. 
BB’-dihydroxy-, dibenzoate (FromM 
and JORG), i, 352, 
2:5-Diethylacetophenoneoxime (v. 
Auwers, LECHNER, and BUNDEs- 
MANN), i, 266. 
BB-Diethylacrylic acid. See 8-Ethyl- 
Ae-pentenoic acid. 

Diethylamine, condensation of phenyl- 
thiocarbamide with (Hunrer), i, 
805. 

m-nitrobenzenesulphonamide (MAnr- 
VEL, KINGSBURY, and SMITH), i, 
244, 
Diethylaminoacetic acid, phenylethyl 
ester (WEIL), i, 157. 
9-Diethylaminoanthrone, 1:5-dichloro- 
(BARNETT, Cook, and MATTHEWs), 
i, 1399. 
-Diethylamino-y-diethylnonan-7-one, 
and its derivatives (BLAISE and Mon- 
TAGNE), i, 633. 
2:2’-Diethylamino-5:5’-dimethyldi- 
phenyl] disulphide, 2:2’-diacety] deriv- 
ative (CLARK), i, 841. 
2:2’-Diethylaminodiphenyl disulphide, 
2:2’-diacetyl derivative (CLARK), i, 
841. 
3-8-Diethylaminoethoxy-4-diallyl-5- 
yrazolone (FARBENFABRIKEN VORM. 
. BAYER & Co.), i, 801. 
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Diethylaminoethoxyethyl alcohol, and 
its derivatives (FARBENFABRIKEN 
vorm. F, BAYER & Co.), i, 374. 

dimethyl]-5-pyrazolone (FARBEN- 
FABRIKEN VORM. F, Bayer & Co.), 
i, 301. 

Diethylaminoethylcarbamic acid, esters 
of, and their hydrochlorides (Harr- 
MANN and KAGi), i, 1046. 

Diethylaminoethyliminodicarboxylic 
acid, phenylethyl ester (HAkrMANN 
and i, 1046. 

N-Diethylaminoethyl-linoleamide (So- 
CIETY OF CHEMICAL INDUSTRY IN 
BASLE), i, 1183. 

9-Diethylamino-6-hydroxy-5-keto-7:12- 
naphthaphenthiazine (HELLER), i, 
315. 


a-Diethylaminomethyl-a-allylaceto- 
acetic acid, ethyl ester (SociETY oF 
CuEMICAL INDUSTEY IN BASLE), i, 
1249, 
a-Diethylaminomethyl-a-ethylaceto- 
acetic acid, ethyl ester (SocIETY OF 
CHEMICAL INDUSTRY IN BasLB), i, 
1249. 
5-Diethylaminophenyl hydrogen thio- 
sulphate, 2-amino-, and its derivatives 
(HELLER), i, 314. 
Diethylaniline, vapour pressure of (NEL- 
soN and WALEs), ii, 494. 
Diethylaniline, di-8-hydroxy-, salts of 
(GABEL), i, 536. 
Diethylanthraquinone 
REIp), i, 1289. 
Diethylbarbituric acid, choline ard 
methylamine salts (HorrMaNN, La 
RocHE & Co.), i, 300. 
BB-Diethylbutan-a-ol, y-amino-, and its 
hydrochloride and benzoyl derivative 
(BILLoN), i, 120. 
s-Diethylearbamide, 88-dichloro- (MEL- 
DRUM and ALIMCHANDAN]), i, 1273. 
Diethyldihydroresorcinol. See 3:5- 
Diketo-1:1-diethylcyclohexane. 
Diethylenediamineplatinous iodide, de- 
composition of, by acids (SCHLEICHER 
and ScuMITz), ii, 704. 
aa’-Diethylglutaric acid, dianilide and 
di-p-toluidide of (v. AUWERs), i, 892. 


(QUAYLE and 


AB-Diethylglutarylfluorescein (Dutt 
and THoRPE), i, 141. 
88-Diethylglutarylrhodamine (Durr 


and THORPE), i, 142. 

Diethylketen peroxide (STAUDINGER, 
DycKERHOFF, KLEVER, and Rv- 
ZICKA), i, 933. 

Diethyloxonium perbromide 
MANN and FALKE), i, 351. 

vy-Diethylpentane (Morcan, CARTER, 
and Duck), i, 877. 


(KEHR- 
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6:6-Diethylphenoxarsonium iodide 
(AFSCHLIMANN), i, 706 
2:6-Diethylpyridine, and its salts 


(BLAISE and MonraGne), i, 836. 
aa-Diethylsuccinic acid (Durr and 
THORPE), i, 142. 
as-Diethylsuccinylfluorescein (Dutt and 
THORPE), i, 141. 
as-Diethylsuccinylrhodamine (Durr and 
THORPE), i, 142. 
Diethyldithiocarbamic acid, salts of 
(Wuitsy and Maruzson), i, 644. 
s-Diethylthiocarbamide, 88-dichloro-, 
and B£8-trichloro-a-hydroxy- (MEL- 
DRUM and ALIMCHANDANI), i, 1273. 
Diethylthiocarbamylmalic acids (HoLM- 
BERG), i, 1239. 
3:7-Diethylxanthine, and  8-chloro- 
(BiLtz and PEUKERT), i, 1463. 
4:6-Diethyl-m-xylene, 2-mono- and 2:5- 


di-bromo- (PHILIPPI, SEKA, and 
BAUER), i, 555. 
Diisoeugenol, constitution of, and 


tetrachloro-, diethyl ether, and hexa- 
chloro- (PUXEDDU), i, 1266, 

Diffusion, Stokes—Einstein law for (MIL- 

LER), ii, 28. 

of coloured substances (AUERBACH), 
ii, 28, 

in mixed crystals (BRAUNE and HELL- 
WEG), ii, 103. 

of gases by the interferometer (BARUS), 
ii, 25. 

of mixed gases (LORENZ and MAGNUS), 
ii, 501 

of ions (MesTrezAT and GARREAU), 
ii, 543. 

in metals (HEVEsy and OBRUTSHEVA), 
ii, 500. 

of solids (THompson and DEARDEN), 
li, 29. 

thermal, measurement of (Isns), ii, 
376. 

Diffusion coefficients 

BrvIns), ii, 28. 

determination of (Mack), ii, 1124. 

Digalactosylamine and its bisphenyl- 
hydrazone (FREUDENBERG and DosER), 
i, 367. 

aa’-Digalactosylsulphone, and its octa- 
acetyl derivative (WREDE and ZIMMER- 
MANN), i, 1384. 

p-Digallic acid (NIERENSTEIN, SPIERS, 
and HarcHeEr), i, 693. 

Digestion, gastric, effect of avitaminosis 
on (GROEBBELS and SPERFELD), i, 
1514, 

peptic, influence of ions on (RoNA 
and KLEINMANN), i, 103. 

salivary, effect of halides and other 
substances on (CLIFFORD; WAL- 
KER), i, 738. 


(CoHEN and 
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Digestion, tryptic (EHRENBERG), i, 
202; (HunTER and SMITH; STAN- 
DENATH), i, 473. 

Digitalis, gitogenin in leaves of (WIN- 
DAUS and BRUNKEN), i, 873. 

gitoxin from leaves of (WINDAUS and 
ScHWARTE), i, 1295. 

Digitonin, and its degradation products 
(WINDAUSs and WILLERDING), i, 1082. 

ao’-Diglucosylsulphone, and its octa- 
acetyl derivative (WREDE and ZIM- 
MERMANN), i, 1384. 

¢-Diglucosylsulphone 
methylglucoside (WREDE and 
MERMANN), i, 1384. 

Diguaiacolisatin, diacyl derivatives of 
(HoFFMANN, LA RocuE & Co.), i, 66. 

Diheptacyclene disulphide, ms-dibromo- 
(CookE, HEILBRON, and WALKER), i, 
1411. 

s-Dihexoylhydrazine (NAIxk and PATEL), 
i, 121. 

Dicyclohexyl ether, dichloro- (GoLp- 
SCHMIDT and ScuUssLER), i, 498. 

Dihydrazines (v. BraAuN and Bayer), 
i, 1382. 

9:10-Dihydroanthracene, bromo- and 
chloro-dinitro derivatives (BARNETT), 
i, 1259. 

Dihydroanthranol, 1:8-dichloro-9(or 10)- 
nitro- (BARNETT and MATTHEWs), i, 
18, 

cis- and  trans-9:10-Dihydroanthra- 
quinols, 1:5-dichloro-, and their deriv- 
atives (BARNETT, Cook, and Mar- 
THEws), i, 901. 

cis-9:10-Dihydroanthraquinyl diacetate, 
1:5-dichloro- (BARNETT, CooK, and 
MATTHEWS), i, 818. 

9:10-Dihydroanthraquiny1-9:10-di- 
pyridinium dibromides, 1- and 2- 
chloro- (BARNETT and MATTHEWS), 


hexa-acetyldi- 
IM- 


dichloride, 1:5-dichloro- (BARNETT, 
Cook, and MaTrHeEws), i, 1140. 
1Dihydrobenzenes, structure of (LEIyY), 
i, 1396. 
2:3-Dihydrobenzquinazolone-4, and its 
salts and derivatives (SEIDE), i, 159. 
Dihydrobromo-y-chelerythrine. See 
Anhydrodidehydrobromochelidonine. 
Dihydrochaulmoogric acid, and its ethyl 
ester (DEAN, WRENSHALL, and 
MOTO), i, 1414. 
Dihydro-y-chelerythrine. See Anhydro- 
didehydrochelidonine. 
Dihydrocitronelly] bromide (BECHERER), 
i, 664 
Dihydrocodeine, bromo- and _ chloro- 
(SPEYER and RosENFELD), i, 961. 
$:5-Dihydrocoumarin, 5- and 7-hydroxy- 
(CHAPMAN and STEPHEN), i, 669. 
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1:2-Dihydrocoumarone, 3:5-dihydroxy-, 
and its diacetyl derivative (DEAN and 
NIERENSTEIN), i, 281. 
Dihydrocupreine-5-azobenzene-p-arsinic 
acid, and its sodium salt and hydro- 
chloride (ERBEN and ScHNIDER- 
SCHITSCH), i, 707. 
and §-Dihydrocuskhygrines, and 
their derivatives (Hrss and BAPPERT), 
i, 425. 
Dihydrode-N-methyldihydrocodeine, 
and its salts (WIELAND and Korakk), 
i, 1093. 
Dihydrode-N-methyldihydrocodeinone, 
and its derivatives (WIELAND and 
KoraKE), i, 1092. 
Dihydrode-NV-methyldihydrothebaine, 
and its derivatives (WIELAND and 
Kotak), i, 1992, 1448. 
Dihydrode-V-methyldihydrothebainone, 
and its derivatives (WIELAND and 
KoTAKE), i, 10938. 
inium salts (HAWORTH and PERKIN), 
i, 971. 
Dihydrodeoxytetrahydro-a-methyl- 
morphimethine, and its derivatives 
(SPEYER and KovuLEn), i, 59. 
Dihydro-4:4’-dipyridyl (EMMERT, 
Junecck, and HAFFNER), i, 73. 
Dihydrohydnocarpic acid (Dran, WREN- 
SHALL, and Fusimoro), i, 1415. 
Dihydro-6-methylcoumarin (THOMPSON 
and i, 1442. 
1:2-Dihydro-2-methylquinoline, 
synthesis of (MAson), i, 834. 
aud its deriv- 
atives, and 2-nitro- (Straus and 
EKHARD), i, 1138. 
3:4-Dihydronaphthalene-1:2-dicarb- 
oxylic acid, and its silver salt, esters, 
and anhydride (v. AUwrErs and 
MOLLER), i, 403. 
2:3-Dihydronaphthen, and its deriv- 
atives (FRICKE and SPILKER), i, 1311. 
Dihydronaphthoic acids, ethyl esters 
(v. AUWERS and MG6LLER), i, 404. 
3:4-Dihydronaphthyl-l-acetic acid, and 
its ethyl ester (ScHROETER, ZADEK, 
and HOFFMANN), i, 677. 


1:2-Dihydronaphthyridine, and _ its 
hydrochloride RAr#H), i, 487. 
Dihydro-oxeserolene (PoLONOvskKI and 
PoLonovsk!), i, 696. 
Dihydroisopelletierines (Hess and 
GRAv), i, 427. 
Dihydrophenanthrene, structure and 


spectrochemistry of (v. AUWERS and 
KRAUL), i, 900. 

Dihydrophenazine, 3-nitro-7- and -8- 
hydroxy-, and their derivatives (KEHR- 
MANN and HAENN?), i, 1330. 
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Dihydroquinoxaline, hydroxy- (HELLER, 
BuCHWALDT, Fucus, KLEINICKE, and 
Kuss), i, 1324. 

Dihydrosafroeugenol. See 4-Ethoxy- 
propylbenzene, 3-hydroxy-. 

Dihydrothebenine, and its derivatives 
(SPEYER and ROSENFELD), i, 961. 

2:3-Dihydrothionaphthen, its sulphone 
(v. Bayer, and KAIsER), i, 
1446. 

Dihydrothio-2-perimidone (AKTIEN- 
GESELLSCHAFT FUR ANILIN-FABRIKA- 
TION), i, 133. 

Dihydrotrianhydrostrophanthidin 
(JAcoBs and CoLLINs), i, 566. 

aa-Di-indandionylethane, and its tetra- 
oxime (RADULESCU and GEORGESCU), 
i, 1286. 

Di-indandionylmethane, and its salts 
and derivatives (RADULESCU and 
GEORGESCU), i, 1286, 1287. 

88-Di-indandionylpropane (RADULESCU 
and GEORGESCU), i, 1286. 

Di-indazole, di-3-hydroxy-, and its 
l-acety! derivative (HaNrTzscxH), i, 
702. 

Di-indene, and its derivatives (SroBBE 
and FARBER), i, 19. 

Di-indolylethane, and its derivatives 
(Oppo), i, 297. 

Di-indolylmethane, and its silver de- 
rivative (Oppo), i, 296. 

Di-indone, derivatives of (RADULESCU 
and GEorRGESCU), i, 1285, 1286. 

8:5-Di-indylisooxazole (Oppo), i, 297. 

3:5-Di-indylpyrazote (Oppo), i, 297. 

Diketoadipic acid, formation of citric 
acid from (FRANZEN and ScHMITT), 
i, 231. 

Diketocyc/obutane, absorption spectra of 
derivatives of (LARpy), ii, 88. 

Diketobutyric acid phenylosazone 
(GOEBEL), i, 1038. 

Diketocineole, reduction of (CUsMANO 
and Massa), i, 686. 

3:3’-Diketodibenz-A?*’-dicoumarans (di- 
benzoxindigo) (FRIEs and Puscu), i, 
569. 

3:3’-Diketo-A*’-dicoumaran 
i, 567. 

3:5-Diketo-1:1-diethylcyclohexane (Kon 
and LINSTEAD), i, 633. 
a5-Diketo-a5-di-2-hydroxy-4:6-di- 
methylphenylbutane 
BARTENS), 1, 569. 
butane, and &y-dibromo-, and their 
derivatives (FRIES and BarrTEns), 
i, 568. 
2:2’-Diketo-3:3’-diphenyl-3:3’-dicoumar- 
(LOWENBEIN, SIMONIS, LANG, 
and JacosBus), i, 148. 


(FRIEs), 


and 
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anyls, radical dissociation of (LOWEN- 
BRIN and Fo.BertH), i, 552. 
dicoumaranyl (LOWENBEIN and FoL- 
BERTH), i, 552. 
Diketohydrindene, derivatives of (RADU- 
LEsScu and GEORGESCU), i, 1285, 1286. 
2:5-Diketo-6-methyl-3-methylenepiper- 
azine, diacetates and tetrapeptide de- 
rivatives- of (BERGMANN, MIEKELEY, 
and KANN), i, 1474. 
Diketonates of metalloids (DILTHEY), 
i, 1473. 
1:4-Diketones, unsaturated (CoNANT and 
Lutz), i, 681. 
a- and B-Diketones, absorption spectra 
of (LARDY), ii, 88. 
8-Diketones, structure of enolic forms of 
(StIpGWICk), i, 630. 
5-Diketones, preparation of (I}LAISE and 
MONTAGNE), i, 633. 
acyclic, pyridine derivatives from 
(BLAISE and MonTAGNE), i, 835. 
4:7-Diketo-1-pheny]-5-methylbenztri- 
azole (CHATTAWAY and PARKEs), i, 
985. 
2:5-Diketopiperazines, 
(LUprKeE), i, 450. 
oxidation of (ABDERHALDEN and 
Komm), i, 848. 
Diketotetramethyldicoumarans 
and BarrtENs), i, 568. 
3:5-Diketo-4:4:6:6-tetraphenylhexa- 
hydropyridazine-1:2-dicarboxylic 
acid, ethyl ester (INGoLD and WEAV- 
ER), i, 580. 
4:7-Diketo-1-0-tolyl-5-methylbenztri- 
(CHATTAWAY and PARKEs), i, 
85. 
Dilactyl-lactic acid (Dirrze. and 
Krue), i, 1036. 
1:4-Dileucylpiperazine, and its deriv- 
(ABDERHALDEN and RossNeER), 
i, 975. 
Dimercuribis-o-chloroanilines (VECCHI- 
OTTI and MiIcHEtTT!), i, 1058. 
2:5-Dimethoxyacetanilide, 4-bromo-,and 
4-nitro- (RUBENSTEIN), i, 1279. 
ay-Dimethoxyacetoacetic acid, ethy] and 
methyl esters (PRATT and RoBINson), 
i, 422, 
Dimethoxyacetophenones, and _ their 
semicarbazones(PRATTand ROBINSON), 
i, 826. 
2:5-Dimethoxyaniline, 4-bromo-, and 
4-nitro-, and their salts (RUBENSTEIN), 
i, 1279. 
8-Dimethoxyanilinopropenyl 


hydrolysis of 


(FRIES 


methyl 


ketones, and the 6-bromo-derivative 
of the 3:4-compound (Lions, PERKIN, 
and Rogrnsoyn), i, 831, 
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2:3-Dimethoxybenzaldehyde dimethyl- 
acetal (HAwWorTH and PERKIN), i, 
968. 

2:3-Dimethoxybenzaldehyde, 5- and 
6-nitro-, and their derivatives (PERKIN, 
Rosinson, and SToYLe), i, 39. 

2:4-Dimethoxybenzaldehyde, 5-nitro-, 
and its derivatives (RAO, SRIKANTIA, 
and lyENGAR), i, 676. 

2:5-Dimethoxy benzaldehyde, bromo- and 
nitro-, and their p-nitrophenylhydr- 
azones (RUBENSTEIN), i, 1279. 

Di-o-methoxy benzimide (AnscutTz, 
RIEPENKROGER, and KucKERT2), i, 
667. 

2:5-Dimethoxybenzoic acid, 3-amino-, 
and its hydrochloride, 3- and 6-bromo-, 
and 3- and 6-nitro- (RUBENSTEIN), 
i, 1279. 

7:8-Dimethoxybenzopyrone, 3-hydroxy- 


(PFEIFFER, and KONER- 
MANN), i, 1304. 
2:3-Dimethoxybenzoyl chloride (Ha- 


WORTH and PERKIN), i, 968. 
6:7-Dimethoxy-2-benzoy]-1:2-dihydro- 
isoquinoline, 1-cyano- (HaAWwoRTH and 
PERKIN), i, 968. 
3:9-Di-y-methoxybenzoylperylene 
(ZINKE, FUNKE, MAtTSCHER, WOLF- 
BAUER, and LoRBER), i, 1436. 
s-Di-p-methoxybenzpinacone (TIF- 
FENEAU and OREKHOV), i, 680. 
2:3-Dimethoxybenzyl bromide, and its 
derivatives (HAWORTH and PERKIN), 
i, 968. 
8:4-Dimethoxybenzyl bromide (Ha- 
WORTH, PERKIN, and RANKIN), i, 
969. 
Dimethoxybenzylcoumarone 
hydrazone (FREUDENBERG, 
SCHEk, and HARDER), i, 420. 
2:3-Dimethoxybenzylideneaniline, 5- 
and 6-nitro-, and their hydrochlorides 
(Perkin; Rosinson and STOYLE), 
i, 39. 
3’:4'-Dimethoxy-2’-benzylidene-1- 
hydrindone, 2’- and 6’-nitro- (Lions, 
PERKIN, and Rosinson), i, 832. 
2:3-Dimethoxy benzylidene-p-toluidine, 
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6:6’-Dimethoxy-2:2’-bisoxythio- 
naphthen, 5:5’-dibromo- (GRIFFITH 
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benzoyi)coumarone (FREUDENBERG, 
FIKENTSCHER, and WENNER), i, 
692. 
5:6-Dimethoxy-2-(3’:4’-dimethoxybenz- 
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oxybenzyl)benzoic acid (JACOBSON 
and ApAms), i, 1077. 
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5:6-Dimethoxy-2-(2’-hydroxy-5’-nitro- 
phenyl)phthalide (JAconson and 
ADAMS), i, 1077. 
5:6-Dimethoxy-2/6’-hydroxy-m-tolyl)- 
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6:6’- Dimethoxy-3-keto-A2:3’-dicoumaran, 
5:5’-dibromo-, and its derivatives 
(Frigs and SAFTIEN), i, 571. 
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3:7-Dimethoxy-4-p-methoxyphenyl- 
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8-3:4-Dimethoxyphenylethyl ethyl 
ketone, and its derivatives (NOMURA 
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(CoGHILL and Jonson), i, 582. 
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3:4-Dimethoxyphenyl o0-tolyl ketone 
(De DigsBacH and STREBEL), i, 1435. 

3:4-Dimethoxyphenyl §-2:4:6-trimeth- 
oxyphenylethyl ketone, and its oxime 
(FREUDENBERG, FIKENTSCHER, and 
HARpDER), i, 421. 
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and GEoRGEscv), i, 1185. 
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RosINson), i, 1153. 
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and its derivatives (THoMs and Kemp), 
i, 789. 
3:5-Dimethoxy-7-propylbenzene 
(MAUTHNER), i, 25. 
4:6-Dimethoxypyridine-2-carboxylic 
acid, 5-cyano- (SPATH and KOLLER), 
i, 1446. 

6:7-Dimethoxyisoquinoline methiodide 
(ForsytH, and PyMan),i,1167. 
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amide (HAWworTH and PERKIN), i, 969. 

3:4-Dimethoxystilbene (Dry and Row), 
i, 954, 

2’:4’-Dimethoxystilbene, 2:4-dinitro- 
(PFEIFFER, KALCKBRENNER, and 
BeuR), i, 548. 

Dimethoxystilbenes, dinitro-, ¢rinitro-, 
and nitroamino- (GULLAND and Ros- 
INSON), i, 1188. 

Dimethoxystilbenecarboxylic acids, 
nitro-, and their salts and derivatives 
(PFEIFFER, KALCKBRENNER, and 
Breur), i, 548. 
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5:7-dihydroxy- (RoBinNson and 
NODA), i, 1302. 
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with (PFEIFFER, GOEBEL, and AN- 
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its salts (TROGER and DuNKER), i, 434. 
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TERSON and BUCHANAN), i, 115. 
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6:7-Dimethoxy-1:2:3:4-tetrahydrozso- 


quinoline, and its hydrochloride 
(ForsyTH, and PyMay), 
i, 1167. 


Dimethoxytetraphenylmethanes (Gom- 
BERG and ForRESTER), i, 1267. 

6:6’-Dimethoxy-3:3’-dithiochromanol 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOMMERMEYER), i, 1306. 

2:5-Dimethoxytoluene, 3-bromo-4:6-di- 


nitro- (KoHN and MARBERGER), 
i, 1265. 
3:5-Dimethoxy-p-toluic acid, 2:6-di- 


bromo-, methyl ester (WAGENHOFER), 
i, 550. 

Dimethoxytriphenylcarbinols, deriv- 
atives of (GoMBERG and FoRRESTER), 
i, 1267. 

Dimethoxytriphenylmethyls, and their 
peroxides (GOMBERG and ForRFsTER), 
i, 1267. 
:5-Dimethoxytriphenyl-a-naphthyl 
methane (GOMBERG and FoRRESTER), 
i, 1267. 
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(ZINKE, FUNKE, MatscHErR, WoLr- 
BAUER, and LoRBER), i, 1436. 

Dimethyl ether. See Methy] ether. 
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LECHNER, and BUNDESMANN), i, 266. 
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oxylic acid, and its derivatives 
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aa-Dimethylallyl alcohol. See y-Methyl- 
Az-buten-y-ol. 

ay-Dimethylallyl alcohol. See Af-Pen- 
ten-5-ol. 

2:3-Dimethyl-l-allylpyrazolium iodide 
(v. AUWERS and DANIEL), i, 1180. 
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(BARNETT, CooK, and MATTHEWs), 
i, 819. 
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cyanide (CUMMING), i, 122. 
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phenyl, ard its hydrochloride (Vor- 
LANDER), i, 1258. 

p-Dimethylaminobenzoic acid, phenyl 
ester (RIVIER and RicHarp), i, 1416. 

p- Dimethylaminobenzophenone per- 
chlorate (PFEIFFER). i, 410. 

5-Dimethylaminobenzthiazole(HELLER), 
i, 314 
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p-Dimethylaminobenzylidene-p-amino- 
benzoic acid (WAYNE and CoHEn), 
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2-p-Dimethylaminobenzylidene 6- 
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perchlorates (PFEIFFER), i, 411. 
2-p-Dimethylaminobenzylidenecyc/o- 
hexanone (PFEIFFER), i, 411. 
p-Dimethylaminobenzylidenemalonic 
acid, ethyl ester (WAYNE and COHEN), 
i, 551 
Dimethylamino-o-bromo-p-amino- 
benzoylethanol (Freska and VirHa), 
i, 1416. 
a-Dimethylaminobutan-y-one (MAn- 
NICH), i, 375. 
4-Dimethylamino-2’-chloroindophenyl 
thinsulphates (HELLER), i, 314. 
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hydroxyphenylpropane-aa’-dicarb- 
oxylic acid (HEILBRON, ForsTER, and 
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(WALKER and i, 694. 
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methylbutan-y-one, and its picrate 
(MANNICcH), i, 375. 
2:2’-Dimethylaminodipheny] disulphide, 
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atives of (CLARK), i, 841. 
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i, 1258. 
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(BATTEGAY and i, 1467. 
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Dimethylaminocyc/ohexanols, and their 
derivatives( HEcKELand ADAMs),i,909. 

4’-Dimethylamino-3-hydroxyindo- 
naphthyl-7-sulphonic acid hydrogen 
2’-thiosulphate, and its potassium 
salt (HELLER), i, 314. 

9-Dimethylamino- 6-hydroxy-5- keto- 
7:12-naphthaphenthiazine, and 
hydrochloride (HELLER), i, 314. 
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i, 314. 
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and its derivatives (HELLER), i, 314. 
4-Dimethylaminoindophenyl sodium 
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4’-Dimethylamino-4’-methoxy-2:4-di- 
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oxy- (HEILBRON, WALKER, and Buck), 
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-Dimethylaminomethylphenylarsinic 
acid (LES ETABLISSEMENTS POULENC 
Frkres, FourNEAU, and MADINA- 
VEITIA), i, 990. 
Dimethylaminomethyl-y-valero- 
lactone, and 6-bromo-, derivatives 
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sulphate, 2-amino- (HELLER), i, 313. 
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PFEIFFER, SCHULTZE, SCHLUMBOHM, 
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(BARNETT, Cook, and MATTHEWs), 
i, 648. 
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cyclohexen-1l-one-2-carboxylic acid, 
ethyl ester (HEILBRON, ForsTER, and 
WHITWorrtxs), i, 1284. 
4’-Dimethylaminostilbene-4-carboxylic 
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(HEILBRON, WALKER, and Buvck), 
i, 694. 
4’-Dimethylamino-2-styryl-1-methyl- 
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9:10-Di(methylanilino) -9:10-dihydro- 
anthracene, 1:5-dichloro- (BARNETT, 
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bromo-, and iodo- (v. AUWERS and 
Lonr), i, 74. 
Dimethylbilirubin (KUstrr, Haas, and 
MAvREB), i, 307. 
i, 278. 
(CLAISEN, KREMERS, Roru, 
TIETZE), i, 656. 
2:6-Dimethyl-4-isobutyl-2:3-dihydro- 
pyridine-3:5-dicarboxylic acid, ethyl 
ester, y-cyanide (Mumm), i, 965. 
By-Dimethyl-A4-butylene, dinitrate of 
(HarnEs and ADAms), i, 801. 
1:6-Dimethy]-4-isobutylmethylenedi- 
hydropyridine, and its salts and de- 
rivatives (Mumm), i, 965, 967. 
2:4-Dimethyl-5-carbethoxypyrrole-3- 
propionic acid (Fiscuer and 


(CLAISEN), 


and 


(NENITZESCU), i, 835. 
2:4-Dimethyl-5-carbethoxypyrry]- 
3-8-methylmalonic acid,and its diethy] 
ester (FiscHzRand NENITZESCU),i,835. 
as-Dimethylearboxysuccinic acid, and 
its ethyl ester (INGOLD), i, 357. 
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Dimethylchloroacetamidomethylpyrrole- 
8-carboxylic acids, ethyl esters 
(FiscHER and NENIrTzEscU), i, 835. 

1:4-Dimethy]-5-chloromethyluracil 
(ScHMEDEs), i, 435. 

2:8-Dimethylchromanone, 
3-amino- (WI?TIG), i, 279. 

2:6-Dimethylchromone (HALL), i, 23, 

4:6-Dimethylcoumaranoneanils (Firs 
and BarTEns), i, 567, 568. 

4:6-Dimethylcoumaran-3-one-2-p-di- 
methylaminoanil (Fries and Bar- 
TENS), i, 567. 

4:7-Dimethyleoumarin, preparation of 
(MULLER), i, 1442. 

4:6-Dimethylcoumarophenazine (FRIEs 
and BARTENS), i, 568. 


2- and 


Dimethylcreatinine picrate (GREEN- 
WALD), i, 839. 
3:5-Dimethyl-p-cresol, 2:6-dibromo- 


3:5-dihydroxy- (KoHN and WEIss- 
BERG), i, 655. 
Be-Dimethyl-A¢-decen-e-ol 
and DuBIEn), i, 111. 
9:10-Dimethyldianilinoanthracene, 
1:5-dichloro- (BARNETT, Cook, and 
i, 1399. 
1:8-Dimethyldibenzocopyrine, 10:15-di- 
amino-, and its hydrochloride (GuL- 
LAND and Rosrnson), i, 1187. 
2:5-Dimethyl-4-diethylaminomethyl- 
pyrrole-3-carboxylic acid, ethy] ester, 
and its perchlorate (FIscHER and 
NENITZESCU), i, 835. 
s-Dimethyldiethylsuccinic acid, and its 
derivatives (Dox), i, 797. 
aa’-Dimethyl-88’-diethylthiocarbamide 
(LEcHER), i, 1391. 
carbamide (LECHER, GRAF, 
GNADINGER), i, 1393. 
2:6-Dimethy]-2:3-dihydropyridine- 
3:5-dicarboxylic acid, ethyl ester, 
w-cyanide (Mumm), i, 965. 
Dimethyl diketone (diacety/), decom- 
position of (HurD and TaLuyn), i, 
885. 
1:4-Dimethy1-2:5-diketopiperazine, 
1:4-dihydroxy-, diacetate ( BERGMANN, 
MIEKELEY, and Kany), i, 1134. 
2:2’-Dimethyldiphenyl (ditolyl), 5:5’-di- 
amino-, and 5:5’-dihydroxy- (Pum- 
MERER, PUTTFARCKEN, and ScHor- 
FLOCHER), i, 1262. 
3:5:3':5’-tetraamino- and -tetranitro- 
4:4’-dihydroxy-, and their deriv- 
atives (STEINKOPF, ZEMISCH, 
WINKLER, and Pout), i, 1418. 
3:3’-Dimethyldiphenyl, 5:5’-diamino- 
4:4’-dihydroxy.-, dihydrochloride 
(STEINKOPF, ZEMISCH, WINKLER, 
and Pout), i, 1414. 
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3:3’-Dimethyldiphenyl, 6:6’-dihydroxy-, 
and its derivatives (PUMMERER, 
PUTTFARCKEN, and ScHOPFLOCHER), 
i, 1263. 

pp’-Dimethyldipheny1-3:3’-disulphon- 
amide (HARDING), i, 670. 

2:5-Dimethyl-3-diphenylhydroxymethyl- 
pyrrole-4-carboxylic acid, ethyl ester 
(SEKA), i, 57. 

Dimethyldiprene (AscHAN and 


i, 49. 

oxylic acid, 3-hydroxy-, ethyl ester, 
derivatives of (FISCHER and HeEysg), 
i, 78. 

Dimethyl-2:2’-diquinolyls, and 
derivatives (CONOLLY), i, 1329. 

7:7’-Dimethyldisulphisatide (WAHL and 
FAIVRET), i, 588. 

Dimethyldodecahydrocarbazole, and its 
salts (v. Braun and ScHORNIG), i, 
1449, 

Dimethyldodecaoxymethylene ether 
(STAUDINGER and LUruy), i, 361. 
Dimethylene-1:3-oxaimines, synthesis 
and division of (INGOLD), i, 840. 
3:5-Dimethyl-2-ethyleoumaran  (CLAI- 
sEN, Kremers, Roru, and Tierze), 

i, 656. 

2:6-Dimethyl-4-ethyl-2:3-dihydropyrid- 
ine-3:5-dicarboxylic acid, ethy! ester, 
y-cyanide (Mumm), i, 965. 

B8-Dimethyl-a-ethylglutaric acid, de- 
rivatives of (Kon, SMITH, and 
THORPE), i, 509. 

3:5-Dimethyl-2-ethyl-7-a-methyl- 
A8-butenyleoumaran (CLAISEN, KRE- 
MERS, RotH, and TIETZzE), i, 656. 

1:6-Dimethyl-4-ethylmethylenedihydro- 
pyridine, and its perchlorate (Mumm), 
1, 965. 

3:5-Dimethyl-l-ethylpyrazole, and its 
picrate (v. AUWERS and DANIEL), i, 
1180. 

Dimethyl-1-ethylpyrazoles, chloro-, and 
their perchlorates (v. AUWERS and 
NIEMEYER), i, 1177. 

3:5-Dimethyl-1(2)-ethyl-2(1)-propyl- 
pyrazole, and its periodide(v. AUWERS 
and DANIEL), i, 1180. 

2:6-Dimethyl-3-ethylpyridine, and its 
salts (KOENIGS and HOFFMANN), i, 299. 

Dimethylethyltetrahydroindazoles, and 
their picrates (v. AUWERS, V. Sass, 
and WiITTEKINDT), i, 1183. 

1:7-Dimethyl-3-ethylurie acid, 8-thio- 
(Bittz and PEUKERT), i, 1463. 

1:7-Dimethyl-3-ethylxanthine, and its 
salts, and 8-chloro- and Prv- 
KERT), i, 1463. 

2:5-Dimethylfuran-3:4-dicarboxylamide 
(SeKa), i, 57. 
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2:5-Dimethylfuro-2:2’:5:5’-tetramethyl- 
tetrahydrofuran (SEKA), i, 57. 
2:5-Dimethylfuro-2:2’:5:5’-tetraphenyl- 
tetrahydrofuran (SEKA), i, 57. 
3:7-Dimethy]-5-furyl-5:10-dihydro- 
acridine, 2:8-diamino- (MAHOooD and 
Harris), i, 302. 
aa-Dimethylglutaric acid, dinaphthyl- 
ides and di-p-toluidide of (v. Auv- 
WERs), i, 892. 
88-Dimethylglutarylfluorescein (Dutr 
and THORPE), i, 141. 
88-Dimethylglutarylrhodamine (Du1r 
and THORPE), i, 142. 
4:5-Dimethylglyoxaline, 2-amino-, and 
its salts and derivatives (BURTLEs and 
Pyman), i, 1826. 
Dimethylglyoxalines, 4- and 5-nitro-, 
and their salts (BHAGWAT and 
PyMAn), i, 1174, 1175. 
2-thiol- (BuRTLEs, PyYMAN, 
ROYLANCE), i, 697. 
Dimethylglyoxime, preparation of 
(SEMON and DAMERELL), i, 1039. 
dimethyl ether (AvocapRo and Ta- 
VOLA), i, 1040. 
Dimethylhaemin, bromo-, bromide 
(KisTEr and HEgss), i, 993. 
A¢-Dimethylheptan-e-ol (THoms and 
KAHRE), i, 789. 
&¢-Dimethyl-Ay-hepten-e-one, and _ its 
semicarbazone (THoms and KAHRE), 
i, 789. 
1-Be-Dimethylhexan-Se-diol, ‘y-amino-, 
benzoyl derivative (KARRER, JAGGI, 
and TAKAHASHI), i, 1046. 
compound 
of boric acid and (HERMANs), i, 
500. 
cis-1:4-Dimethylcyc/ohexane-4:5-diol 
(NAMETKIN and Briusova), i, 1146. 
Dimethylcyclohexanetricarboxylic acid, 
and its trimethyl ester (Ruzicka, 
MEYER, and PFEIFFER), i, 1419. 
1-Be-Dimethylhexan-A-ol, y-amino-, benz- 
oyl derivative (KARRER, JAGGI, and 
TAKAHASHI), i, 1046. 
1:3-Dimethylcyclohexan-4-ol, and _ its 
derivatives (GopcHor and BeEpos), i, 
537. 
1:3-Dimethylcyc/ohexan-4-ones, 
their derivatives (GopcHOT 
BEpDos), i, 537. 
1:4-Dimethyl-A'-cyclchexene, derivatives 
of (NAMETKIN and Brtvsova), i, 
1146. 
y-amino-, 
benzoyl derivative (KARRER, JAGGI, 
and TAKAHASH]), i, 1046. 
Dimethylhydroxyglyoxime, metallic 
salts of (Ponzio and i, 
1041. 
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1:3-Dimethyl-4-hydroxymethylenecyclo- 
hexan-5-one, and its derivatives 
(v. AuwERs, v. Sass, and WITTE- 
KINDT), i, 1182. 

Dimethylhydroxymethylpyrrole-3-carb- 
oxylic acids, ethyl esters (FISCHER 
aud NENITZESCU), i, 834. 

2:5-Dimethylindazole, 3-bromo-, and its 
picrate (Vv. AUWERS and LonrR), i, 
75 


1:2-Dimethylindazolium bromide and 
chloride (v. AUWERS and PFUHL), 
i, 1101. 

7:7’-Dimethylindigotin, ferric chloride 
derivatives (KuNz and STUHLINGER), 
i, 1319. 

(WanL and 
FAIVRET), i, 588. 

Di(2-methylindolyl)ethane, 
dioxime (Oppo), i, 297. 

— (Oppo), i, 
297. 

3:3’-Dimethylindophenol, 6:4':6’-tri- 
hydroxy- (HENRICH and G6rz), i, 
913. 

(Oppo), 
i, 297. 

Di-2-methylindylphthalide (Oppo), i, 
588 


and its 


(Oppo), 

i, 297. 

Dimethylketen, additive and polymeris- 
ation reactions of (STAUDINGER), i, 
786. 

peroxide (STAUDINGER, DYCKERHOFF, 
and Ruzicka), i, 933. 
1:3-Dimethyl-4-methoxymethylenecyc/o- 
hexan-5-one, and its methylsemi- 
carbazone (Vv. AUWERS, v. SAss, and 
WITTEKINDT), i, 1183. 
Dimethylmethylenedihydropyridines, 
and their derivatives (Mumm), i, 965, 
967. 
1:6-Dimethylmethylenedihydropyridine- 
3:5-dicarboxylic acid, ethy! ester, and 
its derivatives (MuMM), i, 966. 
Dimethylmethylenestannane (KRAUS 
and GREER), i, 1394. 
3:3-Dimethyl-8-naphthindolenyl-2- 
formoxime, and its derivatives (PLAN- 
CHER, CoLACICCHI, and BARBIERI), 
i, 579. 
2:6-Dimethylisonicotinic acid, 3-amino-, 
and its salts (GULLAND and Rosinson), 
i, 1186. 
4:4’-Dimethyldinitroaminobenzo- 
phenone, 
1, 262. 
£5-Dimethyl-Aye-nonadiene (GRIGNARD 
and DvuBIEN), i, 112. 
(GRIGNARD 
and DvuBIEn), i, 111. 
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6:9-Dimethyl-1:2:3:4:5:6:7:8-octahydro- 
carbazole (v. Braun and Scnérnic), 
i, 1449. 
acid, and its copper salt and amide 
(ZELINSKI and RJACHINA), i, 29. 
85-Dimethylpentane-85-diol, compound 
4 . boric acid and (HERMANS), i, 
3:6-Dimethy]-2:10-phenoxazone, 7- 
hydroxy-, and its derivatives (HEN- 
RICH and G6rz), i, 913. 
Di-(8-methylphenylethyl)amines, o- and 
m-chloro-, hydrochlorides and deriv- 
atives (Vv. Braun and Retcn), i, 1407. 
7-2:4- and +-3:4-Dimethylphenylpro- 
pinenes (Bert, Dorrer, and Lamy), 
1, 1878. 
2.5-Dimethyl-1-phenylpyrrolo-2:2’:5:5’- 
(SEKA), 
i, 57. 
o:p-Dimethylphenylquinoxaline, 2:3-0- 
dihydroxy- (FRIEs and BARrTENs), i, 
568 


4:6-Dimethylphthalonic acid, and its 
dimethyl ester (PERKIN and TAPLEY), 
i, 43. 
2:5-Dimethyl-4-N-piperidinomethyl- 
pyrrole-3-carboxylic acid, ethy! ester, 
and its perchiorate (FiscnER and 
NENITZEsCU), i, 835. 
3-aa-Dimethylpropiony1-1:2:4-benzoxa- 
diazine, 7-nitro- (KHEINBOLDT and 
ScuMitz-DuMmon 7), i, 1132. 
2:4-Dimethylpropiophenone-p-nitro- 
phenylhydrazone (v. AUwERs, LEcH- 
NER, and BUNDESMANN), i, 266. 
3:5-Dimethyl-1l-propylpyrazole, and its 
picrate (v. AUWERs and DANIEL), i, 
1180. 
3:5-Dimethylpyrazole-1-carboxylic acid, 
ethyl] ester (v. AUWEks and DANIEL), 
i, 1181. 
1:5-Dimethylpyrazol-3-one picrate 
AuWERS and NIEMEYER), i, 1177. 
1:3-Dimethylpyridofluorene, and its 
hydriodide (Miius, and 
ToMKINSON), i, 69. 
1:3-Dimethylpyridofluorenone, and _ its 
4-carboxylic acid PALMER, 
and ToMKINSON), i, 69. 
1:6-Dimethyl-a-pyridone (Mumm), i, 
966. 


Dimethylpyrone, action of hydrazine on 
(KIJNER), i, 1105. 


3:4-Dimethylpyrrole, 5-chloroacety] 


derivative (KALLE & Co.), i, 297. 
Dimethylpyrroles, mono- and di-iodo-, 
and the carboxylic acids of the former 
(PrERONI and NocenTIn1), i, 1096. 
2:3-Dimethylpyrrole-5-aldehyde 
CHER and BELLER), i, 1333. 
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2:3-Dimethylpyrrole-5-carboxylic acid, 
ethyl ester (FISCHER and BELLER), i, 
1334. 

Dimethylstannane, disodium derivative 
(Kraus and GREER), i, 1394. 

Dimethylstibine, derivatives of (MorGAN 
and DAVIES), i, 1395. 


as-Dimethylsuccinylfluorescein (Durr 
and THORPE), i, 141. 
as-Dimethylsuccinylrhodamine (Dutt 


and THORPE), i, 142. 
2:6-Dimethylcyclotelluropentane-3:5- 
dione, and its dioxime (MorGAN and 
TAYLOR), i, 634. 
Dimethylterephthalonic acid, and its 
derivatives (PERKIN and TAPLEY), i, 
42. 
Dimethy]-1:2:3:4-tetrahydrocarbazoles 
(v. BRAUN and ScHOrnie), i, 1449. 
Dimethyltetrahydroindazoles, and their 
picrates (v. AUWERS, v. Sass, and 
WITTEKINDT), i, 1182. 
4:6-Dimethyltetrahydroindazole-2- 
carboxylamide (v. AUWERS, V. Sass, 
and WITTEKINDT), i, 1182. 
azole-2-carboxylic acid, esters (Vv. 
AuwERs, V. Sass, and WITTEKINDT), 
i, 1183. 
Di(7-methyl-4:5:6:7-tetrahydroind- 
azyls), and their derivatives (v. Au- 
weEks, Baur, and FREsE), i, 311, 
313. 
6:6’-Dimethyld‘thiobenzopyrone 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOMMERMEYER), i, 1307. 
Dimethylthiocarbamylmalic acids, and 
their derivatives (HOLMBERG), i, 1238. 
4:6-Dimethylthiochroman-4-0l (KROLL- 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), i, 1307. 
and 
its dibromide (KROLLPFEIFFER, 
ScHULTzZE, SCHLUMBOHM, and Som- 
MERMEYER), i, 1306. 
2:6-Dimethylthiochromanone, and its 
derivatives (KROLLPFEIFFER, SCHUL- 
TZE, SCHLUMBOHM, and SOMMER- 
MEYER), i, 1305. 
4:6-Dimethyl-A*-thiochromene (KRoLL- 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), i, 1307. 
Dimethyldithioethylene, metallic halides 
of (MorGAN, CARTER, and HARRISON), 
ii, 1042. 
4:6-Dimethylthioflavan-4-ol, and _ its 
perchlorate (ARNDT, PuscH, and 


ScHWARz), i, 1804. 
3:4-Dimethylthiophen-2:5-dicarboxylic 
acid, and its salts (SeKA), i, 1299. 
dichloro- (S0MMELET), 

1, 803. 
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85-Dimethyl-45-tridecene (THoms and 
AMBRUS), i, 790. 
guanidine (LecHER, GRAF, 
GNADINGER), i, 1393. 
1:3-Dimethyluric acid, oxidation of, in 
alkaline solution (P1AUx), i, 165. 
1:1’-Dimethyls¢reptovinylene-2:2’- 
oxacyanine, and its salts and ethyl 
ether (KONIG and MEIER), i, 705. 
1:1’-Dimethyls/reptovinylene-2:2’-thio- 
cyanine, and its salts (KONIG and 
MEIER), i, 705. 
Dimethylisoviolanthrones 
FuNKE, MATSCHER, 
and LoRBER), i, 1436. 
Dimethyl-yellow, effect of salts on the 
dissociation of (RicnTER), ii, 237. 
Dinaphthacridine-14-carboxylic acid 
(SAFTIEN), i, 1318. 

Di-a- and -8-naphthacylfumarodilact- 
ones (BocErr and RITTER), i, 256. 
Dinaphthadiphenazine (KEHRMANN and 

SCHEDLER), i, 442. 
Di-a-naphthafluorenone chloride (Macip- 
son), i, 384. 
Di-a-naphthafluorenyl chloride (Macipb- 
son), i, 385. 
Dinaphthafluorindine, and its hydro- 
chloride (KEHRMANN and SCHEDLER), 
i, 442. 
Dinaphthalylbenzidine 
i, 982 
Dinaphthanthracene series (PHILIPPI, 
SEKA, and BAvERr), i, 555; (PHILIPPI, 
SeEKA, and i, 556. 
Dinaphthanthracene-5:7:12:14-diquin- 
one-3:10-dicarboxylic acid (DE DiEs- 
BACH and STREBEL), i, 1436. 
Dinaphthanthra-5:7:12:14-diquinone, 
tetrabromo-2:9-dihydroxy- (DE D1Es- 
BACH and STREBEL), i, 1436. 
Dinaphthanthradiquinones (DE DIEs- 
BACH and STREBEL), i, 1435, 
Dinaphthanthradiquinonedisulphonic 
acid, and its salts (PHILIPPI, SEKA, 
and FunKE), i, 556. 
s-aB-Dinaphthazine (Lrv1), i, 1186. 
aa’88’-Dinaphthazine, 3:3’- and 5:5’- 
dihydroxy- (AKTIEN-GESELLSCHAFT 
FUR ANILIN-FABRIKATION), i, 305. 
acids 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), i, 305. 
Di-a-naphthenylazosulphine. See 2:5- 
Di-a-naphthyl-1:3:4-thiodiazole. 
88-Dinaphthoxanthen (SEN and SarRkK- 
Ak), i, 813. 
Dinaphthoxyethyl ethers (CRETCHER, 
Kocu, and PITrENGER), i, 628. 
aB-Di-a-naphthoylethylene (Conant and 
Lutz), i, 683. 
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3:4:3’:4’-tetrahydroxy-, 


tetramethyl! ether (SrrRaUS, BERNOUL- 
Ly, and MAUTNER), i, 1155. 


Dinaphthyis, diamino-, and di- and 
tetra-nitro- (CHUDOZILOV), i, 903. 
Di-a-naphthylarsine richloride and 


oxide (MaTsuMIyA and NAKAL), i, 
1339. 

Di-a-naphthylarsinic acid (MATSUMIYA 
and NAKAL), i, 1339. 

Di-a-naphthylmethane series, closure of 
the fluorene ring in (Macrpson), i, 
384. 

Di-a-naphthylmethylarsine(MATSUMIYA 
and NAKAL), i, 1339. 

2:5-Di-a-naphthyl-1:3:4-thiodiazole 
(IsHIKAWA), i, 1149. 

Dinorcamphocyc/ohexanedione, pro- 
perties and constitution of (WEDE- 
KIND), i, 685. 

Dyer), i, 354. 

Dioctadecylmalonic acid (ADAM and 
Dyer), i, 354. 

Diopside, crystal structure of (WycKoFF 

and MERwIN), ii, 485. 
from Saulera, crystallography. of 
(Luct4no), ii, 1037. 

Diosmetin, and its derivatives (OESTERLE 
and WANDER), i, 1439. 

Diosmin (OEsSTERLE and WANDER), i, 
1439. 

Dioximes (Ponzio), i, 139; (AvoGADRO 
and TAVOLA), i, 1040; (Ponzio and 
RvGGERI), i, 1041; (Ponzio), i, 
1075. 

Dioxindole, 5:7-diiodo- (KALB and BrEr- 
RER), i, 160. 

Dioxydihydroxydiacetoxydititanium 
(Giva and Monatu), i, 531. 

Dioxymethylene dibenzoate (STauDING- 
ER and LUTHY), i, 361. 

Dicyclopentadienes, ozonides of (STAvu- 
DINGER), i, 898. 

Dipeptides, reduction of (ABDERHALDEN 

and ScHwas), i, 991. 
isomerism of NV-carbalkoxy derivatives 
of (LEucHS and SANDER), i, 1248. 

Diphenazineoxazine, and chloro- (KEHR- 
MANN and BENER), i, 443. 

isoDiphenetidine, preparation of (WHIsT- 
on), i, 156. 

enes (BRANv and Krey), i, 904. 

9:12-Diphenetyldiphensuccindandiols 
(BRAND and KREy), i, 904. 

9:12-Diphenetyldiphensuccindanes 
(BRAND and KRrEy), i, 904. 

(BRAND and KreEy), i, 904. 

Diphenic acid, preparation of (CHARRIER 
and BERETTA), i, 34. 


acid (ADAM and 
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Diphenic acid, derivatives of, with local 
anesthetic properties (ROBERTS and 
JOHNSON), i, 816. 

Diphenolisatin, diacyl derivatives of 
(HorrMann, LA Rocue & Co.), i, 66, 

9:9-Diphenoxy-9:10-dihydroacridine 
hydrochloride (FARBWERKE VoRM. 
Meister, Lucius, & BriNINc), i, 
430. 

-dioxotetrahydro- 
tetrazdiphosphinium (AUTENRIETH 
and B61), i, 1469. 

9:9-Diphenoxy-7-ethoxy-9:10-dihydro- 
acridine hydrochloride, and 3-nitro- 
(FARBWERKE VoRM. MEIsTER, Lucivs, 
& Brunino), i, 430. 

Di-8-phenoxyethyl ether (CretTcnER, 
Kocn, and PITTENGER), i, 627. 

9:9’-Diphenoxy-10-keto-9: 10- -dihydro- 
phenanthrene (GoLpDscHMIDT, Vocr, 
and i, 1434. 

p-Diphenoxymethylbenzene (v. Braun 
and Reicu), i, 1405. 

Di-m- and -p- phenoxymethylbenzyl- 
amines (Vv. Braun and REIcH), i, 
1405. 

Diphenoxymethyltoluene (SoMMELET), 
i, 803. 

Diphenoxyphosphorylanilide 
RIETH and HEFNER), i, 1376. 

PP’-Diphenoxy-/P’- dithiotetrazdi- 
phosphinium (AUTENRIETH 
MEYER), i, 990. 

Diphensuccinda-9:12-dione, oxidation 
of (BRAND and LoERR), i, 683. 

Diphensuccinda-9:12-dione, 2:6-di- 
amino-, and its hydrochloride and 
2:6-dinitro- (BRAND and LoEHrR), 
i, 684. 

Dipheneuccindene series (BRAND and 
LoEnR), i, 683, 684. 

Diphenyl, action of benzoy] peroxide on 

(GELISSEN and HERMANS), i, 662. 
ether, cryoscopy of (DurAND and 
RovGs), ii, 759. 
o-amino-, and its benzoyl derivative 
(TURNER and SHEPPARD), i, 705. 
ethers, amino-, chloro-, chloroamino-, 
and chloronitro-, and their deriv- 
atives (Rogerrs and TuRNER), 
i, 1340. 
ethylene ether, 2:4:2°:4’-tetra-amino- 
and -nitro- (Dosros and TsaTsas), 
i, 655. 
di-2:4:6-tri- and  -2:3:4:6-tetra- 
bromo- (KoHN and Fink), i, 134. 
methylene ether (BAEKELAND and 
BENDER), i, 690. 
phosphorus nitride (RossEr), i, 600. 
disulphide, s-diamino-, isobutyry] de- 
rivative and PATEL), i, 
121. 
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Diphenyl risulphide, 4:4’-diamino-, 
and its hydrochloride (HopcGson 
and WILsoN), i, 532. 

tri- and tetra-sulphides (LEcHER and 
HOLSCHNEIDER), i, 391. 

di-p-toluenesulphonate of (GILMAN, 
BEABER, and Myers), i, 1057. 

p-tolyl thiophosphate (AUTENRIETH 
and MEYER), i, 807. 

Diphenyl, 3-amino-4-hydroxy-, and its 
derivatives, and dibromo-, and di- 
brorfionitro- (RAIFoRD and CoL- 
BERT), i, 808. 

2:6-dihydroxy-, and its derivatives 
(Kupora, Fugtmura, and AKASHI), 
i, 809. 
p-hydroxylamino-, and 
(VORLANDER), i, 1258. 
Diphenyl-4’-acenaphthylmethane (Lor- 
RIMAN), i, 673. 
Diphenyl-4’-acenaphthylmethane-2- 
carboxylic acid, and its methy] ester 
(LoRRIMAN), i, 672. 
Diphenylacetaldehyde, formation of, 
from f-amino-aa-diphenylethan-a-ol 
(THomMAS BETTZIECHE), i, 
257. 

Diphenylacetolactone, o-hydroxy-, tau- 
tomerism of (LOWENBEIN and 
FoLBERTB), i, 546. 

enolates of (LOWENBEIN, SIMONIS, 
LANG, and JAcoBus), i, 147. 
2:6-Diphenyl-4-0-acetoxyphenyi- 
pyrylium perchlorate and 
FLORET), i, 56. 
a-Diphenylacetyl-8-acetylphenylhydr- 
azide (VAN ALPHEN), i, 81. 
(VAN ALPHEN), i, 83. 
8-Diphenylacetyl-p-bromophenylhydr- 
azide (VAN ALPHEN), i, 82. 
8-Diphenylacetylnitrophenylhydrazides 
(vAN ALPHEN), i, 82. 
a-Diphenylacetylphenylhydrazide, and 
its derivatives (VAN ALPHEN), i, 
81. 
8-Diphenylacetyltolylhydrazides 
ALPHEN), i, 82. 

Diphenylamine as indicator for van- 

adium (FuRMAN), ii, 442. 
reactions of (MARQUEYROL 
i, 387. 

Diphenylamine, 2:4-diamino-, 2-benzoyl 
derivative (BATTEGAY and VEcHOT), 
i, 1467. 

2-bromo-4:6-dinitro- 
JosHI), i, 134. 

hexanitro-, compound of pyridine and 
(DEsVERGNEsS), i, 1056. 

2:4-dinitro-5-amino-, and its acetyl 
derivative (KEHRMANN and STAn- 
OYEVITCH), i, 1331. 


p-nitroso- 


(VAN 


and 


(SANE and 
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Diphenylamine, 2:6 dinitro-4-amino-, 
and its derivatives (LINDEMANN 
and WESSEL), i, 1099. 

o-nitro-p’-nitroso- (CHARRIER and 
BERETTA), i, 21. 

Diphenylamine-4-sulphonic acid, 
2-amino-4’-hydroxy-, and  2-nitro- 
4’-hydroxy- (BarreGay and VEcHoT), 
i, 1468. 

4:8-Diphenylaminoanthrarufin-o:0’-di- 
carboxylic acid, and 1:5-diamino- 
(BADDILEY, Tatum, and BrirTIsH 
DYESTUFFS CORPORATION, LrtD.), i, 
414, 

Diphenyl-y-aminobenzylamine, and its 
derivatives (DESAI), i, 387. 

stereo- 
isomeric (MorGAN and SKINNER), 
i, 1192. 

2:4-Diphenylamino-6-y-hydroxynaph- 
thyl-1:3:5-triazine oF CHEM- 
ICAL INDUSTRY IN BASLE), i, 441. 

op-Diphenylaminophenylbenztriazole, 
op-dinitro- (ELBs), i, 165. 
ine, and its derivatives (TROGER and 
THOMAS), i, 979. 
oxyphenylpyridinium chloride hydro- 
chloride (DinrHEyY and SCHAEFER), 
i, 154. 
and its salts (DitrHEY and Rap- 
MACHER), i, 1441. 
ium hydroxide, and its salts (DIL- 
THEY and RaDMACHER), i, 1442. 
2:6-Diphenyl-1-aminophenyl-4-quino- 
pyridans, and their salts and deriv- 
atives (DILrHEY and SCHAEFER), i, 
153. 
4:6-Diphenyl-2-anisylpyrylium salts 
(Di-rHEY and RaDMACHER), i, 1442, 

Diphenylarsinic acid (AESCHLIMANN, 
LEEs, McCLetanpn, and NICKLIN), 
i, 319. 

Diphenyl-p’-azobenzene, y-amino-, and 
its derivatives, and p-nitro- (Vor- 
LANDER), i, 1258. 

Diphenylazodiacetylsuccinie acid, 
p-amino-, acetyl derivative (BULOW 
and Baur), i, 1327. 

Diphenylbenzidine, preparation of 
(MARQUEYROL and MvuRAovR), i, 387. 

Diphenylbenzylamine hydrochloride, 
and p-amino- (DESAI), i, 387. 

y-amino- (THoMAS and BETTZIECHE), 
i, 251. 

ae-Diphenyl-8-benzylethyl alcohol, 
d-B-amino- (McKenziE and WILLS), 
i, 396. 


| 
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Diphenylbenzylmethylarsonium iodide, 
compound of iodoform with (STEIN- 
KopF and BESSARITSCH), i, 496. 

Diphenyl-3-benzyloxy-S-naphthylcarb- 
inol, and its chloride (GoMBERG and 
McGu11), i, 1270. 

methyl (GomBERG and McGILL), i, 
1270. 

y-amino- (THOMAS and BETTZIECHE), 
i, 250. 

Diphenylbisazobisdiacetylsuccinic acid, 
ethyl ester (BULow and Baur), i, 
1327. 

1-p-Diphenylbis-(5-methylpyrazole)- 
8:4-dicarboxylic acid, and its salts 
and ethyl ester (BiLow and Baur), 
i, 1327. 

2:6-Diphenyl-1-bromopheny1-4-piper- 
idone, 3:5-dibromo- (PETRENKO-Krit- 
SCHENKO and BuTMI DE KAZMAN), 
i, 1094. 

aa-Diphenylbutane, pp’-dihydroxy- 
(BAEKELAND and BENDER), i, 689. 

aa-Diphenyl-c-butylene oxide (Livy 
and LAGRAVE), 1, 679. 

a8-Diphenylcarbamide, a-chlorodinitro-, 
and a-dinitro- (KNIPHORsT), i, 907. 
s-di-4-chloro-3:5-dinitro- (LINDEMANN 
and WEssEL), i, 1099. 
s-Diphenylcarbamide-4:4’-diarsinic acid 
(Kinc and Murcn), i, 320. 

Diphenylearbazide, compounds of, with 
metals (FEIGL and LEDERER), i, 170. 

Diphenyl-o-carboxylic acid, hydrogena- 
tion of (RANEDO and Lf&on), i, 665. 

Diphenyl-2-carboxylic acid, 4-hydroxy- 
(Courrot and GEOFFROY), i, 927. 

3:4-Diphenylcoumarins, 7-hydroxy-, and 
dihydroxy-, and their acetyl deriv- 
atives (BARGELLINI), i, 1442. 

af-Diphenyl-88-di-p-anisylethyl alco- 
hol (TIFFENEAU and OrREKHOV), i, 
680. 

butane (TRoTMAN), i, 383. 

Diphenyl-4:3:4’:3’-dicarboxylicsulph- 
inide (HARDING), i, 670. 

Dipheny]-4:4’-dicarboxy-3:3’-sulph- 
imide. See Dipheny]-4:3:4’:3’-dicarb- 
oxylicsulphinide. 

Dipheny]-4:4’-di-diphenamic acid (Sui- 
MOMURA), i, 982. 

Diphenyldiethylarsonium bromide and 
iodide (STEINKOPF and BESsARITSCH), 
i, 496. 

7-amino-, 7:9-diamino-, 1-amino- 


7-hydroxy-, and 7-hydroxy-, and their 
derivatives (KEHRMANN and 
i, 430, 
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1:4-Diphenyldihydronaphthalene, 
1:4-dihydroxy- (FRANSSEN), i, 1146. 
Diphenyldimethylammonium iodide, 
compound of iodoform with (Srern- 
KOPF and BEssARITSCH), i, 495. 
Diphenyldimethylarsonium iodide, com- 
pound of iodoform with (SremnKkopr 
and BEssARITSCH), i, 496. 
maranyl, 2:2’-dihydroxy- (LOWEN- 
BEIN and Fo.berrnH), i, 552. 
Diphenyldimethylethenylamidinium 
salts (FIscHER, MULLER, and VILs- 
MEIER), i, 440. 
1:3-Diphenyldimethylhydrazidouracil 
(LEVENE), i, 979. 
potassium derivative (Kunz and 
STUHLINGER), i, 1319. 
(DE Faz), i, 
269. 


3:6-Diphenyl-1:4-dioxane, and 3:6-di- 
bromo-, and their picrates (LEwIs, 
NIERENSTEIN, and Ricw), i, 935. 

Diphenyl-4’-diphenamic acid, 4-amino- 
(SHIMOMURA), i, 982. 

9:12-Diphenyldiphensuccindane (braNnp 
and i, 903. 

9:12-Diphenyl-A?°-diphensuccindene 
(BRAND and Mini), i, 903. 

Diphenyldiisopropyltetrazine (GoopWIN 
and BAILEY), i, 843. 

Diphenyl-4:4’-disuccinamic acid (SHIMo- 
MURA), i, 982. 

Diphenylenedianisylethylene (Scu6n- 
BERG, ROSENBACH, KRULL, and Ost- 
WALD), i, 1300. 

Diphenylenedi-p-ethoxyphenylethylene 
(SCHONBERG, RosENBACH, KRULL, 
and OsTwALp), i, 1301. 

Diphenylene-ethane, a§-dinitro- (WIE- 
LAND and Krauss), i, 902. 

Diphenylene-ethylene. See Dibenzo- 
fulvene. 

Diphenylened‘thiocarbamide 
RIETH and HEFNER), i, 1376. 

s-Diphenylethane  (dibenzy/), 
cyano- (S6DERBACK), i, 899. 

aa-Diphenylethan-a-ol, f-amino-, con- 
version of, into diphenylacetaldehyde, 
and its benzoyl derivative (THomas 
and BETTZIECHE), i, 257. 

Diphenylethylamine hydrochloride 
(ExBs), i, 163. 

8-Diphenylethylamine, and its deriv- 
atives (Rupe and GiIsiGER), i, 
1095. 

A8-Diphenylethylamine, 8-hydroxy-, 
action of nitrous acid on (OREKHOV 
and RoceEr), i, 261. 

Di(8-phenylethylamino)methane, and its 
diacetyl derivative (SHorr), i, 387. 
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dithio- 
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s-Diphenylethylene, dithiocyano- 
(S6DERBACK), i, 899 
as-Diphenylethylene, autoxidation of 


(STAUDINGER), i, 898. 

Di-8-phenylethylmethylamine, and its 
picrate (WIELANDand DRAGENDORFF), 
i, 1090. 

2:6-Di-8-phenylethylpiperidine (SHAW), 
i, 68. 

Diphenylformamidine, condensation of, 
with phenols (SHOESMITH and HAL- 
DANF), i, 39. 

2:5-Diphenylfuran, 3:4-dichloro- (Con- 
ANT and Luv1z), i, 682. 

2:5-Diphenylfuran-3:4-dicarboxylic 
acid, anil and imide of (SEKA), i, 1298, 

a-Diphenylglyoxime, absorption spectra 
of (PuRVIS), ii, 627. 

85-Diphenyl-a-heptylsemicarbazide 
(MAZOUREVITCH), i, 1247. 

6:6-Diphenylhexahydro-1:2:3:4-tetr- 
azine-1:2:3:4-tetracarboxylic acid, 
ethyl ester (INGoLD and WEAVER), 
i, 581. 

ketone, 
and its derivatives (VORLANDER, 
FIscHER, and Kunze), i, 1069. 

Diphenylhydantoins, di-p-hydroxy- 
(CoGHILL and JOHNSON; COGHILL), 
i, 583. 


Diphenylhydrazidouridine (LEVEN), 
i, 979. 
1:3-Diphenylhydrindene (ZIEGLER, 


GRABBE, and ULricH), i, 132. 

and its peroxide (GOMBERG and Mc- 
GILL), i, 1270. 
idine, and its hydrochloride (D1InrHEY 
and Fioner), i, 56. 
2:6-Dipheny1-4-0-hydroxyphenyl- 
pyrylium salts (DILTHEY and FLoRET), 
i, 56. 
4:6-Diphenyl-2-hydroxyphenylpyrylium 
hydroxide, and its salts (DILTHEY and 
RADMACHER), i, 1442, 
NN’-Diphenylindigotin, copper and iron 
derivatives (KuNz and STUHLINGER), 
i, 1318. 
5:6-(2:3-Diphenylindolo)(6:7)-quinoline, 
and its salts (ArmMiIT and RopInson), 
i, 1172. 
1:1-Diphenyl-2-keto-1:2-dihydrothio- 
naphthen (Bisrrzycki and Rist), 
i, 1426. 

Diphenylmethane, 4:4’-diamino-, isomer- 
ism of, and its derivatives (BUTLER 
and ADAMs), i, 1458. 

dibromotrihydroxy-derivatives, and 


their benzoyl derivatives (KOHN and 
JAWETZ), i, 185; (KoHN and WIk- 
SEN), i, 540. 
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Diphenylmethane, o-hydroxy-. See 
o-Benzylphenol. 
2:4-dihydroxy- (SHARP & DoHME and 
Doxme), i, 541. 
Diphenylmethane series (SOMMELET), 
i, 247. 
coloured salts of (MADELUNG), i, 1459. 
Diphenylmethane-4’-azonaphthionic 
acid, 4-hydroxy-, sodium salt (BUTLER 
and ApAms), i, 1458. 
Diphenylmethane-4:4’-bisazc-8-naph- 
thol (BuTLER and ADAmMs), i, 1458. 
Diphenylmethane-2:2’-dicarboxylic 
acid, brucine salts, and 4-nitro- 
(BuTLER and ADAMs), i, 1459. 
Diphenylmethanedimethyldihydrazine, 
use of, in preparation of sugars (Vv. 
BRAUN and BAYER), i, 1382. 
and its peroxide (GoMBERG and 
McG111), i, 1270. 
2:6-Dipheny1-4-0-methoxypheny]l- 
pyridine (DILTHEY and FLORET), i, 56. 
ium salts (DitrHEY and FLORET), i, 
56. 
Diphenylmethylallylarsonium _ iodide, 
and its compound with iodoform 
(STEINKOPF and BESSARITSCH), i, 
496. 
Diphenylmethylcarbazine. See Di- 
phenylmethyldihydroacridine. 
2:3-Diphenyl-3-methylcoumaran-2-ol 
(LOWENBEIN, Srmonis, LANG, and 
JACOBUS), i, 147. 
§:5-Diphenyl-10-methyldihydroacridine, 
and its nitro derivatives (KEHRMANN 
and Tscnv!), i, 431. 
Diphenylmethylethylarsonium bromide 
(STEINKOPF and BEsSARITSCH), i, 
496. 
one, and its dibromide (RYAN and 
LENNON), i, 1282. 
N-Diphenylmethylphenanthraphen- 
fluorindinium chloride (KEHRMANN 
and ScHEDLER), i, 442. 
di-1:4-Diphenyl-2-methylpiperazine, 
resolution of, and the d-camphor- 
sulphonate of the7-compound (K1PpPine 
and Pope), i, 22. 
ay-Diphenyl-8-methylpropane 
MAN), i, 383. 
1:3-Diphenyl-5-methylpyrazole-4-carb- 
oxylic acid, hydroxy- and _ nitro- 
(MinuNnNI, LAzzArini, and D’Urso), 
i, 1176. 
1-Diphenyl-5-methylpyrazole-3:4-di- 
carboxylic acid, 1-y-amino-, and its 
acetyl derivative, and its salts and 
ethyl ester (Bitow and Baur), i, 
1327. 


(Tror- 


} 
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1:4-Diphenylnaphthalene (FRANSSEN), 
i, 1146. 
2:8-Diphenyl-a-naphthaquinone (WEISS 
and SONNENSCHEIN), i, 938. 
7- 
amino- (F1Nz1), i, 701. 
2:3-Diphenyl-a-naphthol, and its acetyl 
derivative (WerIss and SONNEN- 
SCHEIN), i, 938. 
2:4-Diphenyl-a-naphthol, and its acetyl 
derivative (FRANSSEN), i, 1147. 
Diphenyl-a-naphthylearbinol, anilide of 
(DILTHEY), i, 653. 
carboxylic acid, and its anhydride 
(LoRRIMAN), i, 673. 
hydroxy- (McKENzI£ and DENNLER), 
i, 26. 
tricarboxylic acid, and its anhydride 
(LorrRIMAN), i, 672. 
Diphenyl-a-naphthylmethyl 
(ScHOEPFLF), i, 811. 
bromide and methy] ether (Dintnry), 
i, 652. 
Diphenyl-a-naphthylmethylamine 
(ScHoEPFLE), i, 811. 
and its salts (DILrHEy), i, 652. 
Diphenyl-y-nitrobenzylamine (Drsat), 
i, 387. 
4:5-Diphenyl-2-m-nitrophenyl- 
(TRO6GER and THOMAs), 
1, 979. 
2:6-Diphenyl-1--nitrophenyl-4-p- 
hydroxyphenylpyridinium bromide 
(DILTHEY and SCHAEFER), i, 153. 
3:5-Diphenyl-1-p-nitrophenylpyrazoline 
(v. AUWERs and KrEUDER), i, 1455. 
2-bromo- and 2-hydroxy- (ALLEN), i, 
964, 
Diphenyl-m-nitrophenylpyridines, and 
their salts and derivatives (DILTHEY 
and RADMACHER), i, 1441. 
Diphenyl-m-nitrophenylpyrylium 
hydroxides, and their salts (DiInrHEy 
and RADMACHER), i, 1441. 
Diphenylnitrosoamine, action of acids 
on (MARQUEYROL and Muvraour), 
i, 387 
2:3-Diphenyloxazolidine (DAIns, Brew- 
STER, MALM, MILLER, MANEVAL, 
and SULTZABERGER), i, 1064. 
one (VORLANDER, FIscHER, and 


acetate 


Kunze), i, 1069. 
N-Diphenylphenanthraphenflavindine 
(KEHRMANN 
442. 
Diphenylphenylacetylenylearbinol. Sce 
Tripheny]propargy] alcohol. 


and ScCHEDLER), i, 
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Diphenyl-p-phenylenediamine, dibromo- 
tetranitro- (SANE and Josui), i, 
134. 

Diphenyl-4’-phthalamic acid, 4-amino- 
(SHimomurRaA), i, 981. 

Diphenylphthalide, op-dihydroxy-. See 
isoPhenolphthalein. 

ay-Diphenylpropan-a§-dione, deriv- 
atives of (DUFRAISSE and Mourev), 
i, 937. 

aa-Diphenylpropan-a-ol, B-amino-, and 
its hydrochloride (Tuomas and Brrr- 
ZIECHE), i, 250. 

a5-Diphenylpropan-a-ol, resolution and 
rotation of, and its salts and esters 
(Hewirr and Kenyon), i, 915. 

a8-Diphenylpropionylglycine, 
ester (GRANACHER), i, 594. 

aa’-Diphenyl-x-propyl alcohol, 8-amino- 
(McKEnz1E and WILLs), i, 395. 

dl-Diphenylpropylenediamine, resolution 
of, and its derivatives (Kippine and 
Pork), i, 22. 

aa-Diphenyl-2-propylene oxide (Livy 
and LAGRAVE), i, 679. 

5-Diphenylisopropylidenehydrazine, 
2:4-dinitro- (NEBER, and 
Ruopp), i, 1073. 

Di-y-phenylpropylmalonic acid, and its 
salts and esters (LEUCHS and SANDER), 
i, 1432. 

and -thiosemicarbazide (GoopDWIN and 
BAILEY), i, 843. 

Diphenylpyrazole methiodides (v. 
AUWERS and i, 586. 

8:5-Diphenylpyrazoline, acetyl deriv- 
ative (FREUDENBERG and STOLL), 
70. 

2:5-Diphenylpyrrole-3:4-dicarboxylic 
acid, and its salts and anhydride 
(SEKA), i, 1298. 

Diphenylpyrrolidine, and its derivatives 
and GIsIGEr), i, 1096. 

Diphenylpyrroline, and its salts and 
derivatives (RUPE and GISIGER), i, 
1096. 

2:6-Diphenylpyrone dibromide (ARNDT, 

Nacutwey, and Puscn), i, 1308. 
derivatives of (ARNDT, ScHouz, and 
NacuTwEy), i, 58. 
2:6-Diphenylpyrone, 4-thio- (ARNDT, 
Scnoiz, and NacuTtwey), i, 58. 
1:4-Diphenylsemicarbazide, 4-2’:4’-i- 
nitro- (KNrPHORST), i, 907. 

Diphenylstibine oxide, diamino-, di- 
acetyl derivative, and its salts 
(CHEMISCHE FABRIK VON HEYDEN 
and i, 87. 

Diphenylstibinyl chloride (CHEMISCHE 
FABRIK VON HEYDEN and ScuMID7), 
i, 87. 


ethyl 
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Diphenylstyrylearbinol (Straus and 
EHRENSTEIN), i, 534. 

Diphenylstyrylmethane, and its deriv- 
atives (ZIEGLER, RIcHTER, and 
ScHNELL), i, 915. 

Diphenylsuccinic acid, m-nitro-, and its 
nitrile (BRAND and LOEIR), i, 684. 
Diphenylsuccinic acids, isomerism of 
(MADINAVFITIA and Rigas), i, 671. 
a- and §-Diphenylsuccinic acids, sodium 

salts, surface tension of solutions of 
(Rips), ii, 647. 
Diphenylsulphone, #7’-dinitro-, electro- 
lytic reduction of (LAcRorx), i, 156. 
methy1-3:3’-dicoumarany]l, 2:2’-ihydr- 
oxy- (LOWENBEIN and Fo.perrn), i, 
552. 
amide (STOLLE and Oxrn), 1, 1464. 
s-Diphenylthiocarbamide, 
dihydrochloride (CHRISTIANS®#N and 
Norton), i, 654. 
Di-8-phenylthioldiethyl ether (Crer- 
cHER, Kocn, and PITTrENGER), i, 628. 
5:7-Diphenylthiolphenthiazine, 5:7-d/- 
o-amino-, and its derivatives (Hope- 
son), i, 596. 
Diphenylthiophosphorhydrazide, and its 
benzylidene derivative (AUTRENRIETH 
and MEYER), i, 990. 
2:6-Diphenylthiopyranones, and their 
derivatives (ARNDT, NACHTWEY, and 
Puscn), i, 1307. 
2:6-Diphenyl-1-thiopyrone, and its salts 
and derivatives (ARNDT, NACHTWEY, 
and Puscu), i, 1308. 
2:6-Diphenyldithiopyrone, and its 
oxime, and 3-chloro- (ARNDT, NAcuHT- 
WEY, and Puscu), i, 1312. . 
Diphenyl-p-tolylacethydroxamic acid, 
and its acetyl derivative (HURD and 
i, 661. 
1:2:3:6-tetrahydro-1:3:4-triazine 
(Buscu, F RIEDENBERGER, 
TISCHBEIN), i, 41. 
Diphenyl-p-tolylmethylcarbimide (Hurp 
and BROWNSTEIN), i, 661. 
Diphenyl-y-tolylmethylurethane (HuRD 
and BrownsTEIN), i, 661. 
1:5-Dipheny]-1:2:4-triazole, 
(Fromm and Truka), i, 704. 
Diphenyl-y-trimethylammonium salts, 
and p’-nitro- (VORLANDER), i, 1257. 
Diphenyltruxone (DE FAzi), i, 270. 
Diphenylyl-o-arsenious chloride 
oxide (AESCHLIMANN, LEEs, 
CLELAND, and NIcKLIN), i, 319. 
oo’-Diphenylylenearsinic acid (AESCH- 
LIMANN, Lers, and 


and 


3-thiol- 


and 
Mc- 


Nickuy), i, 319. 


ii. 1539 


oo’-Diphenylylenechloroarsine (AESCH- 
LIMANN, LEES, McCLELAND, and 
NICKLIN), i, 319. 
oo’-Diphenylyleneiodoarsine (AESCHLI- 
MANN, LEEs, McCLELAND, and NIck- 
LIN), i, 819. 
oo’-Diphenylylenemethylarsine, and its 
methiodide (AESCHLIMANN, LEEs, 
McCLELAND, and NIcKLIN), i, 319, 
7-amino- (F1Nz1), i, 701. 
Diphospho-/-glyceric acid, and _ its 
harium salts (GREENWALD), i, 712. 
4:4’-Diphthalimidodiphenylmethane, 
3:3’-dinitro- (BUTLER and ADAMs), 
i, 1458. 
Diphtheria, toxin and anatoxin of 
(Ramon), i, 339. 
Dipicolinic acid, phenyl ester (MEYER), 
1, 836. 
9:10-Dipiperidino-9:10-dihydroanthra- 
cene, 1:5-dichloro- (BARNETT, Cook, 
and MATTHEWws), i, 1140. 
2:6-Dipiperonylcyc/vhexanone (GARLAND 
and REID), i, 1281. 
m-Diplosal. See 3-Benzoyloxybenzoic 
acid, m-hydroxy-. 
1:4-Dipropionylpiperazine, di-a-bromo- 
(ABDERHALDEN and RossNER), i, 975. 
Di-£-propoxyethyl ether (CRETCHER and 
PITTENGER), i, 228. 
2:5-Dipropylacetophenone, and __ its 
oxime (v. AUWERS, LECHNER, and 
BUNDESMANN), i, 266. 
Di-n-propylallylsulphonium iodide, and 
its compound with iodoform (STEIN- 
KOPF and BEssARITSCH), i, 496. 
Dipropylammonium iodides (STEINKOPF 
and BEsSARITSCH), i, 497. 
p-Dipropylbenzene (v. AuweErs, LECH- 
NER, and BUNDESMANN), i, 266. 
Dipropyldiallylammonium iodide, and 
its compound with iodoform (STEIN- 
KopF and BEssARITScH), i, 495. 
Diisopropylidenegalactosylamine, and 
its derivatives (FREUDENBERG and 
DosER), i, 366. 
Diisopropylidenemannosylamine, and 
its derivatives (FREUDENBERG and 
Wor), i, 367. 
Di/sopropylidenemannosyldimethyl- 
amine (FREUDENBERG and WOLF), i, 
368. 
Didsopropylidenequinamide 
WipMER, and Riso), i, 673. 
1:2-Dipropylindazolium iodide (v. 
AUWERS and PFUHL), i, 1101. 
Dipropyldithiocarbamic acid, salts of 
(Wuirsy and MATHESON), i, 644. 
4:4’-Dipyridyl, 2:2’-diamino- (CHEMI- 
SCHE FABRIK AUF AKTIEN VoORM. E, 
ScHERING), i, 301. 


(KARRER, 


2 
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4:4’-Dipyridylium dialkyl halides, 
molecular compounds of (EMMERT 
and Ron), i, 587. 

Dipyrocatecholboric acid, and its salts 
(MEULENHOFF), i, 541. 

Dipyrocatecholboric acid, di-4-chloro-, 
and its salts (BOESEKEN and MyrJs), 
i, 911. 

Dipyrogallolboric acid, and its salts 
(MEULENHOFF), i, 541. 

ureide (DAvipson), i, 583; 
(Davipson and JoHNson), i, 584. 

Dipyrylenes (ARNDT, ScHoLz, 
NACHTWEY), i, 57. 

2:2’-Diquinolyl, homologues of (Con- 
OLLY), i, 1329. 

Disaccharides, synthesis and oxidation of 
(WREDE and ZIMMERMANN), i, 1384. 
Disaccharide-glucoside, synthesis of a 

(HELFERICH and BECKER), i, 9. 

Disaccharins (CHOUFOER), i, 896. 

Diisosafrole, hexachloro- (PUXEDDU), i, 
1266. 

Disalicylidenecyclopentanone (VORLAN- 
DER, HIEMESCH, SCHOENEMANN, 
ScHADE, and Kunze), i, 268. 

Disease, infectious, effect of adsorption 
compounds on (BERING), i, 858. 
Disinfectants, phenol coefficient of 

(SCHNEIDER), i, 1006. 

Dispersion formula for monatomic gases 
(HERZFELD and WotF), ii, 182. 
electrical, of liquids (CoFMAN), ii, 

1960. 
rotatory ii, 264. 
density and absorption spectra of 
homologous compounds (KRETH- 
LOW), ii, 1029, 
of organic compounds (Lowry and 
RIcHARDS), ii, 265 ; (Lowry and 
CuTTER), ii, 356; (CuTTER, 
Burcess, and Lowry), ii, 743 ; 
(RicHarps and Lowry), ii, 632, 
934. 
anomalous (BURK1), ii, 33; 
MAR and SIEGBAHN), ii, 92. 
photometer. See Photometer. 

Dispersoids, effect of added substances on 
the life of (v. WEIMARN), ii, 969. 

Dissociation constants of dibasic acids 

(Pavt), ii, 116. 
influence of valency direction on 
(Sprers and Tuorpr), ii, 395. 
of organic acids (AUERBACH 
Smorczyk), ii, 118. 
Distillation apparatus (PATTERSON), ii, 
151; (WiceErs), ii, 320; (JoHn 
and Fiscut), ii, 897. 
for corrosive liquids (SATTLER and 
ii, 589. 
flask for corrosive liquids (Brown), 


and 


and 


ii, 897. 
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Distillation apparatus, fractionating 
column (MYErs and Jongs), ii, 428, 

for mercury (WETZEL), ii, 589. 

vacuum (SVEDA), ii, 428. 

Claisen vacuum (PETERS), ii, 589. 

2:4-Distyrylbenzopyrylium chloride, 
4':4”:7-trihydroxy- (HEILBRON, WAL- 

KER, and buck), i, 694. 

Distyrylchloroarsine, aa’-dichloro- 
(Hunt and TuRNER), i, 844. 

Distyryl ketone (dibenzylidencacctone), 

additive compounds of a-naphthol 
and resorcinol with (PFEIFFER, 
GoEBEL, and ANGERN), i, 271. 

di- and tetra-bromides (PETRENKO- 
KRITSCHENKO and BuTMI DE Kaz- 
MAN), i, 1095. 

Distyryl ketone, m-amino-, perchlorates 

of (PFEIFFER), i, 410. 

di-p-hydroxy-, salts of (VoORLANDER, 
HIEMESCH,SCHOENEMANN, SCHADE, 
and Kunze), i, 267. 

Distyryl ketones (StrRAUS and Heyy), 
i, 1480, 

Distyryl ketones, o-hydroxy-, reactions 
of ethyl acetoacetate with (HEILBRON, 
ForsTER, and WHITWORTR), i, 1284. 

2:6-Distyrylpyridine, and its derivatives 

(SHAW), i, 68. 

Disuccinylbenzidine (SHimomuRA), i, 
982. 

Di-4’-sulphobenzenedis-4-azodipheny]- 
By-diamino-n-butanes, and their salts 
(MorGAN and SKINNER), i, 1192. 

Disulphonamido-p-toluic acids (CHov- 
FOER), i, 896. 

Disulphosalicylic acid, theobromine salt 
(Knout & Co.), i, 828. 

Disulphoxides, constitution of (MILLER 

and SmILEs), i, 391; (GILMAN, 
SmitH, and PARKER), i, 656. 

syntheses of (Gipson, MILLER, and 
SmILks), i, 1137. 

Ditellurodiacetic acid (Morcan and 
Drew), i, 530. 

Ditelluromethane (MorcAN and Drew), 
i, 531 

Diterpenes (KoNDAKOV and SAPRIKIN), 
i, 1163, 1292. 

Di-1:1’-tetrahydrodinaphthyl, 1:1’-di- 
hydroxy- (ScHROETER, ZADEK, and 
HoFFMANN), i, 677. 

3:3’-Ditetrahydroindazyl, and its picrate 

(v. AuweErs, BAnr, and Frese), 

i, 311. 

Ditetrahydronaphthoy]benzenedicarb- 
oxylic acid SEKA, and 
Funke), i, 556. 

Dithiomolybdates. 
denum. 

Dithymolisatin, oxidation of, in alka- 
line solution (CANDEA), i, 298. 


See under Molyb- 
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Di-p-toluenylazosulphime. See 2:5-Di- 
p-tolyl-1:3:4-thiodiazole. 

Ditoluidino-1:4-naphthaquinones (FRIES 
and BILLIG), i, 940. 

0:0’-Ditoluoylbenzils (BRAND, LupwIc, 
and BERLIN), i, 904. 

4:6-Di-p-toluoyl-1:3-dimethylbenzene 
(pE DrgspAcH and STREBEL), i, 
1436. 

a8-Ditoluoylethane, a-amino-, and di- 
chloro derivatives (CoNANT and Luz), 
i, 682. 

af8-Ditoluoylethylene, a-amino-, and 
aB-di-4- and -6-chloro- (CONANT and 
Lutz), i, 682. 

1:8-Ditoluoylnaphthalene (Mason), i, 
33 


3:9-Ditoluoylperylenes, 4:10-dichloro- 
(ZINKE, FUNKE, MatscuEr, WoLrF- 
BAUER, and LoRBER), i, 1436. 

Ditolyl. See Dimethyldiphenyl. 

Ditolyl carbonates, 3:3’-dibromo-, and 

3:3’-dinitro- (GRIFFITH), i, 135. 

2:2’-disulphoxide, 4:4’-diamino-, 
acetyl derivative (BERE and SMILEs), 
i, 22. 

Ditolylamines, dinitro- and hexanitro- 
derivatives (BRADY, HEWETSON, and 
KLEIN), i, 16. 

By-Di-p-tolylaminobutanes, di- and 
tetra-nitro- (MorGAN and HIcKIN- 
BOTTOM), i, 156. 

9:10-Di-o-tolyldihydroanthracene, 9:10- 
dihydroxy- (BRAND, Lupwie, and 
BERLIN), i, 905. 

3:6-Ditoly1-4:5-dimethylhexahydro-1:2- 
diazine (JASPERS), i, 936. 

Lupwic, and BERLIN), i, 
904. 

9:12-Di-m-tolyldiphensuccindan-9:12- 
diol (BranpD, Lupwic, and BERLIN), 
i, 904. 

9:12-Ditolyldiphensuccindanes (BRAND 
and Miu), i, 903. 

9:12-Ditolyl-A/°-diphensuccindenes 
(BRAND and i, 9038. 

Di-o-tolylhydrazodithiodicarbonamide, 
derivatives of (Fromm and SzEnDRO), 
1, 985. 

2:7-Di-p-tolylideneaminophenanthra- 
quinone (Srrcak and Gupra), i, 984. 

Di-p-tolylmethane (SoMMELET), i, 803. 

Ditolylnaphthalide (Mason), i, 33. 

Di-p-tolyl-a-naphthylmethyl chloride 
and methyl ether (DILTHEY), i, 653. 

2:3-Di-p-tolyloxazolidine (DAINsS, 
Brewster, MALM, MILLER, MANE- 
VAL, and SULTZABERGER), i, 1064. 

PP’.Di-p-tolyloxy-PP’-dioxotetrahydro- 
tetrazdiphosphinium (AUrENRIETH 
and i, 1469. 


9:9-Di-p-tolyloxy-7-ethoxy-9:10-di- 
hydroacridine, 3-amino- (FARB- 
WERKE vorM. MEISTER, Lucius, & 
Brunine), i, 430. 

Di-p-tolyloxythiophosphoryl amide and 
(AUTENRIETH and MEYER), 
i, 807. 

Di-o-tolylphthalide (WEIss and 
Korezyn), i, 560. 

2:5-Di-p-tolyl-1:3:4-thiodiazole (IsHI- 
KAWaA), i, 1149. 

3:6-Di(3’:4’:5’- trimethoxybenzyl)-2:5- 
diketopiperazine (Sonn, MULLER, 
BuLow, and MEYER), i, 933. 

3:6-Di(3’:4’:5’-trimethoxy benzylidene)- 
2:5-diketopiperazine (SONN, MULLER, 
BULow, and MEyYEn), i, 933. 

aB-dibromo- (CONANT and Lutz), 
i, 682. 

Di-aay-triphenylallyl ether (ZIEGLER, 
GRABBE, and ULRicH), i, 182. 

Ditriphenylmethylcarbamide (HEL- 
FERICH, Mooc, and JUNGER), i, 791. 

and 3:6-dichloro-, and their picrates 
(LEwIs, NIERENSTEIN, and RiIcH), 
i, 936. 

Diuracil-4:4’-indigotin (Davipson and 
BAvDIsCH), i, 1188. 

Diuresis, loss of bases in (HENDRIX and 
CALVIN), i, 1350. 

Diisovaleryl, and its phenylhydrazone 
(TisTcHENKO), i, 776. 

s-Divalerylhydrazine (NAIK and PATEL), 
i; 121. 

Divarinol, synthesis of (MAUTHNER), 
i, 25 

Divinylarsenious oxide and sulphide, 
BB-dichloro- (LEwi1s and STIEGLER), 
i, 1470. 

Divinylarsine, bromo and chlorobromo 
derivatives and STIEGLER), 
i, 1470. 

Divinyldimethylarsonium iodide, BB-di- 
chloro- (LEWIs and STIEGLER), i, 1470. 

Divinylethylarsine, 88-dichloro-(LEwIs 
and STIEGLER), i, 1470. 

Divinylmethylarsine, BB-dichloro- 
(Lewis and i, 1470. 

Divinylmethylethylarsonium iodide, 
BB-dichloro- (Lewis and STIEGLER), 
i, 1470. 

Divinyl-a-naphthylarsine, 88-dichloro- 
(LEwIs and SrrEGLER), i, 1470. 

Dixanthyls, substituted (Conant and 
SLOAN), i, 955. 

Dixanthylen, preparation of, from 
xanthion (ScHONBERG and KRULL), 
i, 149. 

Dixanthylhydrazone-glyoxylic acid 
(Fosse and i, 1130. 
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Dixylenol, derivatives of (FicHTER and 
MEYER), i, 381. 

Di-p-xylyl 2:2’-disulphide, 6:6’-dinitro- 
(CHOUFOER), i, 896. 

Dixylyldihydroanthracenes, 9:10-di- 
hydroxy- (Brann, Lupwic, and 
BERLIN), i, 905. 

9:12-Di-3’:4’-xylyl-A9:11-diphensuccind- 
adiene (BRAND, Lupwic, and BERLIN), 
i, 905. 

9:12-Di-3’:4’-xylyldiphensuccindan- 
9:12-diol (BRAND, Lupwie, 
BERLIN), i, 905. 

Dodecahydrodecacyclene (DziEWONSKI 
and Suszko), i, 242. 


and 


Dodecaindene, iodo- (Sropse and 
FARBER), i, 20. 
Dodecamethylpentastannane (KRAUS 


and GREER), i, 1394. 
Dodecaoxymethylene diacetate (SrauD- 
INGER and LiTny), i, 361. 
n-Dodecoylglycine, ethyl ester (KARRER, 
MIyAMICHI, Srorm, and WIpMER), 
i, 594. 
Doppler effect (Krerrr), ii, 3, 78. 
Dogs, blood of. See Blood. 
Dog-fish. See Acanthias vulgaris. 
Dolomite, crystal structure of (Wyckorr 
and MERwtn), ii, 94. 
hydrogen sulphide in (NENADKE- 
VITSCH ; VERNADSKI), ii, 997. 
Driers for fatty oils (EIBNER and PAL- 
LAUF), i, 777. 
Drugs, action of, on blood (Ers), i, 
734 


undissociated, action of (KrxEsER), 
i, 101. 
Drying, effect of, on composition of 
lids (Smits), ii, 268. 
on inner equilibria (Smits), ii, 532. 
intensive, effect of, on internal change 
(Smits), ii, 116. 

Duane effect (Woo ; JAUNCEY), ii, 368. 
Duckweeds, growth of, in mineral 
nutrient solutions (SAEGER), i, 755. 

Dulcin. See p-Phenetylcarbamide. 

‘*Dulcitol” as a sugar substitute 
(UcLow), i, 1356. 

Dumontite (ScuoEp), ii, 64. 

n-Duotriacontanedicarboxylic acid, and 
its ethyl ester (FAIRWEATHER), 
i, 1237. 

Dussertite (BARTHOUX), ii, 235. 

Dyads, tautomerism of (INGoLD), i, 779 ; 
(GRIFFITHS and INGOLD), i, 1190. 

Dyes. See Colouring matters. 

Dyeing and Fiscu1), ii, 194. 
theory of (Rossi and Basrn1), ii, 286. 
of wool (SPEAKMAN), ii, 515, 

Dynad, definition of (HErzoc and 


WEISENBERG), ii, 942. 
photoDypnopinacolins (DELACRE), i, 681. 
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Earth, composition ot the crust of the 
(CLARKE and WASHINGTON), ii, 63; 
(WASHINGTON), ii, 234, 591; (VzEr- 
NADSKI), ii, 996. 

Earths, rare (Driccs and Hopkins), 
ii, 463 ; (THomMpson and Kremers), 
ii, 580; (Kremers and BEUKER), 
ii, 581; (KremeErs), ii, 588. 

structure of (SWINNE), ii, 922. 

properties and atomic structure of 
(v. HEVEsy), ii, 938. 

phosphorence of, in alkaline-earth 
phosphors (ToMASCHER), ii, 12. 

— (NEUMANNand RICHTER), 
ii, 797. 

magnetic properties of (CABRERA), 
ii, 358 

magnetic susceptibility of (MEYER), 
ii, 173 

magnetism of (HUND), ii, 1038. 

paramagnetism of (CABRERA), ii, 

8. 


magnetisation numbers of (MEYER), 
ii, 944. 

periodic position of (FRIEND), ii, 363. 

solubilities of salts of (WILLIAMs, 
Foca, and James), ii, 504. 

in alkaline earth phosphors (Tomas- 
CHER), li, 354. 

double carbonates of guanidine and 
(CANNERI), i, 524. 

isomorphism oi molybdates of, with 
those of lead and the alkaline earths 
(ZAMBONINI and LEv1), ii, 1133. 

isomorphism of thallium compounds 
with those of (ZAMBONINI and 
CARnosBl), ii, 272. 

double salts of alkali metals with 
; ZAMBONINI and CaGLi- 
oTI), li, 315. 

double sulphates of the alkali metals 
and (ZAMBONINI and CAROBBI ; 
ZAMBONINI and CAGLIOTI), ii, 222. 

complex sulphites and thiosulphites 
of (CANNERI and FERNANDES), ii, 
888. 

of the cerium group, chromates of 
(ZAMBONINI and CAaropsi), ii, 700. 

electrometric precipitation of hydr- 
oxides of (BRITTON), ii, 1204. 

separation of (PRANDTL), ii, 439; 
(KENDALL and CLARKE), ii, 977. 

separation of, from uranium (CANNERI 
and FERNANDES), ii, 71. 

Ebullioscopic apparatus (SWIENTOSLAW- 
skt and RomER), ii, 319. 
Ebullioscopy in mixed solvents (CAR- 
ROLL, ROLLEFSON, and MATHEWS), 
ii, 858. 
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Ecgonine, acyl derivatives, and their 
aromatic esters (GRAy), i, 829. 

Echinacea angustifolia, oil from (Bis- 
CHOFF), i, 760. 

Echinococcal fluid (FLUsSNER), i, 329. 

Echitamine, and its salts and derivatives 
(Goopson and Goopson), i, 1166. 

Efflorescence, capillarity and evapor- 
ation (SCHULTZE), ii, 287. 

Eggs, antiscorbutic properties of (HAUGE 

and Carrick), i, 1021. 

hen's, chemical changes in, during 

incubation (MurrRAy), i, 1353. 

effect of calcium carbonate in diet 
on (BuckNER, Martin, and 
PETER), i, 1497. 

transference of calcium from shells 
of, during incubation (BUCKNER, 
MARTIN, and PETER), i, 1497. 

changes in the nitrogen of, in in- 
cubation (AGGAZzZOTTI), i, 457. 

Egg-white as nitrogenous diet for rats 
(Boas), i, 211. 

Egg-yolk, fractionation of (RAKUZIN 
and PEKARSKAYA), i, 607. 

n-Eicosoic acid from Rambutan tallow 
(MorGAN and Hotness), i, 777. 

mixtures of stearic acid and (MorGAN 
and Bown), i, 114. 

Eicosylamine hydrochloride (ADAM and 
Dyer), i, 354. 

Eicosylearbamide (ADAM and Dyer), 
i, 354 

Eka-cesium (Lorinc and Druce), ii, 
1124. 

Eka-iodine (Lortinc and Drvce), ii, 
1124. 

a-Eleostearic acid from China wood 
oil, constitution of (BORSEKEN and 
RAVENSWAAY), i, 1129. 

a- and f-Eleostearic acids, structure 
of, and glyceryl ester of the latter 
and RAVENSWAAY), i, 
07. 

Elaidic acid, metailic salts (KLIMONE, 
v. MotTInI, and BENEDIK), i, 506. 
Elastic modulus of metals (WippER), 

ii, 1043. 

Elasticity, relation between atomic 
concentration and (LASAREY), ii, 
1134. 

of colloidal solutions (SzEGvARI), ii, 
111; (FREUNDLICH and SCHALER), 
ia, 232. 
Electrets, permanent (Ecucnt), ii, 462. 
Electric arc, formation of compounds of 
metallic salts in (PECZALSKI and 
MokKkzyck1), ii, 814. 
with zine anode, reduction with 
(Stock, Branpt, and FiscuEr), 
li, 570. 
low voltage (BAR), ii, 254. 
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Electric arc, low voltage, in potassium 
and sodium vapours (NEWMAN), ii, 
450. 

metallic, Stark effect in (NAGAOKA 
and SucriurA), ii, 171. 
rotating, between carbon electrodes 
(PAUTHENIER), ii, 725. 
charge on microscopic particles (SEXL ; 
DERIEUX), ii, 832. 
discharge through gases, radiation in 
(THoMsoN), ii, 461. 
at low pressure (BANERJI), ii, 
921. 
in mixtures of inert gases (GUNTHER- 
SCHULZE), ii, 341. 


deficit of condensed substances 
obtained by (YovircHitcH), ii, 
406. 


corona, decomposition of carbon 
monoxide in (CrEspiand LuNT), 
ii, 1178. 
equilibrium of carbon oxides in 
(WENDT and FARNswortsH), 
ii, 1158. 
creepage corona, active hydrogen in 
(ANDEREGG and HERR), ii, 1180. 
electrodcless, in gases (LASAREV), 
ii, 1107. 
glow, chemical reactions in (Gin- 
THER-SCHULZE), li, 553. 


spectrophotometric studies of 
(SEELIGER and Lrnpow), ii, 
739. 


streamer (LANGMUIR, FouND, and 
DITTMER), ii, 341. 

striated, light emission from 
(SrELicER and Oxvupo), ii, 78. 

vacuum are, processes in (GUNTHER- 
ScuvtzpF), li, 341, 342. 

moment of dipolar molecules (EBERT), 

ii, 262. 
Electrical conductivity, measurement of 
(LoRENz and KLAvER), ii, 541. 
theory of (RepLicH ; DAvigs), ii, 
541. 

determination of, in non-aqueous 
solutions (WALDEN, ULicH, and 
Laun), ii, 208; (WALDEN and 
ii, 209. 

apparatus for direct reading of 
(Top), ii, 898. 

of alloys (BorEttus), ii, 749. 

of fused alloys (KREMANN, KIENZL, 
and MARKL; KrEMANN, MULLER, 
and KREMANN, MULLER, 
and OrtTNER), ii, 132. 

of fused chlorides (Brttz and 
KLEMM), ii, 127. 

of chlorides in fused antimony tri- 
chloride (KLEMENSIEWIC2), il, 40. 

of metallic colloids (ANDR&), ii, 
976. 
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conductivity of crystal 

hydrates (JAKUBSOHN and Ra- 
BINOVITSCH), ii, 847. 

of electrolytes (Scarpa), ii, 128 ; 
(DavIiks), ii, 871. 

of strong electrolytes at infinite dilu- 
tion (FERGUSON and VOGEL), ii, 
1163. 

of heated gases (GHosH), ii, 461. 

in hydrogen sulphide solutions 
(QuAM and WILKINSON), ii, 542. 

of metals (Srmon), ii, 94. 

and their place in the periodic 
system (EpsTEIN), ii, 623. 

of salt vapours in flames (KALAN- 
DYK), ii, 208. 

of solid salts at high temperatures 
(VAILLANT), ii, 40, 165. 

of salts in methyl alcohol (FRAZER 
and HARTLEY), ii, 1163. 

of aqueous solutions, effect of 
temperature on (WIEN), ii, 931. 

of very dilute solutions (Rrmy), 
ii, 299. 

of solid solutions (Cuy), ii, 378. 

use of, in quantitative biochemical 
analysis (DEMJANOVSKI), i, 1113. 

heating apparatus, laboratory (ATEN), 

ii, 588. 

double layer and polarisation (CLARE), 
ii, 673. 

double refraction of gases (Lyon), 

ii, 266. 
of organic liquids (BECKER), ii, 
resistance, apparatus for measuring 
(UxicH), ii, 671. 
of metals and alloys (WILLIAMS), 
ii, 753. 
of wires, influence of occluded gases 
on (SEXL), ii, 642. 

Electrification at liquid—gas interfaces 
(GILBERT and SHAW), ii, 795. 

by friction between solids and gases 
(PERUCCA), ii, 1028. 

reactions, 

(HEDGEs and Myers), ii, 680. 

Electrochemistry of non-aqueous solu- 

tions (MULLER, PinrER, and PRETT), 

ii, 882. 

Electrodes, phenomena at, in electrolysis 
(CROWTHER and STEPHENSON), ii, 
1167. 

potentials of (Hryrovsky), ii, 211, 

404 ; (GERKE), ii, 403. 

in relation to free energy of solvation 
(HEyrovsky), ii, 544, 672; 
( nen and SHIKATA), ii, 
672. 

comparison of potential scales and 

(BrrcHER), ii, 711. 

and polarisation (HOLLER), ii, 793. 


periodic 
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Electrodes, vessel for use with solutions 


of different densities in (DAwson), 
ii, 978. 
for measurement of bioelectric poten- 
tials (LUND), ii, 897. 
for hydrogen-ion concentration 
measurements (PARKER), ii, 899. 
antimony, potential of, and its use in 
determining free acid (KoLTHOFF 
and Hartone), ii, 325. 
barium strontium 
(DANNER), ii, 42. 
chlorine and hydrogen, influence of 
high concentrations of hydrochloric 
acid and sodium chloride on 
(WILKE and KIEnIGER), ii, 790. 
copper oxide, Becquerel effect on (VAN 
IJCK), ii, 1083. 
gas, measurements with ‘W6HLIscR), 
ii, 301. 
glass (Gross and HALPERN), ii, 405 ; 
(Horovitz), ii, 673. 
use of, in biochemistry (KERRIDGE), 
i, 1201. 
hydrogen (BAUMBERGER), ii, 236 ; 
(BEANs and HAMMETT), ii, 694 ; 
(VLEs and VELLINGER), ii, 817. 
potential of, in dilute hydrochloric 
acid (MICHAELIS and MizuranI), 
ii, 130. 
for use in solid media (RADSIMOoW- 
SKA), i, 338. 
hydrogen and oxygen, titration of 
dibasic acids and dextrose with 
(Britton), ii, 977. 
mercurous chloride (Ewe), ii, 571 ; 
(SCHOLLENBERGER), ii, 711; 
(PARKER and DANNERTH), ii, 712. 
‘1N and 3°5N, potential difference 
between (GJALDBAER), ii, 1066. 
mercury, mercurous chloride, potentials 
of (SCATCHARD), ii, 398. 
micro-, for hydrogen ions (BoDINE 
and Fink), i, 1201. 
non-polarisable, for physiological 
experiments(SrEVENSand KARRER), 
ii, 1194. 
platinum, influence of light and 
X-rays on anodically polarised 
(GruBE and BAUMEIS‘ER), ii, 46. 
and its alloys, action of, in electro- 
metric analysis (vAN NAME and 
FENWICK), li, 594. 
polarised, effect of alternating currents 
on (GLASSTONE ; IsGARISCHEV and 
BERKMANN), ii, 548. 
porous, for oxidation or reduction 
(KNOBEL), ii, 1092. 
quinhydrone (ScHAEFER and ScH- 
MIDT), i, 611. 
potential of, in methyl alcohol 
(EBERT), i, 230. 


amalgam 
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Electrodes,  quinhydrone, thermo- 
dynamics of (SCHREINER), ii, 
978. 


measurement of hydrogen-ion con- 
centration with (MIsLowITzER), 
i, 1483; (KoLTHOFF), ii, 671; 
(O’SULLIVAN), li, 822. 
use of, for hydrogen-ion determin- 
ations in soils(Brioux and PIE), 
i, 1227. 
determination of hydrogen ions in 
blood-serum with (CULLEN and 
BIILMANN), i, 1201. 
electrometric analysis with (NIKLAS 
and Hock), ii, 595. 
silver, silver chloride, potential of 
(ScaTCHARD), ii, 398. 
solid, electrochemical reduction of 
(FISCHBECK), ii, 1166. 

Electro-dialysis (FREUNDLICH and 
Logs), 1, 96; (DHERE), i, 199; 
(PAULI), ii, 319. 

Electro-endosmosis (FAIRBROTHER and 
MasTIN), ii, 47, 302; (Fatr- 
BROTHER), ii, 129. 

through mammalian serous mem- 
branes (Mupp), i, 468, 1355. 

Electro-kinetic phenomena (LABEs), ii, 

796. 
potentials (FREUNDLICH and 
ii, 873. 

Electrolysers, diaphragm, and circu- 
lation of the alkali chlorides (Gror- 
DANI), ii, 550, 551. 

Electrolysis, electrode phenomena in 
(CrowTHER and STEPHENSON), ii, 
1167. 

streams of gas bubbles in (CoEHN), 
ii, 1165. 

of equimolar mixtures (SAxon), ii, 984. 

in liquid ammonia, sulphur dioxide, 
and phosphorus oxychloride (CADyY 
and Tarr), ii, 1073. 

of fused chlorides, anode effect in 
(HEPPENSTALL and ii, 45. 

with gas cathodes (GUNTHER- 
ScHULZE), ii, 549. 

at mercury dropping cathodes (HEY- 
ROVSKY), ii, 43, 133. 

of molten alloys (KREMANN and 
GRUBER-REHENBURG), ii, 678; 
(KREMANN and BENDA ; KREMANN 
and BavuKovac; KREMANN and 
DELLACHER), ii, 679. 

Electrolytes, definition of (BLUM), ii, 
402 


Debye theory of (Gross and HAt- 
PERN), ii, 866. 

absorption of light by solutions of 
(v. HALBAN), ii, 1083. 

conductivity of (DAVIEs), 
i, 871. 
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Electrolytes, conductivity and ionisation 
of (ScaRPA), ii, 128. 
potential difference between metals 
and (Guyot), ii, 402. 
transport of (MESTREZAT and Gar- 
READ), ii, 543. 
thermo-electricity of (THIELE), ii, 
45 


specific heat of (Zwicky), ii, 1138. 
thermodynamics of solutions of 
(HARNED), ii, 977. 
dielectric constants of solutions of 
(WALDEN, ULIcH, and WERNER), 
ii, 773; (ULIcH), ii, 964. 
freezing points of dilute solutions of 
(HovorKa and ii, 772. 
adsorption of, by charcoal (KOLTHOFF), 
ii, 383 
coagulation of colloids by (GHosH and 
Duar), ii, 511; (RABINOVITSCH), 
ii, 778. 
activity of (ScATCHARD), ii, 397, 398. 
threads of (MANEGOLD), ii, 873. 
in the organism (Kraus, ZONDEK, 
ARNOLDI, and WoLLHEIM), i, 198. 
binary, dissociation of (SEMENT- 
SCHENKO), ii, 117. 
colloidal. See Colloidal electrolytes. 
solid, migration of ions in (LE BLanc 
and Krécer), ii, 41, 977; (Tu- 
BANDT and REINHOLD), ii, 300. 
strong, theories of (VAN LAAR), ii, 
152. 
theory of aqueous solutions of 
(HUtcket), ii, 513. 
equivalent conductivity of (FERGU- 
son and VoGEL), ii, 1163. 
dilution laws and _ distribution 
coefficients for (Gross and Hat- 
PERN), ii, 117. 
interionic attraction in (PIKE and 
NoONHEBEL), ii, 1061. 
activity of (SCATCHARD), ii, 971. 
anomalous behaviour of (FRIVOLD), 
ii, 396. 
weak, ionisation of, in aqueous- 
alcoholic solutions (MIzuUTANI), 
ii, 867. 
dissociation of, in aqueous-alcoholic 
solutions (MICHAELIS and Mizv- 
TANI), ii, 793. 
Electrolytic dissociation (v. HALBAN), 
ii, 511; (HANTzscH), ii, 512. 
of dibasic acids (LARssoN), ii, 294. 
of weak electrolytes in aqueous- 
alcoholic solutions (MICHAELIS 
and MizvuTanl), ii, 793. 
of polyatomic salts (SASAKI), ii, 
512. 
gas. See Gas. 
ions, theory of (LorENz and KLAUER), 
ii, 541 


| 
| 
| 
| 
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Electrolytic polarisation (GLAssTONE), 
ii, 979 
solution 
793. 
Electromotive force (BUTLER), ii, 42. 
theory of (DENINA), ii, 41. 
of cells with liquid junctions (Micu- 
AELIS and Fugir4a), ii, 131. 
See also Potential, 
Electrons, theory of (REISSNER), ii, 
9 


tension ii, 


theories of emission of (REICHIN- 
STEIN), i , 345. 

emission of, by Réntgen rays (SEIrz), 

ii, 168 
at transition and melting points 
(GOETZ), ii, 459. 

photo-emission of (Burr), ii, 617; 
(AucER and PERRIN), ii, 618. 

thermionic emission of (Vv. RASCHEV- 
SKY), ii, 920. 

and light-quantum (MILLIKAN), ii, 
624. 

deflexion of, by radiation (HuLBURT 
and Breit), ii, 252. 

reflection of, in gases (BAERWALD), 
ii, 731. 

ionisation by collision of (FowLER), 
i, 7. 

heat of evaporation of (WEIGLE), ii, 
253. 

orbits of (Hoyt), ii, 252. 

statics of phenomenainvolving (ROLLA 
and Piccarp!), ii, 1018, 1105. 

equilibria between atoms, radiation, 
and (Dirac), ii, 6. 

mechanics of (SCHAPOSCHNIKOV and 
FEpoRov), ii, 1105. 

equation of motion of (PAGE), ii, &0. 

vaporisation of (v. KASCHEVSKY), ii, 
731. 

diffusion of, against an electric field 
(ComPpTon and Eckarr), ii, 253. 

divisibility of (MILLIKAN), ii, 832. 

variation of mass of, with velocity 
(TRICKER), ii, 1021. 

bombardment of metal surfaces by 
(FARNSWORTH), ii, 169. 

displacement of, in organic compounds 
(Lucas and JAMESON), i, 2. 

free, motion of, in the field of plane 
electromagnetic waves (FRENKEL), 
ii, 477. 

moving, magnetic field of (Guiry), 
ii, 252. 

thermionic, distribution of velocities 
between (GERMER ; DAVIssON), ii, 
730. 

Electrophoresis, influence of light on 
(ScHAUM and FRIEDERICH), ii, 220. 
Element of atomic number zero and 
atomic weight unity (LORING), ii, 842. 
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Elements, structure of (Brprrac), ii, 
363. 


artificial disintegration of (RutHer- 
FORD and CHADWICK), ii, 83. 

colloidal. See Colloidal elements. 

light, mass spectra of (Cosra), ii, 


two new, of atomic numbers 43 and 
75 (NoDDACK, TACKE, and BExe), 
ii, 939. 
of atomic numbers 
(Druck), ii, 1124. 
radioactive, See Radioactive elements, 
rare, detection of (Noyes and Bray), 
ii, 242. 
quantitative determination of, in mix- 
tures and compounds, by means of 
Réntgen rays (GLOCKER and 
FROHNMAYER), ii, 270. 

Elemi resin, Manila, S-amyrin from 
and Scumiprt), i, 945. 

Emanation capacity and surface vari- 
ation of precipitates (HAHN), ii, 177. 

Emetics, arsenical (DEBUCQUET), ii, 
1090. 

Emetine, derivatives of (KELLER and 
BERNHARD), i, 1086, 

Emodie acid, derivatives of (EDER and 
Hauser), i, 562. 

Emodin from Frangula, and its deriv- 
atives (EpER and Havsenr), i, 562, 
563. 

Emulsifiers, polar (HoLMES and WIL- 
LIAMS), ii, 1156. 

Emulsin, hydrolysis and synthesis of 

glucosides by (JOSEPHSON), i, 1359, 


75 and 93 


primeverosidase and primeverase from 
(BRIDEL), i, 1438. 

hydrolysis of salicin by (BERTRAND 
and ComprTon), i, 738. 

action of, on polymethylated sugars 
(KuHN and ScHLuBACcH), i, 863. 

Emulsions (SEIFRIZ), ii, 668, 779, 864. 

wedge theory of (HARKINS and BEE- 
MAN), ii, 1154. 

size of particles in (KRAEMER and 
Sram), ii, 202; (STaMM and 
SVEDBERG), ii, 774; (SrammM), ii, 
1153. 

crystallisation of (FREUNDLICH and 
OPPENHEIMER), ii, 203. 

soap films in (RIEMAN and VAN DER 
MEULEN), ii, 1148, 

photographic. See Photographic. 

reversible, viscosity of (JosH1), ii, 
776. 

Fnehelys, effect of cholesterol and 
oxycholesterol on growth of (RoBERT- 
son), i, 1119. 

Energy, null point (BENNEWITZz), ii, 
97. 
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Enneamminediaquotrihydroxydioltri- 
chromium thiosulphate. See under 
Chromium. 

Enols, synthesis of (WIELAND and 

DorkER), i, 779. 

ferric chloride reaction and bromine 
addition of (KAUFMANN and Ricu- 
TER), i, 231. 

Enolates, action of acyl or alky] halides 
on (SCHEIBLER, MARBENKEL, and 
BassaNoy), i, 918. 

action of carbon monoxide on (ScuErB- 
LER and ScHMIDT), i, 917.: 

Enterokinase (WILLSTA?TTER and WALD- 

SCHMIDT-LEITZ), i, 741. 
activation of pancreatic juice by 
(SETH), i, 202. 

Entropy, definition of (ScHRODINGER ; 

PLANCR), ii, 951. 

calculation of (WEBB), ii, 867. 

of condensed gases at absolute zero 
(EvckEN and FRIEp), ii, 97. 

of ideal gases (v. HAvER), ii, 495; 
(DE KoLosovsk}), ii, 496. 

of supercooled liquids at absolute zero 
(PAULING and ToLMAY), ii, 952. 

Enzyme, Schardinger’s, separation of, 
from milk (Hopkins and Drxoy), i, 
1506. 

Enzymes, preparation of (DE Ton1), i, 


electrolysis of (MAIGNoN), i, 1116. 
dialysis of (WALTER), i, 1357. 
temperature coefficients of activity of 
(Cook), i, 1358. 
action of (v. EuLEn), i, 863. 
action of accelerators for (JAcoBy and 
ROSENFELD), i, 1010. 
combination of auxoureases with 
(ROSENFELD), i, 336. 
influence of light and iodides on 
(PINcUSSEN), i, 468; (PINCUSSEN 
and KLIssIUNIS), i, 469. 
carbohydrate, of starch-free mono- 
cotyledons (CHAPMAN), i, 215. 
of gum (FowLER and MALANDKAR), 
i, 1437. 
oxidising (ONsLow and Roxrnsoy), i, 
1010. 
pancreatic (WILLSTATTER, WALD- 
SCHMIDT-LEITz, and i, 
. 7386; (WILLSTATTER and WALD- 
SCHMIDT-LEITZ; WILLSTATTER 
and PersIE.), i, 741; (WILL- 
STATTER, HAvROWITZ, and 
PETROV), i, 742. 
hydrolysis of esters by (Rona and 
SPEIDEL), i, 103. 
of plants, specific action of (BLAGo- 
VESCHENSKI and SossIEpov), i, 
1007; (BLAGOVESCEENSKI and 
BIELOZEVSK!), i, 1009. 
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Enzymes, protective, production of, 


in the organism (FRANZEN), i, 
1007. 
proteolytic, constitution and mode of 
action of (HvGouNENQ and 
LOISELEUR), i, 1507. 
nephelometry of (Rona and KLEIN- 
MANN), i, 1507. 
of the skin (WoHLGEMUTH and KLop- 
STOCK), i, 203 


Enzymes. See also:— 


Amylase. 
Arginase. 
Auxourease, 
Carboligase. 
Carboxylase. 
Catalase. 
Co-zymase. 
Diastase. 
Emulsin, 
Enterokinase. 
Erepsin. 
Gelatinase. 
Gentiobiase. 
Hexophosphatase. 
Hydrogenase. 
Hydroxynitrilase. 
Invertase. 
Laccase. 
Linamarase. 
Lipase. 
Methylglyoxalase. 
Nucleotidase. 
Pepsin. 

Peptase. 
Peptidase. 
Perhydridase. 
Peroxydase. 
Phosphatase. 
Phosphatese. 
Primeverase. 
Primeverosidase, 
Reductase. 
Rennin. 
Succinodehydrogenase. 
Sulphatase. 
Taka-diastase. 
Taka-esterase. 
Taka-rennin. 
Trypsin. 

Urease. 

Xanthine oxydase. 


Enzyme action (Noyes and Fatk), i, 


471; (Fa LK, Noyes, and 
i, 471, 1360; (ARMSTRONG), i, 
1009. 

electromagnetic nature of (DITMAN), 
ii, 51. 

effect of hydrogen-ion concentration 
on (BROWNLEE), i, 1007. 

kinetics of (Briccs and HALDANE), 
i, 736. 
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Enzyme action, application of the mass 
action law to (HEDIN), i, 1212. 

Ephedrine, action of (CHEN 
ScHMIDT), i, 194. 

y-Ephedrine, synthesis of (Spar), i, 
291; (SpATH and KoLLER), i, 1086. 

d- and /-Epicatechins, and their penta- 
methyl ethers (FREUDENBERG, FIkK- 
ENTSCHER, Harper, and ScHMIDT), 
i, 1165. 

Epipactis palustris, oroglossin in 
(CHARAUX and DELAUNEY), i, 874. 
Equation of state and molecular attrac- 

tion (JARVINEN), ii, 865. 
in relation to laws of thermodynamics 
(Ko.tscHIn), ii, 1061. 
thermodynamic deductions for ad- 
sorbed substances (VOLMER), ii, 539. 
for gases (HERZ), ii, 496. 
with molecular association (LEDUC), 


and 


ii, 376. 
Gibbs’, method of testing (FRUMKIN), 
ii, 856. 
Rydberg-Ritz, constants of (JONEs), 
3. 
Volmer’s, for adsorbed molecules 
(Kar), ii, 1045. 
van der Waals’ (BERGER), ii, 376; 
(vAN LAAR), ii, 495, 647. 
Equilibria at high temperatures (PUSHIN 
and GREBENSHCHIKOV), ii, 38. 
in binary organic systems (Kirran), 
ii, 533 
effect of substitution on, in binary 
systems (KREMANN and Drazin), 
ii, 649; (KREMANN, ZECHNER, and 
WEBER; KREMANN, ZECHNER, and 
Drazit), ii, 650. 
in ternary systems, graphic represent- 
ation of (URAzov), ii, 788. 
of isomerides, influence of solvent on 
(VIxsEBoxsE), ii, 396. 
at membranes (HicKEL), ii, 528, 668. 
of liquids separated by a membrane 
(SCHREINEMAKERS), ii, 399. 
in systems with semi-permeable mem- 
branes (SCHREINEMAKERS), ii, 538, 
869, 975, 1062, 1063; (KAMEYAMA), 
ii, 1062. 
in fused salts (JELLINEK and WoLrFrF), 
ii, 974; (JELLINER), ii, 1160. 
in-, uni-, and  multi-variant 
(ScHREINEMAKERS), ii, 124, 402,975. 
Equilibrium, diagrams of (KuRNAKOov), 
ii, 868. 
Haber’s, equation for (GILLESPIE), 
ii, 294. 
Lewis’ principle of (LEoNnTovIcz2), ii, 
926. 
om constants in gaseous and 
iquid phases (SWIENTOSLAWSKI), ii, 
204. 
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Erbium nitride (FRIEDERICH), ii, 374; 
(FRIEDERICH and SITTIG), ii, 420. 
Erepsin, hydrolysis of peptides by 
(LEVENE and Sims), i, 473. 
pancreatic (WALDSCHMIDT-LE!ITz and 
HaRTENECK), i, 1360. 
Ergotinine, detection of (MAREEUW), 
ii, 1010. 

Erucic acid, calcium salt (KLIMonr, 
v. Moutini, and BENEDTE), i, 506. 
Erythrocyanic acid, and its salts (Wir- 

LAND), i, 1050. 
Eserethole, ¢rinitro- 
BARGER), i, 293. 
Eserine (physostigmine) (STEDMAN and 

BARGER), i, 292. 
of (SPATH and BRUNNER), 
i, 574. 
tautomerism of, and its derivatives 
(PoLONOVsKI and PoLoNoysk}), i, 
151. 
detection of, colorimetrically (Ex- 
KER?T), ii, 247. 
Esters, preparation of:(WAHL; 
and RAUPENSTRAUCRH), i, 880. 
formation of, from aldehydes (CHILD 
and ADKINs), i, 632. 
catalytic formation of (PEARCE and 
ALVARADO), ii, 381. 
velocity of formation of (PETRENKo- 
KRITSCHENKO, BoGATsky, and Lus- 
MAN), li, 556, 
liquid-crystalline properties of acids, 
salts, and (VORLANDER), i, 267. 
velocity of decomposition of (KAr.s- 
SON), ii, 877. 
influence of the base on the velocity of 
saponification of, in methyl alcohol- 
water mixtures (JoNEs, 
and ScARBOROUGH), ii, 137. 
additive compounds of acids and 
(KENDALL and BooGE; KENDALL 
and Kine), ii, 972. 
of dibasic acids, velocity of saponitic- 
ation of (BR6NSTED and DELBANco), 
ii, 684. 
of strong acids, hydrolysis of (OLIVIER 
and BERGER), li, 802. 
aromatic, synthesis of (SopERMANN 
and JoHNsoN), i, 814. 
reaction of sodium with (BLIcKr), 
i, 662. 
Esterification (BHIDE and SupBoROUGH), 
i, 1127. 
viscosity and surface tension during 
(CAUQUIL), ii, 964. 
Ethane, dielectric constant of (SmiTH 
and ZAHN), ii, 1118. 
Ethane, hexabromo-, preparation of, 


(STEDMAN and 


electrolytically (Dusso1), i, 350. 
s-dibromodithiocyano- and tribromo- 
thiocyano- (S6DERBACK), i, 899. 
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Ethane, af-dichloro-, action of sulphuric 
acid and its anhydride on(LErovse), 
i, 784. 
tetrachloro-, solubility of mixtures of 
naphthalene and (COHEN, DE 
MEESTER, and MOESVELD), ii, 190, 
852. 
halogen derivatives, reactivities of, 
with various reagents (PETRENKO- 
KrITSCHENKO, ‘'ALMUD, BurMi- 
pE-KATZMAN, and GANDELMAN), ii, 
802. 

Ethanetetracarboxylic acid, potassium 
and sodium salts, and’ amino-, potass- 
ium salt (PHILIPPI, SEKA, HAGER, 
and LANDAU), i, 512. 

Ethers, preparation of (SENDERENS), i, 

118; (Wvuyrs), i, 501. 

reaction of, with oxalic acid (WAsER 
and SANDER), i, 536. 

halogen-substituted, preparation of 
(Foran), i, 774. 

imino-aryl (CHAPMAN), i, 1400. 

Etheserolene picrate (STEDMAN and 
BARGER), i, 293. 

Ethoxide, sodium, action of nitric oxide 

on (Hess), i, 58; (TRAUBE), i, 
110. 

additive compounds of esters and 
(ADICKEs), i, 1378. 

Ethoxyacethydroxamic acid, and its 
potassium salt and derivatives (JoNES 
and Powers), i, 14. 

2-Ethoxyacridine, 9-amino-, and its 
acetyl! derivative (FARBWERKE VORM. 
MetsrEr, Lucius, & Brinine), i, 
429, 

7-Ethoxyacridines, d‘amino-, and chloro- 
amino- (FARBWERKE VORM. MEISTER, 
Lucius, & BrUNInG), i, 430. 

4-Ethoxyallylbenzene, 3-hydroxy-, and 
its derivatives, preparation of, from 
safrole (KAFUKU), i, 1413. 

8-p-Ethoxyanilinobutaldehyde diethyl- 
acetal (MAson), i, 834. 

4-a-p-Ethoxyanilinoethylideneamino- 
antipyrine (WEIL), i, 157. 

4.a-p-Ethoxyanilinoethylideneamino- 
benzoic acid, ethyl ester (WEIL), i, 
157. 

B-Ethoxybenzoic acids, p-bromo-, p- 
chloro-, p-iodo-, and p-hydroxy-, and 
their esters (FARBWERKE VORM. 
Meister, Lucius, & Brtnrne), i, 
1423. 

1:Ethoxy-2:3-benzoxazine (GRIFFITHS 
and INGoLp), i, 1190. 

B-Ethoxybenzoyl chloride, 
(FARBWERKE VORM. 


p-chloro- 
MEISTER, 


Lucius, & Brunrne), i, 1423. 
2-Ethoxybenzoylbenzoic acids (BRAND 
and Krey), i, 904. 
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5-Ethoxy-2-isobutyloxazole (KARRER, 
MiyAMIcHI, StoRM, and WIDMER), 
i, 594. 

y-Ethoxybutyronitrile (BREcKPor), i, 
14 


a-Ethoxy-a8-dibenzoylethylene (Con- 
ANT and LuTz), i, 682. 
5-Ethoxy-2:4-dimethyloxazole, and its 
picrate (KARRER, MIyAMICHI, STORM, 
and WIDMER), i, 594. 
4-Ethoxy-2:6-dimethylpyridine, 3- 
amino- and 3-nitro-, and their deriv- 
atives (COLLIE and BisuHop), i, 974. 
§-Ethoxy-1:3-dimethyl-3-vinylindolin- 
2-one, and its picrate (STEDMAN and 
BAYER), i, 293. 
7-Ethoxy-9:9-diphenoxy-9:10-dihydro- 
acridine, 3-amino-, and its hydro- 
chloride (FARBWERKE VoORM. MEI- 
STER, Lucius, & BrUNING), i, 430. 
a-Ethoxy-a-ethylbutyramide (NEw- 
BERY), i, 376. 
5-Ethoxy-3-ethyl-4:5-dihydrouric acid, 
4-hydroxy- (Bittz and PEUKERT), i, 
1463. 
2-Ethoxy-1-cyc/ohexanol 
HoFFMANN), i, 910. 
2-Ethoxy-l-cyc/lohexanone (Kitz and 
HOFFMANN), i, 910. 
2-Ethoxy-A!-cyclohexene, 1l-cyano- (Vv. 
Auwers, Baur, and FREsE), i, 312. 
7-Ethoxy-9-hydroxyethylaminoacrid- 
ine, 3-amino-, and its hydrochloride 
(FARBWERKE VORM. MEISTER, 
Lucius, & Britntnc), i, 430. 
Ethoxylutidine. See Ethoxy-2:6-di- 
methylpyridine. 
Ethoxymalonic acid, dissociation con- 
stant of (FAIRWEATHER), i, 631. 
8-Ethoxy-2-p-methoxyphenylbenzo- 
pyrylium salts, 3-hydroxy-(Ripgway 
and Ropinson), i, 55. 
2-Ethoxy-5-methylacetophenone, and 
its derivatives (v. AUWERS, LECHNER, 
and BUNDESMANN), i, 266. 
m- and p-Ethoxymethylbenzonitriles 
(v. Braun and REIcn), i, 1405. 


(Kérz and 


Ethoxymethylbenzyl alcohols 
Braun and Rercn), i, 1405. 
Ethoxymethylbenzyl bromides (Vv. 


Braun and Reicn), i, 1405. 
m- and p-Ethoxymethylbenzylamines, 
and their salts(v. BRauN and 
i, 1405. 
Ethoxymethylcarbimide 
PowERs), i, 14. 
Ethoxymethylenemalonoguanidice acid 
ethyl ester (MiTTrER and PALir), 
1320. 
w-Ethoxymethylfurfuryl-bis-(3-acetyl- 
2:4-dimethylpyrryl)methane (Fiscrr 
and HEYSE), i, 78. 


(JoNEs and 


ii, 1550 


w-Ethoxymethylfurfuryl-bis-(3-carbeth- 
oxy-2:4-dimethylpyrrylmethane (I'Is- 
CHER and HeEyss), i, 78. 

m- and p-Ethoxymethylphenylaceto- 
nitriles (v. BRAUN and ReEicH), i, 1405. 

8-Ethoxymethylphenylethylamines, and 
their salts (v. Braun and REIcH), 
i, 1405. 

5-Ethoxy-2-methyl-4-‘sopropyloxazole, 
and its picrate (KARRER, MIYAMICHI, 
Srorm, and WIDMER), i, 594. 

4-Ethoxy-2-methylpyridine-6-carboxylic 
acid, and nitro-, and their derivatives 
(CoLLIE and BisHop), i, 974. 

3-Ethoxy-2-methylquinoline methiodide 
(Tr6GER and DUNKER), i, 433. 


N-Ethoxymethylsuccinimide (CHER- 
BULIEZ and SuULZER), i, 1252. 
Ethoxyoxalacetic acid, ethy! ester, 


thermal decomposition of (WATSON), 
ii, 556. 
8-Ethoxy-2-phenylbenzopyrylium ferri- 
chloride, 3-chloro- and 
Rosinson), i, 693. 
3-p-Ethoxyphenylhydantoin 
and JOHNSON), i, 582. 
2-Ethoxy-3-phenylcyc/opropane-1:2-di- 
carboxylic acid, and its esters 
(HAgErRpDI and THorPe), i, 924. 
1-p-Ethoxyphenylpyridinium salts (Vor- 
LANDER), i, 1256. 
1-p-Ethoxyphenyl-4-pyridone, and its 
perchlorate (VORLANDER), i, 1257. 
p-Ethoxyphenylthiohydantoic acid, pot- 
assium salt (COGHILL and JOHNSON), 
i, 582. 
Ethoxypicoline chloroplatinate (CoLLIE 
and BisHop), i, 974. 
4-Ethoxypropenylbenzene, 3-hydroxy-, 
and its derivatives, preparation of, 
from isosafrole (KAFUKU), i, 1413. 
B-Ethoxypropylbenzene, -bromo- 
(SCHMIDT, BARTHOLOME, and AsMAs), 
i, 136. 
4-Ethoxypropylbenzene, 3-hydroxy-,and 
its phenylurethane (KaFUKU), i, 1413. 
o-y-Ethoxypropylbenzonitrile(v. Braun 
and KAISER), i, 1414. 
o-y-Ethoxypropylbenzyl alcohol (Vv. 
Braun and KaAIsEx), i, 1414. 
o-y-Ethoxypropylbenzylamine, and its 
hydrochloride (v. BRAUN and KAIsEr), 
i, 1414. 
5-Ethoxy-2-n-propyl-4-isobutyloxazole 
(Karrer, Miyamicui, Storm, and 
WIpMER), i, 594. 
5-Ethoxy-4-isopropy1-2-sec. -butylox- 
azole (KARRER, MIYAMICHI, STuRM, 
and WIDMER), i, 594. 
4-Ethoxypyridine, and its 2:6-dicarb- 
oxylic acid, and their salts (CoL1iE 
and BisHop), i, 974. 


(CoGHILL 
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2-Ethoxy-1:2:3:4-tetrahydronaphthal- 
ene (Vv. Braun and Kaiser), i, 1414, 

pentyl-4-‘sobutyloxazole (GRANACH- 
ER), i, 594. 

Ethyl alcohol, preparation of, by catalytic 
reduction of acetaldehyde (Nr- 
GOSHI), i, 1375. 

by dehydration of rectified spirit 
with anhydrous calcium chloride 
(SupBoRouGH and Ayyar), i, 
1125. 
formation of, by carbohydrate fer. 
mentation (Moskovirs), i, 1511. 
refractive index of (BENNETT and 
GARRATT), i, 498. 
thermal properties of (PARks), ii, 491. 
density and compressibility of solu- 
tions of (RICHARDS and CHADWELL), 
ii, 1049. 
boiling points of mixtures of benzene, 
water, and (BARBAUDY), ii, 766. 
distillation of aqueous mixtures of 
(OMAN and GUNNELIUs), ii, 953. 
surface tension of (ALI), ii, 768. 
equilibrium of 2-butyl alcohol, water, 
and (DROUILLON), ii, 651. 
miscibility of zsobutyl alcohol, water, 
and (Brun), ii, 769. 
equilibrium of ethyl ether, water, and 
(PEASE and Yune), ii, 37. 
— of mixtures of isopropyl 
alcohol and (ParKs and KELLEY), 
li, 764. 
apparatus for dehydration of (GuINoT), 
i, 1229. 
contraction of, on dilution (Foran), 
ii, 101. 
effect of, in promoting 
(LOEBENSTEIN), ii, 520. 
polymerisation of, by heating with 
aluminium oxide and iron (IPATIEV 
and KisukwIy), i, 226. 
catalytic dehydrogenation of, and its 
mixtures with amyl alcohol (Con- 
STABLE), ii, 881. 
electrolytic chlorination of (KoID- 
zUMI), ii, 808. 
catalysis by alumina of the reaction 
between ammonia and (DoRRELL), 
ii, 1174. 
effect and fate of, in the body (SourH- 
GATE), i, 1503. 
concentration in blood and excretion 
of, at high altitudes (BIEHLER), 
i, 1115. 
tolerance of, in man (HANSEN), i, 1503. 
detection of ethyl phthalate in 


swelling 


(RALEIGH and Marie), ii, 605. 

determination of (AstTRUC and RADET), 
ii, 443; (MarTINIand Nourisson), 
ii, 719; (WIMMER), ii, 1006. 
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Ethyl alcohol, determination of, volu- 
metrically (JEROME and PrEpIy), ii, 
905. 

determination of water in mixtures 

of ethyl ether, water, and (NEw- 
MAN), ii, 156. 

Ethyl alcohol, ¢ribromo-, behaviour of, 
in the body (ENDOH), i, 332. 

B-bromo-A-nitro-, potassium salt, and 

B-chloro-8-bromo-£-nitro-, and 
chloronitro-, sodium salt (TRENEL 
and WILKENDORF), i, 112. 

Ethyl orthocarbonate, hydrolysis of 
(SKRABAL and BALTADSCHIEVA), 
ii, 139. 

B-benzoxy- and £-methoxy-ethyl 
ethers, 8-chloro- (CRETCHER and 
PITTENGER), i, 228. 

chloride, inhalation of (DAvipson), 
i, 1503. 

determination of Avogadro’s number 
from the diffusion of light by 
(DavRE), ii, 753. 
Ethyl ether, density and compressibility 
cf (RicHARDs and CHADWELL), 
ii, 1049. 
viscosity of (CLARK), ii, 499. 
mobilities of ions in (LOEB), ii, 
832. 

mutual solubilities of aqueous mix- 
tures of (KABLUKOV and MALIs- 
CHEVA), ii, 768. 

equilibrium of ethyl alcohol, water, 
and (PEASE and Yun), ii, 37. 

pharmacology of the oxidation pro- 
ducts of (MirA), i, 195. 

determination of water in mixtures of 
alcohol, water, and (NEWMAN), 
ii, 156. 

Ethyl ether, §8’-dichloro-, syntheses 
with (CRETCHER and PITTENGER), 


i, 228; (CrercHER, Kocn, and 
PITTENGER), i, 627. 
octachloro- (GOLDSCHMIDT and 


i, 497. 

Ethyl 3-hydroxy-5-methoxypheny] 
ether, B-hydroxy-, and its phenyl- 
urethane (SonN and PatscHKEe), 
i, 282. 

hypochlorite, and its reactions (Tay- 
Lor, McMILLAN, and GAMMAL), 
i, 501; (GoLDSCHMIDT, ENDREs, 
and Drrscu), i, 502; (DuRAND 
and Navss), i, 1054, 1230. 

p-methylaminophenyl sulphide, and 
its picrate (RIVIER and RICHARD), 
i, 1416. 

sulphide, compounds of _platinic 
chloride and (P. C. and K. C. B. 
RAy), ii, 1121. 

vinyl ether, §-chloro- (CRETCHER, 
Kocu, and PITTENGER), i, 628. 
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Ethylacetylurethane, 8-chloro- and 
B-iodo- (CHINOIN FABRIK CHEMISCH- 
PHARMAZEUTISCHER PRODUKTE), 

Ethyl alkyl ketones, formation of, from 
vinylalkylearbinols (DELABY and 
DuUMOULIN), i, 632. 

Ethylallylbarbituric acid (VoLWILER), 
i, 1174. 

Ethylallylditsobutylarsonium _ iodide, 
and its compound with iodoform 
(STEINKOPF and BEssARItscB), i, 496. 

a-Ethylallylbutyrophenone (HALLER, 
Baver, and RaMARrt), i, 261. 

Ethylallylindazolium iodides (Vv. 
AuWERS and PFURL), i, 1101. 

9-Ethylamino-7-ethoxyacridine, 
3-almino- (FARBWERKE VORM. 
MetstErR, Lucius, & Brinine), i, 
430. 

2-Ethylamino-5-phenyl-1:3:4-thiodi- 
azine (Bosk), i, 1466. 

2-Ethylamino-y-toluic acid, 3:5-dinitro- 
(Giva and Perronio), i, 1397. 

2-Ethylamino-p-tolyl hydrogen 4-thio- 
sulphate, 5-amino- (HELLER), i, 315. 

Ethylammonium chloroferrates (REMY 
and RorHe), ii, 1089. 

Ethylaniline, vapour pressure of (NEL- 

son and WALEs), ii, 494. 

m-nitrobenzenesul phonamide 
VEL, KINGSBURY, 
i, 245. 

Ethylanthraquinones, fluoro- (QUAYLE 
and REID), i, 1289. 

Ethylbenzene, o- and p-fluoro- (QUAYLE 
and REID), i, 1289. 

Ethylbenzoyl-o-benzoic acids, chloro- 
and fluoro- (QUAYLE and REID), 
i, 1289. 

4-Ethyl-1-benzylglyoxaline, 4-8-amino- 
(GERNGROSS), 1, 441. 

o-amino-, and its derivatives (Vv. 
Braun and ZosEt), i, 1456. 

Ethyl-p-bromoaniline, N-hydroxy- 
(Dartns, BREwsTER, MILLER, 
MANEVAL, and SULTZABERGER), 
i, 1063. 

B-Ethylbutan-y-ol, 5-amino-, benzoyl 
derivative (THoMAs and BETTZIECHE), 
i, 250. 

Ethylbutylals (ApAMs and ADKINs), 
i, 785. 

Ethyl-n-butylhydroxylamines, and their 
hydrochlorides (NEUFFER and HoFF- 
MAN), i, 891. 

Ethyl-n-butylhydroxyurethanes 
(NEvUFFER and HorrMAy), i, 891. 

a-Ethylbutyronitrile, a-bromo- (FARB- 
WERKE VORM. Meister, Lucius, & 
Brunino), i, 377. 


(Mar- 
and SMITH), 


| 
| 
| 
| 
| 
| 
| 
| 
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a-Ethylbutyrylearbamide, a- and 
B-bromo-, action of alkali hydroxides 
on, and af-dibromo- (NEWBERY), 
i, 375. 

w’-Ethylearbamide, w-cyanoacety] deriv- 
ative (BiLtz and PEUKERT), i, 1462. 

Ethylcarbonato-3-methyl-2-coumarilic 
acid (FrIEs and NOHREN), i, 954. 

7-Ethylcarbonatocoumarin, and _ 3- 
bromo- (Fries and N6HREN), i, 954, 

6-Ethylcarbonato-4-methylcoumarin 
(FRIES and NOHREN), i, 954. 

7-Ethylcarbonato-4-methylcoumarin, 
and 3-bromo- (FrIEs and N6HREN), 
i, 954. 

B-Ethylearbonatopropionie acid, ethyl 
ester and nitrile (CHAPMAN and STE- 
PHEN), i, 669. 

Ethyl-8-chloroethylmalonic acid, ethyl 
ester (VOORHEES and SKINNER), i, 
837. 

Ethyl-y-chloropropylaniline (WoLFF), 
i, 428. 

a-Ethylcrotonylearbamide (NEWBERY), 
i, 375. 

5-Ethyl-5-8-diethylaminoethylbarbit- 
uric acid, and its hydrochloride 
(VooRnEES and SKINNER), i, 837. 

Ethyl-8-diethylaminoethylmalonic 
acid, ethyl ester (VOORHEES and SKIN- 
NER), i, 837. 

Ethyldihydrochelerythrine (GADAMER 
and STICHEL), i, 287. 

uric acid, and its hydrochloride 
(VooRHEES and SKINNER), i, 837, 

Ethyl-8-dimethylaminoethylmalonic 
acid, ethyl ester (VooRHEEs and 
SKINNER), i, 837. 

pyridine, and its derivatives (MUMmM), 
i, 967. 

4-Ethyl-1:6-dimethylpyridine-3:5-di- 
carboxylic acid, ethyl ester, metho- 
sulphate (Mumm), i, 964. 

N-Ethyldiphenylamine-6-carboxylic 
acid, 2’-amino-, and its acetyl deriv- 
ative and their silver salts, and 2’- 
nitro- (BURTON and Gixson), i, 154. 

Ethyldi-7-propylsulphonium iodide, and 
its compound with iodoform (STEIN- 
and BEsSARITSCB), i, 496. 

Ethylene, preparation of, and its di- 

bromide (KESTING), i, 625. 
dielectric constant of (SMITH and 
ZAHN), ii, 1118. 
compressibility of (BATUECAs), ii, 
497 


absorption of, by phosphoric acids 
(MULLER), i, 1373. 

equilibrium of hydrogen bromide with 
(MaAss and Wricxr), ii, 214. 
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Ethylene, spontaneous combustion of, 
during preparation of ethylene 
dichloride (SHARMA), i, 109, 

catalytic combination of hydrogen and, 
in presence of copper (PEASE and 
STEWART), ii, 691, 

catalytic addition of halogen acids to 
(WisauTt, DIEKMANN, and 
GERS), i, 494. 

as an anesthetic (OBERHELMAN and 


DyniEwicz; LEAKE), i, 862; 
(Davipson), i, 1503. 
substituted derivatives, action of 


silicates on (LEBEDEV and Fito- 
NENKO), i, 225, 

Ethylene, dibromonitro- (WIELAND and 

JUNG), i, 1374. 
8-bromo-a-thiocyano-, s-dithio- 

cyano- (SODERBACK), i, 899. 
tetraiodo-, preparation of, 

lytically (Dusso1), i, 350. 

Ethylenes, addition of azo compounds 
to (INGoLD and WEAVER), i, 580. 

Ethylenes, dichloro-, ultra-violet absorp- 
tion spectra of (ERRERA and HeEnR}), 
ii, 738. 

Ethylenediamines, substituted, V-carb- 
oxylic esters of (HARTMANN and 
Kcr), i, 1045. 

Ethylene glycol, latent and specific 
heats of (Parks and KELLEY), ii, 
949, 

Ethylene glycol, thio-, derivatives of 

(FromM and J6re), i, 352. 
dithio-, compounds of gold chloride 
with (RAy,) ii, 184. 

Ethylene oxide, Friedel and Crafts’ 
synthesis with (ScHAARSCHMID?, 
HERMANN, and S8zemzo), i, 1278. 

action of aniline on (GABEL), i, 535, 
pharmacological action of (STEHLE, 
Bourne, and Lozinsky), i, 333. 

Ethylene oxides, substituted, isomerism 
ot (TIFFENEAU, OREKHOY, and Livy), 
i, 544. 

Ethylenic compounds, addition of iodine 

to (ANDRE and FRANCOIS), i, 356. 

isomeric, optical properties of (ERRERA 
and HEnr?), ii, 1137. 

aliphatic, rate of catalytic hydrogen- 
ation of (LEBEDEV, KOBLIANSKY, 
and YAKUBCHIK), i, 350. 

aromatic, velocity of oxidation of 
(BOESEKEN and BLUMBERGER), i, 
240. 

peroxides (FERNANDEZ), i, 

69. 


electro- 


5-Ethylhexenones, isomeric, and their 
semicarbazone (Kon and LiINsTEAD), 
i, 633, 

1-Ethyl-2-cyclohexyleyclohexane (Gar- 
LAND and ReErp), i, 1281. 


ie 
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1-Ethy]-2-cyclohexyleyclohexanal (GAR- 
LAND and REID), i, 1281. 

(GARLAND and REID), i, 1281. 

(GARLAND and REID), i, 1281. 

1-Ethyl-6-cyclohexylidene-A?-cyc/o- 
hexene (GARLAND and REID), i, 1281. 

Ethylideneaminosuccinic acid, ¢ri- 
chloro-, brucine salt (BERGMANN, 
Evss.in, and ZERVAs), i, 891. 

Ethylideneaniline, bromonitro- (WIE- 
LAND and JuNnG), i, 1374. 

Ethylidenemalonic acid, ethyl ester, 
action of anilinophenylacetonitrile 
with (HicGinsoTHAM, LAPWorRTH, 
and Simpson), i, 35. 

a-Ethylindole (VERLEY and Brpuwés), 
i, 578. 

a-Ethylindole, 3-8-amino-, salts of 

(Masima and Hosurtno), i, 1451. 

3-8-amino-a-hydroxy-, synthesis of, 
and its picrate and acetyl deriv- 
atives, and 3-p-nitro-a-hydroxy-, 
acetyl derivative (Magima and 
KoTaKE), i, 1450. 

5-Ethylindolylhydantoin (Oppo), ii, 
298. 

Ethylglycuronic acid, tribromo- 
(EnpoH), i, 332. 

y-Ethyl-A*y-heptadiene (GRIGNARD and 
VESTERMAN), i, 514. 

+-Ethylheptane-85-diol (GRIGNARD and 
VESTERMAN), i, 518. 
y-Ethyl-Ay-hepten-a-ol (GRIGNARD and 
VESTERMAN), i, 513. 
B-Ethylhexaldehyde, y-hydroxy-, pre- 
paration of (GRIGNARD and 
VESTERMAN), i, 513. 
and its semicarbazone (GRIGNARD 
and DusieEn), i, 111. 
7-Ethylhexan-d-one, y-hydroxy-, semi- 
carbazone of (BRUYLANTS), i, 15. 
2-Ethylcyclohexanone, 2-cyano-, and its 
derivatives (v. AUwERS, BAuHR, and 
FRESE), i, 312. 
8-Ethyl-48-hexenaldehyde (GRIGNARD 
and VESTERMAN), i, 513. 

Ethylhydrobenzoins, optically active, 
dehydration of (McKenzie and 
RocGER), i, 25. 

Ethylmaltoside, and its hepta-acetyl 
derivative (FREUDENBERG, v. Hocu- 
STEITER, and ENGELS), i, 635. 

Ethylmercuric mercaptan (KoTEN and 
ApDAms), i, 236. 

(Ko- 
TEN and ADAMs), i, 237. 

e-Ethylnonane (Hess and BAprest), 
i, 349. 

5-Ethyl-Acé-octadiene (GRIGNARD and 
VESTERMAN), i, 514. 
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5-Ethyloctane-ye-diol (GRIGNARD and 
VESTERMAN), i, 513. 

5-Ethyl-A‘-octen-y-ol (GRIGNARD and 
VESTERMAN), i, 514. 

Ethyloleamide, NV-amino- (SocilETY oF 
CHEMICAL INDUSTRY IN BASLE), i, 
1133. 

y-Ethylpentan-y-ol, 5-amino-, benzoyl 
derivative (THoMAS and BETrzIECHE), 
i, 250. 

B-Ethyl-A«- and -AS-pentenoic acids, 
and their derivatives (Kon and 
LINSTEAD), i, 506. 

a-Ethyl-A!-cyclopentenylacetone, and its 
semicarbazone (Kon and LINSTEAD), 
i, 638. 

6-Ethylphenoxarsine, and its oxide 
(AESCHLIMANN), i, 706. 

Ethylphenylacetic acids, amino-, and 
their derivatives (v. Braun and 
ReErcH), i, 1406. 

2-Ethyl-3-phenylisoindolinone. 3-hydr- 
oxy-2-B-bromo-, and its derivatives 
(KoHN and LAKNER), i, 1276. 

Ethylphthalimide, 8-bromo-, action of 
magnesium phenyl bromide on (KOHN 
and LAKNER), i, 1276. 

Ethylpiperidinoethylcarbamic acid, 
phenyl ester, and its hydrochloride 
(HARTMANN and KAer), i, 1046. 

Ethylpropylindazolium iodides (v. 
AUWERs and PruHL), i, 1101. 

2-Ethyl-1-propylcyc/opropane-1-gly- 
oxylic acid, and its salts and oxime 
(FREJKA and Baas), i, 669. 

Ethylpyridine picrate (THoms and 
BERGERHOFF), i, 575. 

4-Ethylpyridine (CHEMISCHE FABRIK 
AUF AKTIEN vorM. E. SCHERING), 
i, 431. 

4-Ethylpyridine, 2-amino- (CHEMISCHE 
FaBRIK AUF AKTIEN vorM. E. 
ScHERING), i, 301. 

1-Ethyl-2-pyridylnitroimine (TscuiT- 
SCHIBABIN and MENSCHIKOV), i, 438. 

2-Ethyl-4-quinazolone, 3-amino-, and 
its acetyl derivative (HELLER, 
GOHRING, K1oss, and KOHLER), i,1323. 

Ethylstearamide, NV-amino- (Society oF 
CHEMICAL INDUSTRY IN BASLE), i, 
1133. 

Ethylsulphonic acid, calcium salt 
(CHEMISCHE FABRIK VoRM. SANDOZ), 
i, 1377. 

2-B-hydroxy-, and its derivatives 
(Sk1rA and REITMEYER), i, 140. 

a-Ethylthiocarbamides, a8-hydroxy-, 
substituted, and their derivatives 
(Dans, BREwsTER, MALM, MILLER, 
MANEVAL, and SULTZABERGER), i, 
1063. 


1 
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Ethyldithiocarbomalic acids, and their 
salts (HOLMBERG), i, 1238. 
a-Ethyl-aa’-thiodilactic acids, and their 
salts (AHLBERG), i, 885. 
2-Ethylthiol-1:4-dimethylglyoxaline, 
and its salts (BuRTLES, PyMAN, and 
ROYLANCE), i, 697. 
2-Ethylthiol-1-phenylglyoxaline, and 
its picrate (BURTLES, PYMAN, and 
RoyYLANCE), i, 697. 
o-Ethylthiophenol, and its salts and 
methyl ether (FRICKE and SPILKER), 
i, 249. 
2-Ethylthiouracil xyloside and triacetyl- 
xyloside (LEVENE and Sosorka), i, 
1464. 
Ethyl-7-toluidine, 2:4- and 4:6-dinitro-, 
(Giva and PETRONIO), i, 1397. 
1-Ethyluracil, 6-amino-, 5:6-diamino-, 
and 5-nitroso-6-amino-, and its am- 
monium salt (Binrz and PEUKERT), 
i, 1462. 
1-Ethyluracil-5-ethylurethane, 6-amino- 
and PEUKER?), i, 1462. 
Ethylurethane, §-chloro- and 8-iodo- 
(CHINOIN Fabrik CHEMISCH-PHAR- 
MAZEUTISCHER PRODURTE), i, 13. 
dichloro- (MELDRUM and ALIMCHAN- 
DANI), i, 1273. 
Ethylurethylane, dichloro- (MELDRUM 
and ALIMCHANDANI), i, 1273. 
8-Ethyluric acid, derivatives of, and 
8-thio- (Binrz and PEUKERT), i, 
1462. 
3-Ethylisouric acid, 5(4)-chloro- (BiILtTz 
and PEUKERT), i, 1463. 
Ethylvinylearbinol, resolution and 
rotation of, and its esters (KENYON 
and SNELLGROVE,), i, 771. 
3-Ethylxanthine, and 8-chloro- (BiILTz 
and PEUKERT), i, 1463. 
4-Ethyl-o-xylene, ¢ribromo- and ¢rinitro- 
(KRUBER), i, 1137. 
4-Ethyl-o-xylenesulphonic acid, sodium 
sait and amide (KruBEr), i, 1138. 
Ethyl-y-xylidine, N-hydroxy- (DaAIns, 
BREWSTER, MALM, MILLER, MANE- 
VAL, and SULTZABERGER), i, 1063. 
Eucalyptus oil (PENFOLD and Morri- 
SON), i, 688. 
Sicilian (INVIDIATO), i, 688. 
Eucalyptus piperita, oils from (PENFOLD 
and Morrison), i, 688. 
Eugenol, oxidation of, 
(VERLEY), i, 406. 
derivatives of (THomMs and Kemp), 
i, 789. 
isoEugenol, electrochemical oxidation 
of (FicHTER and CHRISTEN), i, 
813. 
Euphorbiacee, oil 
(GILLOT), i, 760. 


with ozone 


from species of 
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Evaporation, capillarity efflores- 
cence (SCHULTZE), li, 287. 
of liquids, kinetic theory of (Mac- 
LEOD), ii, 784. 

Evaporation apparatus for bumping 
liquids (SCHMALFUss and WERNER), 
ii, 590. 

Excreta of rats, vitamin-B in (SALMon), 
i, 1516. 

Expansion coefficient of liquids (Sas. 
LAWSKY), ii, 26. 

Explosions, theory of waves of (Jouc- 

NET), ii, 1169. 
wave of maximum energy in the 
sound spectrum of (Durovr), ii, 
183. 
propagation of (LAFFITTE), ii, 135, 
ionisation in propagation of (MALI- 
NOWSK1), ii, 182. 
gaseous (Brown, LESLIE, and Hunn), 
ii, 682. 
of electrolytic gas, safety devices 
against (NORMANN), ii, 996. 
of mixed gases (BERL and Fiscuer), 
ii, 413 ; (WENDLANDT), ii, 801. 
Explosives, theoretical force of (BuRLOT; 
LE CHATELIER), ii, 558. 
force and co-volume of (BURLOT), ii, 
1170. 
test for the stability of (PoLLArRD), 
ii, 803. 
rates of explosion of (SmirH), ii, 
804. 
pressure developed by combustion of 
(BuRtorT), ii, 1170. 
equilibrium of gases in combustion of 
(YAMAGA), ii, 294. 
determination of nitrogen in (Mar- 
QUEYROL, CHENEL, FRIEDERICH, 
FLoRENTIN, KOEHLER, and Lori- 
ETTE), ii, 599. 
Extraction, theory of (FRENc), ii, 
Extraction apparatus (PATTERSON), ii, 
51, 
for solids (SCHMALFUSs and WERNER), 
ii, 234; (STRUENSEE), ii, 996. 
with heavy solvents (ScHMALFUss and 
WERNER), ii, 897. 
modified Soxhlet (KOHLER), ii, 708. 
Eye, chemical constitution of the lens 
of (LABBE and LAvaGNna), i, 724. 
effect of magnesium on pressure in the 
(KANEKO), i, 333. 


F. 


Feces, porphyrin of (PAPENDIECK), i, 
98 


human, new porphyrin from (K&MERI), 
i, 188. 
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Feces, detection of bilirubin and urobilin 
in (ADLERSBERG and PorRGEs), i, 98. 
determination of blood in (vAN Eck), 
i, 187. 
determination of diastase in (FRANK 
and DoLESCHALL), i, 461. 
determination of urobilin in (VAN 
SPENGLER ; TERWEN), i, 1351, 
determination of urobilinogen in 
(TERWEN), i, 1351. 
Fagopyrum esculentum, water-soluble 
proteins of (SAWAMURA and SasAk}), 
1, 346. 
Fats, Kéntgen-ray structure of (TRIL- 
LAT), ii, 752. 
chemistry of (MARGosCHES, FRIED- 
MANN, and TscHORNER), i, 629; 
(MARGOSCHES, FRIEDMANN, SCHEI- 
nost, and TsCHORNER), i, 883. 
spreading of lenses of, on water (CARY 
and RipEAL), ii, 1046, 1047, 1048. 
biochemistry of (BLoon), i, 1346. 
specific dynamic action of (MELLY 
and v. K6TTH), i, 332. 
autoxidation of (Tscuircn), i, 356. 
oxidation of, by fungi (DERx), i, 
1119. 
influence of glutathione on oxidation 
of (HopxKIns), i, 1499. 
animal, calorific value and analysis of 
(KRZYWANIK), i, 1496. 
colloidal, interaction of colloidal 
lipoids with (EICHHOLTZ), i, 199. 
human subcutaneous, fatty acid in 
(EcKSTEIN), i, 1203. 
natural, fatty acid constituents of 
(ARMSTRONG, ALLAN, and Moore), 
i, 353, 504. 
in blood. See Blood. 
determination of the acetyl value of 
(ANDRB), ii, 446. 
determination of iodine—bromine 
numbers of (K6pKE), ii, 246; (WINK- 
LER), ii, 446, 1069. 
determination of the iodine value of, 
by Winkler’s method (SCHEFFLER), 
ii, 1008. 
Fehling’s solution (PHGURIFR), ii, 1208. 
Fenchane-6-nitrosohydroxylamine, 6- 
cyano-, and its salts and derivatives 
(PASSERINI), i, 1290. 
eyanohydrin (PAssERINI), i, 
a-and 8-Fenchyl alcohols, and their 
esters, and their rotatory power 


(KENYON and Prisron), i, 941. 
Fermentation as a unimolecular reaction 
(AMBARD), ii, 1170. 
action of iron salts in (HopEL and 
_ (NEUVENSCHWANDER), i, 615. 
in the organism, effect of quinine on 
(SmoropINcEV and Apova), i, 335. 
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Fermentation with zymase (JENSEN), i, 
337. 
alcoholic (LEBEDEV), i, 204 ; (Kostyt- 
SCHEV and FrREy), i, 1214. 
effect of radioactive substances on 
(KAyYsER and DELAVAL), i, 1118. 


action of ultra-violet light on 
(RemoLo and REMO DE Faz)), i, 
475. 


relation of hydrogen-ion concentr- 
ation to( HAGGLUND and AUGUST- 
son), i, 476. 
bacterial GRAAFF and LE Févre), 
i, 478. 
of carbohydrates by Bacillus macerans 
(Mosxkovirts), i, 1511. 
lactic acid (VIRTANEN), i, 866. 
in presence of mercuric chloride 
(LUMIéRE), i, 108. 
effect of insulin on (Noyes and 
EsTILt), i, 107. 
Ferrie hydroxide. See under Iron. 
Ferric acid. See under Lron. 
Ferricyanides, oxidation of iodides by 
(WAGNER), ii, 49. 
Ferrite, crystalline structure of, in pearl- 
ite (BELAIEW), li, 768. 
Ferrocyanides, action of halogens on 
(DEL FRESNO), ii, 1192. 
Ferromagnetism, theory of (McKEE- 
HAN), li, 944. 
Ferrous salts. See under Iron. 
Fibres, vegetable, d-glyeuronic acid in 
(SCHWALBE and FELDTMANN), i, 1238. 
Fibrin, bromo- (VANDERVELDE), i, 707. 


Fibrinogen, physical chemistry of 
(WOHLISCR), i, 452. 
precipitin reactions of (HEKTOEN 


and WELKER), i, 1487. 
determination of (STARLINGER and 
Hartt), i, 716. 
Ficus carica, enzymes 

(Visco), i, 471. 

Films, formation of, on water (CARY 

and RIDEAL), ii, 1046, 1047, 1048. 

on water, structure of (ADAM), ii, 
195. 

between liquids (HARKINS and Mc- 
LAUGHLIN), ii, 771. 

surface tension of, in relation to 
temperature (MARCELIN and DELA- 


in latex of 


and Dyer), ii, 32. 

unimolecular, electrical properties of 
(FruMKIN), ii, 873. 

uni- and multi-molecular, on surfaces 
of liquids (HARKINS and MoreGayn), 
ii, 1148. 

Filters, air-binding of (BAYLIs), ii, 980. 

light, for interferometry (FERGUSON), 

ii, 839. 


| 
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Filters, glass, in qualitative analysis 
(Hirric and ii, 431. 
Filter-paper, adsorption of acids by 
ii, 957. 
Filter iube, Shimer (BINGHAM), ii, 
432. 
Filtration, effect of, on potential(Rizry), 
ii, 796. 
Filtration apparatus, glass (PRAUSNITZ), 
ii, 996. 
Fisetin, fluorescence of, in ultra-violet 
light (MEuNIER and Bonnet), ii, 738. 
Fisetinidin chloride trimethyl ether 
(PRATT and Rosrnson), i, 422. 
Fish, arsenic in (Cox), ii, 157. 
blood-sugar in, under various con- 
ditions (McCormick and 
i, 856. 

insulin from (McCormick and NoBLe ; 
McCormick), i, 754. 

marine, effect of hydrogen-ion con- 
centration on oxygen consumption 
in (PEREIRA), i, 177. 

Pacific Coast, analyses of (DILL), i, 
855. 

Flame, propagation of, in inflammable 
mixtures of gases (WHITE), ii, 48, 
408, 553. 

propagation of, in closed vessels (ELLIS 
and WHEELER), ii, 554. 

photography of (ELLIs and Rosrnson), 
ii, 590. 

effect of nitrogen dilution on speed of 
(E.tIs), ii, 135. 

Flames, mobility of negative ions in 

(Watt), ii, 170. 

monochromatic illuminator for (Gor- 
DON), ii, 588. 

ozone in (V. WARTENBURG), ii, 147 ; 
(RIESENFELD), ii, 148. 

chlor- and oxy-hydrogen, conductivity 
of salt vapours in (KALANDYK), 
ii, 208. 

non-luminous, radiation from (HAs- 
LAM, LovVELL, and HuNNEMAN), 
ii, 475. 

oxy-hydrogen, hydrogen peroxide in 
(RIESENFELD), ii, 148. 

Flavan, 4:5:7:3':4’-pentahydroxy-, and 
its acetyl derivative (NIERENSTEIN), 
i, 280. 

Flavanols, influence of methoxy-substi- 
tution on the absorption spectra of 
(TasAk1), i, 1444. 

Flavanone, 2’-chloro-, and isonitroso- 
(RGOTHLISBERGER), i, 572. 

Flavanones, bromothio- (ARNDT), i, 

309. 

Flavone glucosides, absorption spectra 
of (TASAKI), i, 1445. 

Flavone, 3-bromo-l-thio-, thio-, 


sulphone (ARNDT), i, 1809, 


INDEX OF 
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Flavone, 2’-chloro- (ROrHLISBERGER), 
i, 571. 
dithio- (ARNDT, NACHTWEY, and 


Puscn), i, 1312. 

Flavones, influence of methoxy-substitu- 
tion on the absorption spectra of 
(Tasak}), i, 1444, 1445. 

physiology and distribution of, in 
_ (KLEIN and WERNER), i, 
870. 
isoFlavone group, syntheses in the 
(BAKER and Rosinson), i, 1299. 
Flavonol, 2’-chloro-, and its acetyl 
derivative (ROTHLISBERGER), i, 571. 
Flavouring materials in foods (ByLsma), 
i, 1356. 
Flavylium chloride, 3:5:7:3’-tetrahydr- 
oxy- (PRATT and Rosinson), i, 826. 
Flesh, pigments of (ScuuMm), i, 341, 
721, 1347. 

Flint, formation of, in chalk (Linck and 
BECKER), ii, 820. 

Flores primule, green colouring matter 
from (v. LINGELSHEIM), i, 601. 

Florida earth, polymerisation of unsatur- 
ated compounds by means of (LEBEDEV 
and FILONENKO), i, 225. 

Floridex, pigments of (Ropio), i, 621. 

Flowers, extraction of essential oils from 
(v. SopEN), i, 1123. 

Fluoflavine, 3-mono- and 3:8-di-chloro- 
(KEHRMANN and i, 443. 

Fluoran derivatives, structure of 
(DoMINIKIEWICZ), i, 53. 

Fluorene, 2:7-diamino-, derivatives of 

(SToLLE and ADAM), i, 1469. 
2:7:9:9-tetrahydroxy-, true nature of 
(Courrot and GEOFFROY), i, 926. 
Fluorenes, 9-amino-, stereoisomeric, and 
their derivatives (KuHN and JaAcos), 
i, 1260, 1404. 

Fluorenone hydrate, constitution of 
(KuHN and WASSERMANN), i, 1398. 
Fluorenone, 2-hydroxy-, and 2:7-dihydr- 
oxy-, and its derivatives (Counror 

and GEOFFROY), i, 927. 

Fluorenylamines, synthesis of (CouRTot 

and i, 247. 
Fluorenyl-a-naphthylamine 
and Perirco.as), i, 248. 
Fluorenyl-p-nitroaniline (Courror and 
PETITCOLAS), i, 248. 
Fluorenyl-y-tolylamine (Courtor and 
PETITCOLAS), i, 248. 
Fluorescein, phosphorescence of (Bat- 
SCHA), li, 181. 
halogen derivatives, absorption and 
stability to hydrogen ions of 
(HotMEs), i, 255. 
determination of, spectro-photometric- 
ally (FABRE), ii, 1212. 
Fluoresceins (Durr and THorpe), i, 140. 


(CourtoT 
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Fluorescence (PERRIN and CHoUCROUN), 
ii, 55; (BAYLE, and 
GrorGr), ii, 260. 

theory of diminution of (PREDvopI- 

TELEV), ii, 738. 
and chemical change (CHAKRAVARTI 
and DHAR), ii, 629. 
of colouring matters, extinction of 
(VAVILOV), ii, 474. 
and phosphorescence (LEVSCHIN), 
ii, 629. 
polarisation of (LEvscHInN), ii, 13, 
1117 ; (VAvitov), ii, 739 ; (WEI- 
GERT and KApPLER), ii, 1026. 
of liquids (ASTERBLU™M), ii, 1026. 
of organic compounds (Morr), ii, 261. 
as a test of purity (BAYLE and 
FABRE), ii, 604. 
of photographic developers (A. and 
L. and SEYEWETz), i, 
1060. 
of solids (G@YEMANT), ii, 13. 
polarised, theory of (PERRIN), ii, 
353. 

resonance (StuART; HANLE), ii, 629. 

Fluorescent substances, absorption of 
light by (PrENKOvsKI and'J ABLONSKI), 
ii, 1031. 

Flvorescin, detection of hydrocyanic 
acid with (Stamm), ii, 76. 

Fluorides. See under Fluorine, 

Fluorindines, and their salts (KruHr- 
MANN and ScHEDLER), i, 441. 

Fluorine, potential of (NEUMANN and 
RicutFrR), ii, 1164. 

Hydrofluoric acid, ionisation potential 
of (GLOCKLER), ii, 1105, 

freezing point of (ANTHONY and 
HUDDLESTON), ii, 644. 

determination of (WAETZEL), ii, 
433. 

Fluorides, effect of, in diet on the 
teeth of rats (McCotium, Sim- 
MONDS, BECKER, and BUNTING), 
i, 861. 

determination of, electrometrically 
(TREADWELL), ii, 1197. 

Fluorine detection and determina- 
tion :— 

detection and determination of (MEYER 

and Scnu1z), ii, 598, 

Fluorite, effect of heating on the cathode 
luminescence of (Wick and GLEASoN), 
li, 262. 

Fluorocyclene, and its bromo and nitro 
derivatives (DzIEWoNsKI and Suszko), 
i, 649. 

Fluorocyclenetetrasulphonic acid, di- 
hydroxy-, and its salts (DzrEWwoNsKI 
and Suszko), i, 650. 

a-9-Fluoryldimethylearbamide (KUHN 

and Jacor), i, 1261. 
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Foaming power, relation between surface 
tension and (OsTwaLp and STEINER), 

Fetus, calcium in the growing 

(ScHMITZ), i, 456. 
réle of calcium and potassium in 
development of the (MENDELE£EV 
and i, 456. 
Foods, perfumes and flavourings in 
(Bytsm4), i, 1356. 
marine, iodine in (TRESSLER and 
WELLS), i, 183. 
Foodstuffs, specific dynamic action of 
and ABELIN ; ABELIN), 
i, 332. 
effect of treatment of, on value for 
growth (Minter and YarEs), i, 
108. 
iodine in (Vv. FELLENBERG), i, 347. 
Formaldehyde (methanal; formalin), 
formation of, by action of ultra- 
violet light on carbon dioxide and 
water (PoRTER and RAMSPERGER), 
ii, 573. 
preparation of, with lead carbonate 
containing radium-2 (STOLFI), ii, 


heat of formation of (v. WARTEN- 
BERG and LERNER-STEINBERG), 
ii, 745. 

vapour pressure and chemical con- 
stant of (MALI and Guosu), i, 
116. 

vapour pressure of aqueous solutions 
of (BLAIR and LEensury), ii, 400. 

effect of inorganic substances on 
polymerisation of (K. and W. F. 
Snort), i, 232. 

catalytic decomposition of (E. and F. 
MULLER), ii, 414. 

electrolytic oxidation of (DEL FRESNO), 
ii, 267. 

kinetics of the oxidation reduction 
of (v. and LéverREn), ii, 
981. 

oxidation of p-phenylenediamine with 
hydrogen peroxide and (LATT), i, 
1457. 

condensations of (ScHMALFUss and 
KALLE), i, 116. 

condensation of, with p-aminoaceto- 
phenone (GrABowsKA and WEIL), 
i, 260. 

compounds of glycine with (BrErc- 
MANN and Enssmin), i, 1046. 

action of, on methyluracils 
(ScHMEDEs), i, 435. 

action of, on proteins of serum 
(HENLEY), i, 716. 

detection of (GHIGLIOTTO), ii, 445. 

determination of (SCHULEK), ii, 606; 
(RomFo), ii, 1009. 
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Formazylbenzene, dibromo- (CHATTA- 
way and WALKER), i, 930. 
Formic acid, oxidation of, by hydrogen 
roxide (HATCHER and HOLDEN), 
li, 684, 
action of, on sesquiterpenes (ROBERT- 
son, Kerr, and HENDERSON), i, 
1293. 
calcium salt, crystal 
(YARDLEY), ii, 430. 
chromous salts (TRAUBE, BURMEISTER, 
and STaun), ii, 990. 
sodium salt, reduction of mercuric 
bromide by (Bourton and Picarp), 
ii, 685. 
alkoxymethyl esters (FARREN, Firs, 
CLARK, and GARLAND), i, 1230. 
isoborny] ester (PARISELLE), ii, 742. 
methyl ester, pyrogenic decomposition 
of (MULLER and Pryrrat.), i, 353; 
(PEYTRAL), i, 777. 
determination of, in blood and urine 
(DE Eps), i, 713. 
Formic acid, chloro-, esters of (OksPER, 
Brokkr, and Cook), i, 1408. 
cyano-, ethyl ester, action of mag- 
nesium ethyl bromide on (Bruy- 
LANTS), i, 15. 
methyl ester,action of,on magnesium 
organic compounds (FINGER and 
GAUL), i, 1431. 
a-Formiminoacetoacetic acid, ethyl ester 
hydrochioride (WIELAND and Dor- 
RER), i, 779. 
Formyltrimethylarsonium bromide, 
action of, on the nervous system 
(Hunt and REnsHaAw), i, 861. 
Fourmarierite, constitution of (ScHOEP), 
ii, 236. 
Foyaite (MoLENGRAAFF and HAtt), 


structure of 


li, 64. 
Fractionation apparatus, Fischer 
vacuum (SATTLER), ii, 708. 
Free-space numbers (LoneENz and 


HERz), ii, 185. 

Freezing points of binary mixtures 
(ANDREWS, KOHMAN, and JoHN- 
STON), il, 852. 

of dilute solutions of electrolytes 
(Hovorka and Ropesvsg), ii, 772. 

Friction, internal, of aqueous solutions, 
effect of temperature on (WIEN), 
ii, 931. 

internal relative (HERz and WEGNER), 
ii, 482. 

Friedel and Crafts reaction with alde- 
hydes and ethylene oxide (ScHaar- 
SCHMIDT; HERMANN and SzEmzi), 
i, 1278. 

Frog, heart of. See Heart. 
metabolism of. See Metabolism. 


nerves of. See Nerves. 


SUBJECTS. 


Fruits, constituents of (TuTIN), i, 1028. 
effect of storage on the anti-scurvy 
value of (DELF), i, 484. 
lead salts of acids from (AUERBACH 
and WEBER), i, 1130. 
Fruit juices, detection of lactic acid in 
(BoRNTRAGER), ii, 1007. 
Fulgides, halochromism of 
and NaTon), i, 1067. 
Fulminic acid (WIELAND), i, 1048. 
Fumaric acid, formation of, from maleic 
acid (Terry and EICHELBERGER), 
i, 780. 
crystal structure of 
li, 1126. 
halogenation of (Terry and Ercuet- 
BERGER), i, 631. 
oxidation of, to tartaric acid (Minas 
and Trrry), i, 780. 
sodium salt, surface tension of solu- 
tions of (Riss), ii, 647. 
Fungi, staling of cultures of (Prarn), 
1, 106. 
calcium requirements of alge and 
(Lorw), i, 1218. 
colouring matters of (KécnL and 
Postowsky), i, 50, 1083, 1439; 
(Kécn and v. TAEUFFENBACH), 
i, 1440. 
ammonium acetate as_ source of 
nitrogen for (BacnH), i, 216. 
oxidation of fats by (DERrx), i, 1119. 
excretion of urea by (IvANov), 
i, 344, 746. 
higher (GurnH), i, 1247. 
Furfuraldehyde, molecular association 
of (GETMAN), ii, 511. 
condensation of, with aliphatic alde- 
hydes (IVANOV), i, 421. 
Furfuraldoxime N-phenyl ether (Bam- 
BERGER), i, 142. 
Furfuroic acid, furfury] ester (ZANETTI), 
i, 953. 
Furfuryl alcohol, esters of (ZANETTI), 
i, 567. 
Furfuryl bromide (v. Braun, Fuss- 
GANGER, and Kuny), i, 1403. 
Furfurylbenzylmethylamine, and its 
salts (v. Braun, FussGAncEr, and 
i, 1403. 
a-Furfurylideneacetaldehyde, 
derivatives (IVANOV), i, 421. 
Furfurylideneaminoacetic acid, barium 


(YARDLEY), 


and its 


salt (BERGMANN, ENssLIN, and 

ZERVAsS), i, 8$1. 
a-Furfurylidenebutaldehyde, and its 

derivatives (IVANOV), i, 421. 
a-Furfurylideneheptaldehyde, and _ its 


derivatives (IVANOV), i, 421. 

hexanone 

i, 1281. 


(GARLAND ReEID), 


ll 
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a-Furfurylidenepropaldehyde, and its 
derivatives (IVANOV), i, 421. 

a-Furfurylidenevaleraldehyde, and its 
derivatives (IVANOV), i, 421. 

Furnace, micro-, for high magnifications 
(Roperts and STADNICHENKO), 
ii, 707. 

Furoxane, dicyano- (WIELAND), i, 1050. 

Furyl-n-butylearbinol (PiERcE and 
ADAMS), i, 824. 

4-Fury]-1:6- dimethylmethylenedihydro- 
pyridine, and its salts and derivatives 
(Mumm), i, 965. 

4-Fury]-1:6-dimethylpyridine-3:5-di- 
carboxylic acid, ethyl ester, metho- 
sulphate (Mumm), i, 964. 

4-Furyl-1:6-dimethyl-a-pyridone 
(Mumm), i, 966. 

Furyltrichloromethylcarbinol 
(HowaRrp), i, 557. 

4-Furyl-1:2:6-trimethyldihydropyrid- 
ine-3:5-dicarboxylic acids, ethyl 
esters (MuUMM), i, 966. 

Fusain, oxidation of (TIDESWELL and 
WHEELER), i, 373. 

Fusarium, development of pigment in 
species of (SIDERIS), i, 1363. 

Fusarium cromyophthoron, effect of 
hydrogen-ion concentration on the 
pectinase in (SIDERIS), i, 1117. 

Fusarium lini, growth of (ANDERSON), 
i, 1522. 


G. 


isoGadoleic acid, and its silver salt 
(HASHIMOTO), i, 1234. 

Galactosamic acid, and its phenylhydr- 
azide (FREUDENBERG and DosER), i, 
367. 

Galactose, fermentation of, by yeast 

(v. EuLER and NIitsson), i, 866; 
(v. EULER and LéveReEy), i, 1214 ; 
(ABDERHALDEN), i, 1362. 

metabolism of. See Metabolism. 

isopropylidene ether (LEVENE and 
MEYER), i, 1043. 

Galactosemonodiphenylmethanedi- 

methyldihydrazone (v. BrauN and 
BAYER), i, 1383. 

Galactosidoglucose (ScHLUBACH 
RAUCHENBERGER), i, 888. 

Galanginidin chloride 3-methyl ether 

(MALKIN and Rosinson), i, 827. 
iodide (PRATT and Rosrnson), i, 826. 
Galangin 3-methyl ether, and its di- 
acetyl derivative (KALFF and 
Ropinson), i, 423. 
trimethyl ether i, 1444. 
— and its salts (MULLER), i, 
2 . 
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Gallium (Fricke and BLENCKE) ii, 
417. 
spark spectrum of (WEINBERG), ii, 
249 ; (CARROLL), ii, 1101. 
hydroxide (Frickr), ii, 578. 
Gallium separation :— 
separation of (SwiFt), ii, 71. 
separation of, from aluminium and 
iron (FricKE), ii, 717. 
Gallotannin (NIERENSTEIN, 
and HaTcHER), i, 692. 
action of yeast on (NIERENSTEIN, 
SPrIeRs, and HADLEY), i, 951. 
Gamboge suspensions, specific volume of 
(Coutts), ii, 290. 

Gardenia turgida, d-mannitol 
(Forster and Rao), i, 1295. 
Gas, electrolytic, safety devices against 

explosions of (NoRMANN), ii, 996. 
Gases, electrical double refraction of 
(Lyon), ii, 266. 
reflection of electrons in (BAERWALD), 
ii, 731. 
diamagnetism of (GLASER), ii, 82. 
dispersion formula for (HERZFELD 
and Wo tr), ii, 182, 478. 
electric discharge through (THomson), 
ii, 461 ; (BANERaT), ii, 921. 
electrodeless discharge in (LASAREV), 
ii, 1107. 
apparatus for studying passage of 
sparks through (JoLrBots), ii, 1194. 
electrification by friction between 
solids and (PERUcCA), ii, 1028. 
ionisation in (LANGMUIR and JONES), 
ii, 169. 
by impacts (Compron and VAN 
Voornuis ; TuvE; TATE; WAL- 
DIE), ii, 1106. 
by slow-moving electrons (JESSE), 
ii, 919. 
by a-particles (GURNEY), li, 256. 
ionisation and vapour pressure of 
(BECKER), ii, 342. 
mobility of ions in (LozEB), ii, 461 ; 
(WAHLIN), ii, 615. 
liberation of ions in reactions between 
(BREWER), ii, 919. 
critical potentials of (DymMonD), ii, 6, 
253. 
potential at interfaces of liquids with 
(FRUMKIN), ii, 873. 
attachment of electrons to molecules 
of (BAILEY), ii, 1019. 
molecular heats of, at low temper- 
atures (GIACOMIN}), ii, 757. 
specific heat of (BRINKWoRTH), ii, 
373. 
thermodynamic 


Spiers, 


from 


temperature of 


(WERTHEIMER), ii, 784. 
thermal study of systems of (Pic- 
CARDI), ii, 540. 
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Gases, kinetic theory of (pe Ko1o- | Gases, catalysis of, with metals of the | 


SOVSKI), ii, 531. 
in relation to the quantum theory 
(ScHIDLOF), ii, 843. 
equations for (LrEpvc), ii, 376; 
(HeERz), ii, 496. 
mass-action law for (GILLESPIE), ii, 532. 
quantum methods applied to (PLANCK ; 
EINSTEIN), ii, 495. 
compressibility of (BATUECAS ; BATUE- 
cas, MAVERICK, and SCHLATTER), 
ii, 497. 
apparatus for measuring (HOWARTH 
and Burt), ii, 818. 
effect of molecular attraction on the 
pressure of (MAAss and Morrison), 
li, 500. 
pressure and radiation in relation to 
intermolecular forces in (STEWART), 
ii, 1112. 
equilibrium pressure of hydrates of 
(TAMMANN and KricGe), ii, 869. 
temperature and pressure variations 
in (MANDELL and WEs 7), ii, 99. 
sudden cooling of, in a quartz tube 
(STAUDINGER and Knrets), ii, 316. 
critical pressure of, under varying 
specific heat (WALKER), ii, 100. 
eryoscopy of solutions of, in various 
solvents (GARELLI), ii, 1151. 
density and diffusion of (BARvs), ii, 
25. 
viscosity of, at low temperatures 
(GUNTHER), ii, 100. 
interfacial properties of, in contact 
with liquids (GILBERT and SHAw), 
ii, 795. 
movements of small bubbles of, in 
water ii, 509. 
determination of solubility of, in 
liquids (MANcHOT), ii, 233. 
supersaturation of, in liquids (KEN- 
RICK, WISMER, and Wyatt), ii, 
105 ; (Wyatt), ii, 504. 
absorption coefficients for electrons in 
(Brope), ii, 617. 
adsorption of (UrBAIN; Munro and 
JoHNSON ; Ray), ii, 191; (RUFF 
and HoHLFELD), ii, 192. 
equation for (BANGHAM and SEVER), 
ii, 507. 
influence of rate of flow on (LORENZ 
and WIEDBRAUCK), ii, 507. 
by cellulose nitrate (CosTA), ii, 956. 
by graphite (Lowry and Morean), 
ii, 1051. 
by liquids (LEwis and WHITMAN), 
ii, 106. 
by titania (Biscnorr and ADKINS), 
ii, 568 
in water (WHITMAN and Davis; 
BECKER), ii, 106. 


platinum group (Duparc, WENczEr, 
and URFER), ii, 1177. 
combustion of, with air (Wuirr), 
ii, 48. 
at high pressures (BonE, Newitt, 
and TowNEND), ii, 800. 
electrification in (DICKINSON), ii, 
740. 
electrical ignition of (Morcay), ii, 
553. 
influence of vapours on the inflam- 
mability of mixtures of air and 
(JORISSEN and MEUWISSEN), ii, 307; 
(JORISSEN and VAN DER VALK), ii, 
874; (JoRISSEN and ONGKIEHONG), 
ii, 875. 
explosion of (Brown, LEsLIE, and 
Huwny), ii, 682. 
apparatus for preparation of constant 
mixtures of air and (YANT and 
Frey), ii, 897. 
circulation pump for (MENzIEs, CoL- 
Lins, and Tyson), ii, 818. 
complex, band spectra of crystals and 
of (KAHLER), li, 626. 
condensed, entropy of, at absolute 
zero (EUCKEN and FRIED), ii, 97. 
degraded, theory of (BENNEWITZ2), ii, 
97. 


diatomic, molecular heat and thermal 
conductivity of (ScHREINER), ii, 
97. 
heated, electrical conductivity of 
(GHosH), ii, 461. 
ideal, quantum theory of (ErysTeEry), 
ii, 624. 
entropy of (v. HAvER), ii, 495; 
(DE Ko.osovsk1), ii, 496. 
inert, cathode fall, current density, 
and dark space in mixtures of 
(GUNTHER-SCHULZE), ii, 341. 
calculation of atomic frequencies of 
(NarBuvTT), ii, 948. 
rarity of (AsTon), ii, 18. 
inflammable, propagation of flame in 
mixtures of air and (WHITE), ii, 
408. 
mixed, action of radiation on (SENFT- 
LEBEN), ii, 883. 
mobility of ions in (Lore and 
ASHLEY), ii, 7 
adsorption and evolution of, from 
charcoal (LORENZ and WIED- 
BRAUCR), li, 382. 
effect of infra-red radiation on com- 
bustion of (DAvrp), ii, 980. 
ignition of (WHEELER), ii, 408; 
(WHITE), ii, 553. 
explosion of (BERL and FiscHERr), 
li, 413; (WENDLANDT), ii, 135, 
801. 
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Gases, mixed, separation of, by diffusion 
(Lorenz and Maenvs), ii, 501. 
thermal separation of (ELLIoTT and 
Masson), ii, 763. 
monatomic, chemical constants of 
(Simon), ii, 98. 
perfect, definition of (CLARK), ii, 
495. 
rare, in the atmosphere (JEFFREYS), 
ii, 83. 
from volcanoes (PiuTrI and Boc- 
G10-LERA), ii, 1092. 
excitation and ionisation potentials 
of (HEeRTz and K.LoppeErs), ii, 
342, 
ionisation and resonance potentials 
of (Hrerrz and ii, 
730. 
relationship of pseudo- and non- 
electrolytes to (CARLSOHN), ii, 
1044. 
determination of, by combustion with 
cupric oxide (SvEDA), ii, 432. 

Gas absorption apparatus (PATTERSON), 

ii, 151. 
Geissler bulbs (Oppo), ii, 431. 
pipette (JongEs), ii, 431. 

Gas analysis, absorption of oxygen in 

(FIESER), ii, 238. 

by combustion with copper oxide 
(SVEDA), ii, 154. 

automatic (LOWENSTEIN), ii, 154. 

Gas analysis apparatus (Murray), ii, 
593; (CHAMBERLAIN and NEwIT'T), 
ii, 710. 

burette for electrochemical processes 
(JOFINOY), ii, 898. 

burette for micro-analysis (CHRIS- 
TIANSEN), ii, 593. 

multiple (DIRKEN), ii, 154. 

for determining oxygen and carbon 
dioxide in respiratory exchange 
(HAGEDORN), i, 177. 

Gas circulation apparatus (PEARSON 
and THoMAs), ii, 1194. 

Gas interferometer, Haber-Léwe, cal- 
ibration of (WERNER), ii, 1091. 

Gastric juice, action of, on chlorophyll 

(KorTSCHAGIN), i, 200. 
determination of the free acid of 
(SAHLI), i, 458. 
determination of pepsin in (Rostock), 
i, 1009 ; (Boas ; 
and RINDFLEISCH), i, 1213. 

Gastropods, intestines of. See Intestines. 

Gaucher’s disease, kerasin in (LIEB), i, 
189. 

Gay-Lussac’s law applied to liquid 
films (MARcELIN; DELAPLACE), ii, 
772. 

constitution of (GossNER), ii, 


Gein, extraction and properties of 
(HférissEy and CHEYMOL), i, 
487. 

sugars from (HférissEy and CHEY- 
MOL), i, 1383. 

Gels, character and electrical properties 

of (MICHAUD), ii, 292. 

velocity of hydrogen ions in (IsGARI- 
SCHEV and PoMERANZEVA), ii, 
300. 

kinetics of swelling and shrinking of 
(LIEPATOV), ii, 685, 968. 

replacement of (LINDGREN), ii, 392. 

adsorption and osmosis in (Tomira), 
ii, 202. 

effect of hydrogen-ion concentration 
on adsorption of colouring matters 
by (MARKER and GorpDon), ii, 31. 

rhythmic precipitation in (FISCHER), 
ii, 853. 

microtome for cutting sections of 
(FRICKE), ii, 965. 

deformed, etfect of drying on (Hat- 
SCHEK), ii, 667. 

dyed, birefringency and dichroism in 
(NEUBERT), ii, 201. 

Gelatin (KiNGsTON and ScHRYVER), i, 
89; (KNaccs and ScHRYVER; 
MANNING), i, 90; (HoRNE), i, 91. 

optical activity of (KRAEMER and 
FANSELOW), ii, 1057. 
ultra-violet absorption spectrum of 
(BAKER and Davipson), ii, 838. 
rotatory power of (ViLis and VEL- 
LINGER), ii, 292. 
effect of hydrogen-ion concentration 
on (BoGuE and O’CONNELL), ii, 
744. 
photographically active (SHEPPARD), 
ii, 966. 
second isoelectric point of (KRAEMER), 
ii, 519. 
density and hydration of (SVEDBERG), 
ii, 202. 
swelling of, in carbamide (CHODAT), 
ii, 521. 
effect of hydrogen-ion concentration 
on (OstwaLp, KvuHN, and 
BOHME), ii, 777. 
elasticity of (ScanTH), ii, 862. 
electro-ultratiltration of (BECHHOLD 
and ROSENBERG), li, 668, 
surface tension of (JOHLIN), ii, 388 ; 
(JOHNSTON and PEARD), ii, 659; 
(DE CARO), ii, 857. 
distribution of hydrogen ions between 
water and (SHUKOV and StscHOUK- 
AREV), li, 386. 
influence of, on transport numbers 
(SCATCHARD), ii, 41. 
gels, elasticity of (PooLE ; SAVER and 
KINKEL), ii, 519. 
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Gelatin gels, formation of Liesegang’s 
rings in (Scorr-BLArR), ii, 519. 
action of sodium aminoacetate and 
tungstate on, in test tubes 
(StucKERT), ii, 1061. 
solutions, plasticity and structure of 
(SHEPPARD; BoGus), ii, 1058. 
influence of neutral salts on (STrAsNY 
and Gupta), i, 707; ii, 392; 
(StrasNy, Gupra, and TRESSER), 
li, 393 ; (StrAsNy), ii, 524 ; (Csapo), 
ii, 1157. 
action of bile salts on (STUCKERT), ii, 
392. 
protective action of, on gold sols 
(TARTAR and LORAR), ii, 864. 
action of ferric hydroxide sols on 
aqueous solutions of (WINTGEN and 
MEYER), ii, 524. 
precipitation of, by tannin (Smoro- 
DINCEV and Apova), i, 847. 
titration curve of (ATKIN 
Dove.as), ii, 113. 
sensitisation of Congo-red by (Erriscu 
and RuNGE), ii, 864. 
Gelatinase, formation of, by Proteus 
(CrArK and MERRILL), i, 1511. 
Geneserine hydriodide (PoLONOvsKI and 
PoLoNovsk]), i, 960. 
wW-Geneserolimethine hydrochloride 
(PoLoNovsKI and PoLoNnovsk}), i, 293. 
~-Geneseroline (PoLoNovsKI and 
i, 293. 
Gentiacaulin, hydrolysis of (BRIDEL), i, 
336. 
Gentiobiase (KARRER and Sravs), i, 
336. 
Geodia gigas, constituents of (ACKER- 
MANN, Ho.tz, and REINWE!N), i, 720. 
Geraniol, hydrogenation of (GRIGNARD 
and Escournrov), i, 772. 

Germane. See Germanium hydride. 

Germanibenzoic acid. See Phenyl- 

germanoic acid. 

Germanite, analysis of (KRrIgsEL), ii, 

153. 

Germanium (Dennis and Hance), i, 
728; (Corey, LAUBENGAYER, and 
DENNis), ii, 493; (DENNIS and 
LAUBENGAYER), ii, 888. 

spectrum of (LUNT), ii, 611. 
ultra-violet spark spectrum of (IRE- 
TON), ii, 453. 

Germanium hydride, physical properties 
of (CorEy, LAUBENGAYER, and 
DENNIS), ii, 493. 

vapour pressure of (ScHENCK and 
IMKER), ii, 279. 
pharmacology of 


and 


(PANETH and 


JOACHIMOGLU), i, 197. 
dioxide, allotropy of (MULLER and 
BLANK), ii, 145. 
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Germanium organic compounds, aromatic 
(MorGAN and Drew), i, 1197. 
tetra-alkyls and -aryls, and tetraeth. 
oxide (TABERN, ORNDORFF, and 
DENNIS), i, 1108. 
tetraethyl (DENNIS and HAncp), i, 
798, 
Germanium determination :— 
determination of (JOHNSON and 
DENNIS), ii, 442. 
Germicides, properties of, in relation to 
structure (IsHrwARA), i, 750. 
determination of power of (Cooper, 
and ForstNER), i, 749 
Geum urbanum, extraction of gein from 
(H&RIssEy and CHEyMoL), i, 487. 
Gitogenin in digitalis eaves (WINDAUS 
and BRUNKEN), i, 873. 

Gitonin, and its degradation products 
(WINDAUs and LINsERT), i, 1438. 
Gitoxigenin, and its derivatives (WiNp- 

Aus and ScCHWARTE), i, 1295. 
Gitoxin from digitalis leaves (WINDavs 
and ScHWARTE), i, 1295. 
Glands, physiology of (ASHER and 
TAKAHASHI), i, 331. 
sexual, influence of, on metabolism 
(KORENCHEVSKY and Carr), i, 
1513. 
Glands. See also Prostate, Salivary, 
Thymus, and Thyroid glands. 
Glass, structure of (SELJAKOV, Strovt- 
INSKI, and KRASNIKOY), ii, 849. 
constitution and properties of (‘TuRy- 
ER), ii, 1144; (EckErT; Toot and 
Hix. ; TAMMANN), ii, 1145. 
physico-chemical composition of 
(Bary), ii, 380. 
transparency of, in the infra-red 
(LIANA), ii, 357. 
allotropy of (LE CHATELIER), ii, 190, 
viscosity of (Srorr, Irvine, and 
TurNEr), ii, 503; (Srorr), ii, 
1146. 
influence of composition on (ENG- 
LISH), ii, 954. 
viscosity and allotropy of (LE CHATE- 
LIER), ii, 280. 
fusibility and viscosity of (LACRENIER 
and GILARD), ii, 379. 
vapour pressure of the volatile con- 
stituents of (Born), ii, 785. 
sorption of ammonia and carbon di- 
oxide by (BANGHAM and Bvkt), 
ii, 284. 
adsorption of colouring matters by 
(SCHELTE), ii, 286. 
wer ge of water on (McHAFFIE 
and LENHER), ii, 854. 
adsorption of water and vapours by 
(D’Hvart; BANGHAM and 
ii, 657. 
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Glass, effect of chemicals on (KLAM ER), 
ii, 427. 
blue, substitute for (MEYER), ii, 601. 
germanium (DENNIS and LAUBEN- 
GAYER), ii, 888. 
molten, surface tension of (LACRENIER 
and Ginarp), ii, 387. 
silicate, physical properties of (TuRN- 
ER), li, 767. 
soda—lime-silica, X-ray diffraction of 
(WyckorF and Morey), ii, 1146. 
Gliadin (TROENSEGAARD and FISCHER), 
i, 848. 
isoelectric point of (TAGUE), ii, 391. 
from wheat, preparation and properties 
of (DILL and ALSBERG), i, 1478. 
Globulins, physical chemistry of 
(ADOLF), ii, 199. 
heat changes of (ADOLF), ii, 520. 
increase in, in blood, from decom- 
position of hemoglobin (REYMANN), 
1, 1545. 
Gluecal, change of, to deoxyglucose, in 
rabbits (KoNpDo), i, 99. 
Gluconic acid, forination of, by moulds 
(BuTKEWITscR), i, 34]. 
p-toluenesulphonylhydrazide (FREUD- 
ENBERG and BLUMMEL), i, 52. 
Glucoproteins, carbohydrate group in 
(Izum1), i, 848. 
Glucosamine, configuration of (KARRER, 
ScHNIDER, and SMIRNOV), i, 418. 
B-Glucosan from cellulose (VENN), i, 
887. 
Glucosans and 
i, 233 
d-Glucose. See Dextrose. 
B-Glucose, mutarotation of (LUNDs- 
GAARD and HoLs@.t), i, 1494. 

a- and B-Glucosephosphoric acids, barium 
salts (Komatsu and Nopzv), i, 515. 
Glucoside, 9012, from Helianthus 

annuus (SANDO), 1, 1026. 

Glucosides (CRAIK and Macsern), i, 

1296. 

enzymic of (JOSEPHSON), 
i, 1359, 

syuthesis st ‘alkyl derivatives of 
(Pacsv), i, 515. 

standardisation of, affecting the heart 
(LENDLE), i, 1501. 

Glucosides. See also:— 

Acaciin. 

Amygdalin. 

Arbutin. 

Asperuloside. 

Datiscin. 

Diosmin, 

Gein. 

Gitogenin. 

Gitonin, 

Gitoxin. 


ii. 1563 


Glucosides. See also:— 
Helicin. 
Irisin. 
Loroglossin. 
B- Methylglucoside. 
Rhamnicoside. 
Salicin. 
side (HELFERICH and BECKER), i, 11. 
Glue, velocity of swelling of (LIEPATOV), 
li, 968. 
electro-ultrafiltration of (BECHHOLD 
and RosENBERG), ii, 668. 
Glutaconic acids (Goss, INGoLD, and 
THORPE), i, 549. 
Glutardialdoxime, 
(SHAW), i, 299. 
Glutarylfiuorescein (Durr and THoRPE), 
i, 141. 
Glutarylrhodamine (DutT and THORPE), 
i, 112 
Glutathione (TUNNICLIFFE), i, 752; 
(Hopkins), i, 1499. 
synthesis of (STEWART and TUNNI- 
CLIFFE), i, 795. 
effect of traces of iron on oxidation of 
(Harrison), i, 13. 
in mammalian blood (Hotpey), i, 
1484, 
as an arsenic receptor in mammals 
(VoEGTLIN, DyER, and LEONARD), 
i, 861. 
Glutelin from cotton seed (JonEs and 
CsonKA), i, 1225, 
Gluten, constituents of (DILL), i, 622. 
Gluten, bromo- (VANDEVELDE), i, 91. 
Glutenin, isoelectric point of (TAGUE), 
ii, 391. 
Glyceraldehyde, oxidation of, in presence 
of phosphates (WIND), ii, 1174. 
l-Glyceric acid, effect of substitution on 
rotation of (GREENWALD), i, 712. 
Glycerol, preparation of, by fermentation 
(Tomona), i, 227. 
heat of solution of (DE KoLosovsk1), 
ii, 540, 
and its aqueous solutions, freezing 
points of (LANE), ii, 971. 
dielectric constant and absorption 
coefficient of (Bock), ii, 355. 
vapour pressure of aqueous solutions 
of (lyER and UsHER), ii, 501. 
and its mixtures with sodium 
chloride(CARk, TOWNSEND, and 
BADGER), ii, 767. 
purification of (KamLAN and 
i, 501. 
assimilation of, by oxygenated yeast 
(Marian), i, 105. 
acetylenic derivatives of (LESPIEAU), 
i, 1375. 
metabolism of. See Metabolism. 
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Glycerol, detection of, colorimetrically 
(KoLTHOFF), ii, 161. 
Glycine, possible synthesis of, in the 
body (Swanson), i, 465. 
relation between taste and concentra- 
tion of solutions of (HEIDUSCHKA 
and Komm), i, 1389. 
compounds of formaldehyde with 
(BERGMANN and Enss iy), i, 1046. 
Glycine-p-allyloxyanilide (KARRER, 
DIECHMANN, and HAEBLER), i, 243. 
Glycine anhydride, oxidation of, by 
hydrogen peroxide (LUDTKE), 1, 


diacetyl and dibenzoyl derivatives 
(ABDERHALDEN and KommM), i, 
175. 

Glycogen (Linc, Nanui, and Paron), 

i, 1011 

molecular weight of (FEARON), i, 12. 

heat of combustion of (MEIER and 
MEYERHOFP), ii, 92. 

effect of sugar administration on form- 
ation of (Gicon), i, 192. 

hexose from fermentation of (v. EULER 
and Nitsson), i, 1496. 

hydrolysis of, by salivary diastase 
(PAECHTNER), i, 738. 

content of, in liver (FRANK and 
FOrRsTER), i, 1503. 

decomposition of, in muscle (WEBER), 
i, 1004. 

determination of small quantities of 
(DE JONGH and PLANELLEs), i, 
325. 

Glycol, .0., and its derivatives, 
from American cotton wax (FARGHER 
and ProBErt), i, 879. 

Glycols, synthesis of, from atrolactinic 

acid (RoGER), i, 659. 

wandering of acyl groups in (BETT- 
ZIECHE), i, 1147. 

reaction of, with acetone (HERMANS), 
ii, 50. 

Glycolysis (NEGELEIN), i, 856. 
measurement of (WARBURG), i, 321. 
in vitro (MorGuLISs and Barkus: 

JOHN), i, 1344. 
effect of insulin on (NirzEscu and 
CADARIU), i, 1352. 

Glycosuria. See Diabetes. 

Glycuronic acid in plants (PALLADIN 
and LEVTSCHENKO), i, 1369. 

d-Glycuronic acid (EHRLICH and RE- 

HORST), i, 1379. 
in vegetable fibres (SCHWALBE and 
FELDTMANN), i, 1238. 
d-Glycuronolactone, structure and rota- 
tion of (Hupson), i, 515. 

Glycyl-d/-serine, hydrochloride and an- 
hydrides of (BERGMANN and MIEKE- 
LEY), i, 235. 
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Glycyltriphenylmethylaminoacetic acid, 
and its sodium salt and ethyl ester 
Mooe, and JUncEr), i, 

92. 

Glycyrrhizin, reactions of (BERvrozo), 
li, 1212. 

Glyoxaline (iminazole), excretion of, in 
urine (HUNTER), i, 459. 

Glyoxalines, methylation of (Forsyrx 

and PyMAy), i, 699. 
metabolism of. See Metabolism. 
determination of, colorimetrically 
(HuNTER), ii, 332. 

Glyoxaline compounds, crystallography 
of (GREENWOOD), ii, 1037. 

Glyoxaline-4:5-dicarboxylic acid, dis- 
sociation constants of (PauLy), i, 
1327. 

salts of (LEHMSTEDT), i, 1103. 
1-Glyoxalinelactic acid, fate of, in the 
animal body (KonIsHi and TAN1),i,731. 
Glyoxalinepropionic acid, fate of, in 
animal body (KoNIsHI and Tan), 
i, 731. 
Glyoxime dimethyl ether, diamino-, and 
its tetra-acetyl derivative (AvoGApRo 
and Tavona), i, 1041. 
Glyoximes, hydroxy- (PoNzio), i, 8. 
Glyoxylic acid, isomeric hydrazones of 
(Buscu and v. Brust), i, 400. 
colour reaction of, with Schryver’s re- 
action (FossE and HIEULLE), ii, 162. 

identification of, by its reaction with 
hydrazine and xanthhydrol (Fossz 
and HIEULLE), i, 1130. 

Goats, protein substitutes in diet of 

(PaascH), i, 1498. 
bile of. See Bile. 
blood of. See Blood. 
thyroid of. See Thyroid. 

Goitre, relation between iodine content 
of environment and (v. FELLENBERG), 
i, 329. 

Gold obtained from mercury, atomic 
weight of and 
ZINTL), ii, 924. 

formation of, from mercury (KAUL), 
ii, 177 ; (NAGAOKA), ii, 835, 1111; 
(STAMMREICH), ii, 1208. 

are speetrum of (Lowery), ii, 4. 

series spectrum of (McLENNAN and 
McLay), ii, 913. 

spark spectrum of (LL. and E. Buiocn), 
ii, 829. 

ultra-violet absorption spectrum of 
(ZUMSTEIN), ii, 453. 

X-ray absorption coefficient of (WAR- 
BURTON and RiIcHTMYER), ii, 1103. 

photo-electric sensitivity of (Sunk- 
MANN), ii, 831. 

physical state and catalytic activity of 
(SMirTH), ii, 1072. 
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Gold, catalysis of hydriodic acid on 
the surface of (HINSHELWooD and 
PRICHARD), ii, 981, 

anodic oxidation of (JirsA and JELI- 
NEK), ii, 54, 141. 
anodic solution of, in hydrochloric 
acid (ALLMAND and Puri), ii, 302. 
behaviour of, with fused silicates 
(JANDER), ii, 416. 
colloidal, preparation of (ZsIGMONDY 
and HicKEL), ii, 775; (HADEN), 
ii, 895. 
effect of proteins on (ZsIGMONDY 
and Joi), ii, 35; (KREBS), ii, 1155. 
films, emission of electrons from, 
exposed to Réntgen rays (SiMoNs), 
ii, 81. 
sols (v. WEIMARN), ii, 196; 
(GALECK]), ii, 516. 
mobility of particles in (THIESSEN), 
ii, 1157. 
protective action of gelatin on 
(TARTAR and LorRAB#), ii, 864. 
action of proteins on (REINDERS), 
ii, 1059. 
action of salts on (KERMACK and 
Voce), ii, 523. 
protective action of soaps on 
(PAPACONSTANTINOU), ii, 393, 
526. 
‘*explosive,” nature of (RASCHIG), ii, 
144. 

Gold alloys with cadmium (SALDAU), 

ii, 872. 

with copper (SEDSTROmM), ii, 104. 
gold-copper compound in (STERNER- 
RAINER), ii, 651. 

with palladium, structure of (HoL- 
GERSSON and SEpsTROM), ii, 20. 

with zine (SALDAU), ii, 205. 
Rontgen-ray analysis of (WESTGREN 

and PHRAGMEN), ii, 746. 

Gold salts, toxic action of, on protoplasm 
(VoEGTLIN, JOHNSON, and Dyer), 
i, 1116. 

trypanocidal action of (LEvVADITI, 
GIRARD, and NIcoLAv), i, 1117. 
Gold amidine and iminochloride (Ras- 
CHIG), ii, 144. 
selenides (MosER and ATYNSKI), ii, 
684, 
Auric chloride, preparation of (PETIT), 
ii, 1089 
dissociation of (PETIT), ii, 668. 
compound of carbon monoxide 
and (Mancuor and GALL), ii, 
1182, 
compounds of, with mercaptans 
(RAy), ii, 184. 
telluride (BRUKL), ii, 895. 
Aurous halides, ammoniates of (BILTz 
and WEIN), ii, 1182. 


CXXVIIL, li. 


SUBJECTS. 


ii, 1565 


Gold :— 

Chloroauric acid, compounds of acid 
amides with (Fricke and Ruscu- 
HAUPT), ii, 894. 

Gold detection and determination :— 
detection of (STEIGMANN), ii, 719. 
detection of, spectrographically (Jout- 

Bors and BossvEr), ii, 1208. 
determivation of, electrometrically 
(ZIntL and Ravcn), ii, 1005. 

Gonepteryx rhamni, dye from the wing 
of (WIELAND and ScuGpr), i, 1464. 

Goose, catalytic hydrolysis of proteins 
from the feathers of (SaprKov), i, 175. 

Goppelsroeder’s reaction (SCHANTL), ii, 
440. 


Gossypic acid, gossypyl ester (FARGHER 
and HIGGINBOTHAM), i, 880. 
Granite, weathering of, under peat 
(BLANCK and RIEsEp), ii, 820. 
Grapes, American, effect of seasons on 
constituents of the juice of (CaLD- 
WELL), i, 1368. 
Concord, non-volatile acids of (NEL- 
son), i, 762. 
Grape fruit, insulin-like substances in 
(FisHER and McKINLEy), i, 1016. 
Graphite, structure of (BERNAL), ii, 17. 
crystal structure of wurtzite and 
(BECKENKAMP), ii, 271. 
heats of combustion of (RorH and 
NAESER), ii, 1140. 
melting point and vaporisation of 
(RyscHKEVITsCH), ii, 276, 374; 
(FasAns), ii, 277. 
adsorption of gases by (Lowry and 
MorGayn), ii, 1053. 
activated,” sorption of oxygen by 
(BANGHAM and STaFForRD), ii, 655. 
‘*Graphites (Crus), ii, 1083. 
Grass, Appa. See Ageratum conyzoides. 
inchi. See Cymbopogon cesius. 
Grignard reaction, mechanism of 
(RHEINBOLDT and ROLEFF), i, 6. 
in presence of water (SCHMALFUss and 
WETZEL), i, 395. 
Grignard reagents, constitution of 
(MEISENHEIMER), i, 527. 
luminescence spectra of (DUFFORD, 
NIGHTINGALE, and CALVERT), ii, 
89, 474. 
action of aldehydes on (MARSHALL), i, 
1428, 
action of, on amino-acids (THOMAS 
and BETTZIECHE), i, 250, 251, 257 ; 
(BETTZIECHE), i, 251, 1147. 
detection of, colorimetrically (GILMAN 
and ScHULZE), ii, 1011. 
Growth, effect of ultra-violet light on, 
of rats (HUME and SmirnH), i, 211. 
effect of radium emanation on, of rats 
(CuIck and TazELAAR), i, 211. 
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Growth, factors promoting (v. Eu.rr, 
WIDELL, and Errkson; v. EULER 
and WIDELL), i, 869; (v. EULER 
and ErrKson), i, 1220. 

influence of fluorides and iodides on 
(Maz#), i, 870. 
on a vitamin-rich diet, action of ions 
on (TSUKAMOTO), i, 210. 
Guaiacol, melting point of (PusHIN), ii, 


277. 
Guaiacol, 4-amino-, acetyl derivative, 
acetate, and benzoyl derivative 


(KEHRMANN and Horny), i, 561. 

Guanidine (PF&LLIzzAR}1), i, 1047. 
and its methyl derivatives, distinction 

between (Marston), i, 1047. 
double carbonates of rare earth metals 
and (CANNERI), i, 524. 

Guanidine, nitro-, isomeric forms of 
(Davis, ASHDOWN, and Covcn), i, 
644, 

Guanidines, alkylated (LecnER, Grar, 

and GNADINGER), i, 1392. 
methylated, pharmacological action of 
(v. GRAEVENITZ), i, 734. 
determination of, in urine (SHARPE), 
i, 722. 
Guanidine bases, detection of, colori- 
metrically (T1EGs), i, 97. 


determination of, colorimetrically 
(Marston), i, 97. 
Guanidoacetic acid, cyano-, and its 


salts and derivatives (Fromm, Bar- 
RENSCHEEN, FRIEDER, Pirk, and 
KAPELLER), i, 595. 
Guanylic acid, salts of (Izum1), i, 174. 
brucine and strychnine salts (PEISEK), 
i, 1477. 
d-Gulose, preparation of, by oxidation 
of d-sorbitol (TALEN), i, 1382. 
Gums, enzymes of (FowLER and Ma- 
LANDKAR), i, 1437. 
Gum arabic, replacement of blood by 
solutions of (UEKI), i, 177. 
Gum benzoin sols, action of salts on 
(KERMACK and VoGE), ii, 523. 
Gypsum, lattice constants of calcite and 
(HsaALMAR and SIFGBAHN), ii, 92. 
solubility of (CoLson), ii, 37. 


H. 


isoHemagglutinin, physical chemistry 
of (W6HLIscH and ScHirz), i, 717. 
Hematin, natural pigments resembling 
(ScHuMM), i, 854. 
Hematite, crystal structure of (PAULING 
and HENDnrIcKs), ii, 368. 


transformation of magnetite into 


(WELOo and Baupisc), ii, 845. 
Hematoidin, identity of bilirubin and 
(Ricu and BumsrEap), i, 1475. 
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Hematoporphyrin, fluorescence of 
(FaBre), li, 1116. 
metallic derivatives, absorption 


spectra of (HILL), i, 994, 
fluorescence of (DHERE, SCHNEIDER, 
and VAN DEk Bom), ii, 88. 
detection of, in urine (PoLICARD and 
LEvLIER), i, 1351. 

Hemin, formation of porphyrin from 
(Kister and i, 
845. 

esterification of (ZALESKI and Lin- 
DENFELD), i, 89. 

derivatives of (Kister and HEEss), 
i, 992. 

Hemin, hydroxy- (HAmsik), i, 1476. 

Hemochromogen (ANSON and Mirsky), 
i, 1475. 

carbon monoxide dissociation curve of 
(ANSON and Mirsky), i, 456. 
Hemocyanin (STEDMAN and STEDMAN), 
i, 1199. 

Hemoglobin, osmotic pressure of (WIL- 

SON), ii, 292; (ADAIR), ii, 965. 
ionic nature of (TAYLOR), i, 93. 
surface tension of (JOHLIN), ii, 857. 
kinetics of reactions of (HARTRIDGE 

and Rovcuron), ii, 557. 
parent substance of (MARCHLEWSKI), 

i, 604. 
oxidation-reduction of (NEILL), i, 868, 

993. 
influence of tension of oxygen on 

oxidation of and Hast- 

INGs), i, 709. 
oxygen-combining capacity of (Ma- 

suDA), i, 604. 
oxygen dissociation curve of (ADAIR), 

i, 851. 
and its derivatives, hydrolysis of 

starch by (BIEDERMANN and JER- 

NAKOFF), i, 11. 
formation of bilirubin from (Ricn), 

i, 711; (RicH and BumstEap), i, 

1482. 
formation of porphyrin from (ScHUMM), 

i, 88. 
action of digestive enzymes on the 

iron of (LINTZEL; BARKAN), i, 

1482, 
ultra-violet absorption spectra of 

derivatives of (FRIEDLI), ii, 179. 
nitric oxide compound of (ANSON and 

Mirsky), i, 1475. 
non-protein component of (ANSON and 

Mirsky), i, 1475, 1476. 
storage and excretion of, in the or- 

ganism (SHIMURA), i, 1342. 
reactions of (ADAIR), i, 849, 850, 

851. 
determination of (NEwHAM, WILT- 

SHIRE, and ScHARFF), i, 711. 


= 


yf 
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Hemoglobin, determination of, colori- 
metrically (KAMMERER and ScHAU- 
Lin), i, 851. 

use of acetylene in determination of 
(MILLER), i, 1112. 
Hemoglobinometer, new (BURKE), i, 
177. . 
Hemoleucolysin from the pancreas 
(BELFANTI), i, 326. 

Hemolysis, etfect of blood serum and of 

sugars on (KENNEDY), i, 717. 
specific (KLopsTock), i, 1345. 
Hemolysis, colloidal theory of (HrRR- 
MANN and RouNEnR), i, 1202. 
conductivity of red blood corpuscles 
during (PonDER and TayLor), i, 
1202. 
Hemometer, Sahli’s, standard solution 
for (KouMAns), i, 851. 
Hemoporphyrin, conversion of into 
mesoporphyrin and etioporphyrin 
(FiscHER and MULLER), i, 845. 

Hafnium, discovery and properties of 

(v. HEVEsy), ii, 708. 

atomic weight of (HONIGSCcuMID and 
ZINTL), ii, 255, 347; (v. HEVEsy), 
ii, 255. 

preparation of (VAN ARKEL and DE 
Borr), ii, 1193. 

content of, in zirconium ores (Vv. 
HEvEsy and JANTZEN), ii, 430. 

Hafnium double fluorides, solubility of 
(v. HkEvEsy, CHRISTIANSEN, and 
BERGLUND), ii, 505. 

oxide, density of (v. Hevrsy and 
BERGLUND), ii, 25. 
in tungsten filaments (VAN LIEMP?), 
ii, 233. 
phosphate (v. HEvesy and Kimura), 
li, 1085. 
solubility of zirconium phosphate 
and (v. Hevesy and Kimura), 
ii, 1147. 
Hafnium separation :— 
separation of, and its are spectrum 
(BARDET and ToussAIN7), ii, 826. 
separation of, from cerium, thorium, 
and titanium (MosEr and 
ii, 718. 
separation of zirconium and (NAAM- 
=VENOOTSCHAP PHILIPS’ 
GLOEILAMPENFABRIKEN), ii, 62, 
63; (DE Bork and VAN ARKEL), 
ii, 243; (v. HEvEsy and MADSEN), 
ii, 425; (Marquis, P. and G,. 
Ursaln), ii, 699. 
Hair, hydrolysis of (MERRILL), i, 92; 
(HoFFMAN), i, 1480. 
substance giving the nitroprusside 
reaction in (KAYE), i, 180. 
Halides, action ot water on (SIDGWICk), 
ii, 102. 
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Halides of elements of the fourth group, 
melting points of (HANTzscH and 
CARLSOHN), ii, 1043. 

inorganic, reduction of (RuFF and 
THOMAS), ii, 1187. 

organic, structure of, and their re- 
actions with inorganic iodides 
(ConANT and Hussey), i, 493; 
(ConANT, KIRNER, and Hussey), 
i, 494. 

Hall coefficient, relation of, to thermo- 
electric power (HEAPS), ii, 1135. 

Hall effect in crystals (LENz), ii, 920. 

Halochromie salts, electrochemistry of, 
in relation to free radicals (CONANT, 
SMALL, and TayLon), ii, 874. 

Halogens, photochemistry of (BER- 
THOUD and BELLENOT), ii, 141. 

spectra of (STEUBING), ii, 452. 

ultra-violet emission spectra of (Lup- 
LAM and WEsz?), ii, 350. 

action of light on air saturated with 
vapour of (JONEs), ii, 984. 

electron affinity of (LupLAm), ii, 
1018; (v. ANGERER and MiLLEr), 
ii, 1025. 

lability of, in organic compounds 
(MacBETH and TRAILL), i, 628, 
782. 

reaction of saturated aliphatic ketones 
with (Ricz and Fry1ine), ii, 556. 

reaction of potassium cyanide with 
(MULLER and Scuvucg), ii, 825. 

determination of, in organic com- 
pounds (BuscH), ii, 823. 

-Halogens (BrRCKENBACH and KELLER- 
MANN), ii, 568. 

Halogen compounds, partial dehalogen- 

ation of (MEREJKOvVSKI), i, 878. 
reaction of siloxen with (KauTsky 
and THIELE), ii, 698. 

Halogen hydrides, structure and nature 
of (Hanrzscu), ii, 359; (v. Wis- 
NIEWSKI), ii, 361. 

Halogen organic compounds, action of 
alkali disulphides and of sodium 
tetrasulphide on (THomMAs and 
Ripine), i, 113. 

reactions of sodium arsenite with 
(GUTMANN), ii, 238. 

Halogenation (Darra and CHATTER- 
JEE), i, 891. 

Hamamelitannin, and its derivatives 
(FREUDENBERG and BLUMMEL), i, 51. 

Hay fever, analysis of blood in 
(RAMIREZ, St. GEORGE, and MosEs), 
i, 999. 

Heart, frog’s, action of calcium and 

sodium ions on (HoLZLOHNER), 
i, 1500. 

action of potassium cyanide and 
copper on (FuvIMak1), i, 333. 
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Heat, atomic, of solid aliphatic crystals 
(SALANT), ii, 1042. 
latent, determination of (SmirH), ii, 
756. 
molecular, of gases, at low tempera- 
tures (GIACOMIN}), ii, 757. 
of diatomic gases at low tempera- 
tures (SCHREINER), ii, 97. 
specific (WIESNER), ii, 275, 737. 
at low temperatures (LANGE), ii, 
96. 
(DE KoLosovsk}), ii, 
870 


of electrolytes (Zwicky), ‘ii, 1188. 

of gases (BRINKWORTH), ii, 373. 

of liquids (GuHosH), ii, 275; 
ii, 491; (Foa), ii, 
1138. 

of binary mixed liquids (WILLIAMS 
and DANIELS), ii, 765. 

of organic liquids (Buss£), ii, 
373 


of metals (BEHRENS and DRUCKER), 
ii, 24. 
of solutions (DE KoLosovsk!), ii, 
653, 791. 
f solutions (RICHARDS 
GUCKER), ii, 848. 
Heat of combustion (JAEGER and v. 
STEINWEHR), ii, 126. 
standard values for (VERKADE), ii, 
871. 
of members of homologous _ series 
(VERKADE, HarTMAN, and Coops), 
ii, 364. 
of organic compounds (VERKADE, 
Coors, and HARTMAN), ii, 490. 
in relation to valency of organic 
compounds (KHARASCH and SHER), 
ii, 636. 
Heat of dilution and solution of salts 
(Wisr and LANGE), ii, 791, 976. 
Heat of evaporation of electrons 
(WEIGLE), ii, 253. 
Heat of formation of alloys (Biitz and 
HOLVERSCHEIT), ii, 268. 
of onium compounds (TscHELINCE\), 
ii, 480. 
Heat of fusion, latent (StraTTon and 
PARTINGTON), ii, 25. 
Heat of hydration of alkali halides 
(LANGE), ii, 847. 
Heat of mixture of condensed systems 
(vAN LAar and LORENZ), ii, 870. 
Heat of oxidation of pure metals 
(Moose and Parr), ii, 208. 
Heat of reaction, incomplete (BERENGER 
and TIAN), ii, 791. 
dissipation of (BorN and FRANCK), 
ii, 365. 
Heat of solution (BERENGER and TIAN), 
ii, 790 ; (W&sr and Lanes), ii, 791. 
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Heat of solution, determination of 
(CoHEN, MOESVELD, and Het- 
DERMAN), ii, 402. 

calorimeter for ( CoHEN, 
and HELDERMAN), ii, 151. 
solubility and lattice energy of salts 
(BUTLER), ii, 39. 
of alkali halides (LANGE), ii, 847. 
partial, relation between, and the 
deviation from Raoult’s law 
(BUTLER), ii, 539. 
Heat of vaporisation (Byk), ii, 97. 
molecular (PRUD’HOMME), ii, 
(NARBUTT), ii, 1140. 
relation between surface tension and 
(PLACINTEAND), ii, 39. 
of liquids in relation to the velocity of 
sound (IONESCU), ii, 644. 
Hederagic acid, and its methyl esters 
(JacoBs), i, 948. 
Hederagenic acid, methyl ester, and its 
derivatives (J AcoBs), i, 948, 
Hederagenin, structure of (VAN DER 
Haar), i, 946. 
and its derivatives (JAcoBs), i, 
948. 
Hederagenolic acid, and its sodium salt 
(VAN DER Haar), i, 946. 
Hederagenone (VAN DER Haan), i, 946. 
Hederagenonic acid, and its salts and 
derivatives (VAN DER HAAR), i, 947, 
Helianthin. See Methy! orange. 
Helianthus annuus, anthocyanins in 
(Sanpo), i, 1026. 
green pigment of (OpartN), i, 1517. 
Helianthrone. See mesoBenzdianthrone, 
= hydrolysis of (JosEPHsON), i, 
1359. 


188; 


Helicorubin, and relation to 
hemoglobin (ANsoN and Mirsky), 
i, 1476. 

Helium in petroleum gases (Cay), ii, 

1195. 


in tubes and BALy), 
ii, 925. 

atom, and molecule models of (ALLEN), 
li, 349. 

spectrum of (ORNSTEIN and BuRGER), 
ii, 4 ; (BRUNETTI), ii, 249 ; (FosTER), 
ii, 1099, 

band spectrum of (Curtis and Lone), 
ii, 722; (Merron and PIL.Ey), ii, 
1024. 

structure of lines in spectrum of 
(Ham; Geurcke), if, 1098. 

Stark effect in (FosTER), ii, 831. 

Zeeman effect in (CURTIS and JEVONS), 
ii, 1103. 

impacts of electrons in (GLOCKLER; 

YMOND), ii, 617. 

mobility of positive ions in (WAHLIN), 

ii, 170. 


INDEX OF SUBJECTS, 


Helium, atomic field of (Jonzs), ii, 


253. 
life of metastable atoms of (KANNEN- 
sTINE ; DEMPSTER), ii, 171. 
rectilinear diameter of (MATHIAS, 
CROMMELIN, ONNES, and SwaAL- 
Low), ii, 468. 
density of and STark- 
WEATHER), ii, 1045. 
liquefaction of (MEISSNER), ii, 1135. 
liquid, dielectric constant of (WOLFKE 
and ONNES), ii, 631. 
experiments with (WoLTJER and 
ONNEs), ii, 1038. 
isotherms of (HoLBoRN and Orro), ii, 
851. 
diffusion of, through crystalline septa 
(Pruttr and Bocero-LEra), ii, 
500. 
through glass (VAN Vooruls), ii, 
1143. 
viscosity of (GUNTHER), «i, 100. 
metastable (EcKART), ii, 1104. 
chemical activity of (Boomer), ii, 
925. 
compounds of (BooMER), ii, 144. 
combination of mercury and (MANLEY), 
ii, 57; (Linp and BARDWELL), ii, 
1181. 
Hemicellulose, electrolysis of colloidal 
solutions of (LENOBLE), i, 793. 
Hemicelluloses (PRINGSHEIM 
GENIN), i, 214. 
Hemipyocyanine, and its derivatives 
(WREDE and Srrack), i, 174. 
Hemp-seed, vitamin-Z in (SuRE), i, 
212. 
Hens, digestion in (MANGOLD), i, 615. 
chemistry of the oviduct of (BUCKNER, 
Martin, and PerEr), i, 1347. 
laying, calcium metabolism in (Buck- 
NER, MARTIN, and PETER), i, 190. 
eggs. See Egys. 
Heparin, purification of, and its presence 
in i, 1346. 
n-Heptadecane, 1-amino-2-hydroxy-, 
synthesis of (LEVENE and HALLER), 
i, 890. 
Heptadecaoxymethylene diacetate 
(STAUDINGER and Lirny), i, 361. 
Heptadecylcarbamide, 8-hydroxy- (LE- 
VENE and HALLER), i, 890. 
Heptaethyl-8-ethylcellobioside (HrEss 
and SALZMANN), i, 1388. 
Heptamethyl-8-benzylcellobioside 
(Hess and SALZMANN), i, 1383. 
aa’-Heptamethylened/iminodiisobutyric 
acid, and its derivatives (SCHLESIN- 
GER), i, 1250. 
aa’-Heptamethylenediiminodiphenyldi- 
acetic acid, and its derivatives 


and 


(SCHLESINGER), i, 1250. 
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Heptanaphthene, action of aluminium 
chloride on (ZELINSKI and SMIRNOV), 
i, 1125. 
Heptane, 5-amino-, oxalate (MAzouRR- 
VITCH), i, 1241. 
vi-dichloro- (BouRGUEL), i, 770. 
Heptanediols, and their di-p-nitrobenzo- 
ates (PIERCE and ADAms), i, 824. 
cycloHeptanespiro-1-methoxycyclopro- 
pane-1:2-dicarboxylic acid, and its 
derivatives (BAKEn), i, 1277. 
Heptane-8y5-triol (DELABY and MoREL), 
i, 773. 
Heptan-8-one, 5-hydroxy- (GRIGNARD 
and i, 111. 
Heptaoxymethylene diacetate (STaup- 
INGER and LtrHy), i, 361. 
Ay-Heptene (BourGueEL), i, 770. 
Ay-Hepten-8-one, action of organo- 
magnesium compounds on (GRIGNARD 
and i, 111. 
Ay-Heptinene (BouRGUEL), i, 364. 
Heptodilactone (BENNETT), i, 883. 
2-n-Heptylcyc/otelluripentane-3:5- 
dione, 1:l-dichloride (MorcGaN and 
TAYLOR), i, 634. 
2-n-Heptylcyc/otelluropentane-3:5-dione 
(MorGAN and Tay Lor), i, 634, 
Hesperidine, occurrence of, in plants 
(OESTERLE and WANDER), i, 1438. 
—— compounds (SEKA), i, 57, 
1298. 


tautomerism of (HELLER, BUCHWALDT, 
Fucus, KLEINICKE, and Ktosgs), 
i, 1323. 
decomposition of (PETRENKO-KRIT- 
SCHENKO and KazMan), 
i, 1094. 
nuclear hydrogenation of, with col- 
loidal piatinum (SkITA), i, 140. 
Heterositostanone, and its derivatives 
(WINDAUs and BrRuNKEN), i, 394. 
Hevea, constituents of latex of (Spoon), 
i, 621; (GorTER), i, 622. 
Hevea brasiliensis, hydrogen-ion concen- 
tration in latex of (BonILtov), i, 622. 
quebrachitol in latex of (ConraRDI), 
i, 277. 
tannin from (Arisz and SCHWEIZER), 
i, 873. 
Hexachlororuthenic acid. 
Rathenium. 
Hexadecahydrodecacyclene (DziEWoN- 
SKI and SuszKo), i, 242. 
Hexadecane, pyrogenic dissociation of 
(GavLT and HEssEL), i, 109. 
Hexadecanedicarboxylic acid, ethyl 
hydrogen ester (FAIRWEATHER), i, 
1237. 
Hexadecene. See Cetene. 
Hexahydrobenzoic acid, phenyl ester 
(BLICKR), i, 662. 


See under 
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Hexahydrocadalene, synthesis of (Rvu- 
ZICKA and CapaATo), i, 943. 
Hexahydrodecacyclene (DzIEWONSKI 
and i, 242. 
Hexahydromandelic acid, and its deriv- 
atives, methyl esters of (FREUDEN- 
BERG and MARKERT), i, 1275. 
~~ esters, rotatory dispersion of 
(Woop and CoMLEy), ii, 264. 
Hexahydromethylmorphimethines, and 
their derivatives (SPEYER and Kov- 
LEN), i, 61. 
a- and §-Hexahydrotrianhydrostrophan- 
thidins (JAcoss and CoL.ins), i, 567. 
Hexaicosihydrodecacyclene (DzIEWwoN- 
SKI and Suszko), i, 242. 


Hexametaphosphates. See under Phos- 
phorus. 
Hexamethylbenzene, formation of 


(BRINER, PLUss, and PAILLARD), i, 248. 
Hexamethyldiethyltristannane (Kraus 
and GREER), i, 1394. 
Hexamethyldipyridyl-blue iodide (Em- 
MERT, JUNGCK, and HAFFNER), i, 72. 
methane (FiscHER and NENITZESCU), 
i, 835. 
Hexamethylenetetramine (hexamethyl- 
eneamine ; wrotropine) as a plant 
nutrient (E. and G. Nuconas), 
i, 623. 
as source of plant nitrogen (BIALO- 
SUKNIA), i, 1366. 
fate of, in the body (DE Eps), i, 461. 
hydroferricyanide (CuMMING), i, 122. 
additive compounds of stannic iodide 
and (SCAGLIARINI), i, 890. 
Hexamethylguanidinium salts (LECHER, 
GraF, and GNADINGER), i, 1398. 
Hexamethylrottlerin, and its derivatives 
(Dutt), i, 1296. 
Hexamethyltristannane, disodium de- 
rivative (KRAUS and GREER), i, 1394. 
Hexamminecobaltictriaquodisulphito- 
sulphatocobaltiate. See under Cobalt. 
n-Hexane, solubility of mixtures of 
liquid sulphur dioxide and (SEYER 
and GILL), ii, 504. 
cycloHexane, structure of, and benzene 
(RAMANATHAN), i, 1255. 
— constants of (NAGORNov and 
OTINJANC), ii, 646. 
cycloHexane series, physico-chemical 
of derivatives of (HERz and 
LOCH), ii, 98. 
cycloHexane-1-acetic acid, 1:2-dibromo-, 
ethyl ester (BAKER), i, 916. 
cycloHexane-1l-acetic-2-propionic acid, 
and its dianilide (HUCKEL and Gorn), 
i, 402. 
eycloHexane-1:2-diacetic acid, 1:2-di- 
hydroxy-, lactone (BAKER), i, 916. 
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cycloHexane-1:3-dicarboxylic acids, iso- 
meric, and their optically active 
components (BOESEKEN and Peek), 
i, 1150. 
&-cycloHexaneglutarylfluorescein (Durr 
and THORPE), i, 141. 
B-cycloHexaneglutarylrhodamine (Durr 
and THORPE), i, 142. 
as-cycloHexanesuccinylfluorescein (Durr 
and THORPE), i, 141. 
os-cycloHexanesuccinylrhodamine(Dutt 
and THORPE), i, 142. 
cycloHexanesulphonic acid, salts and 
derivatives of (KoLKER and Lap- 
WORTH), i, 353. 
cycloHexanol, surface tension and vapour 
pressure of, and its mixtures (WEIs- 
SENBERGER and SCHUSTER), ii, 648. 
cycloHexanol, 1-amino-2-cyano- (vy. 
AuwWERS, and FREsE), i, 312. 
1-cycloHexanol-2-malonic acid, ethyl 
ester lactone (K6Tz and HoFFMAnn), 
i, 911. 
cycloHexanone 2-phenylsemicarbazone 
(GoopwIN and BAILey), i, 318. 
derivatives of (GARLAND and Rei»), 
i, 1280. 
cycloHexanones, cyano-, and their deriv- 
atives (v. AUWERS, and 
FRESE), i, 310. 
2:6-dibromo-, action of alkalis on 
(CusMANO), i, 818. 


sodium 
i, 657. 
d-Hexan-ade(-tetrol. See Tetrahydro- 
y-glucal. 


Hexaphenyldigermane (Morcan and 
Drew), i, 1197. 

cycloHexene, catalytic hydrogenation of 

(ZELINSKI), i, 287. 
nitrates of (HAINES and ADKINS), 
i, 801, 

A!-cycloHexene, 2-amino-1-cyano-, and 
its hydrochloride (v. AUWERS, BAHR, 
and FREsg), i, 312. 

cycloHexenes, catalytic decomposition of 
(ZELINSK]), i, 122. 

4}-cycloHexeneacetic acid, 2-bromo-, 
ethyl ester (BAKER), i, 916. 

A!-cycloHexene-1-acetic-2-malonic acid, 
and its ethyl ester (BAKER), i, 916. 


A}-cycloHexene-1:2-diacetic acid 
(BAKER), i, 917. 
A}-cycioHexene-4:5-dione, _1:2:3:3:6:6- 


hexachloro-, and its hydrates (ELLER 
and Lorenz), i, 537. 

cycloHexenols, preparation and deriv- 
atives of (SENDERENS), i, 537. 

n-Hexoic acid, 3-hydroxybenzaldehyde 
2-mercuric ester (WELLCOME FouND- 
ation, Ltp., HENRY, and SHARP), i 
1154, 


ve 
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Hexoic acid, «-bromo- (MARVEL, Mac- 
CorQUODALE, KENDALL, and 
LAZIER), i, 234. 

e-cyano- (v. AUWERS, BAHR, and 
Fres&), i, 312. 
Hexonic acids, a-amino-, configuration 
of (LEVENE), i, 523. 
Hexophosphatases in organs and body 
fluids (DEMUTH), i, 1497. 

Hexoses, amino-, synthesis of, from 
galactose (FREUDENBERG and 
DosEr), i, 366. 

a-amino-, configuration of (LEVENE), 
i, 528. 

Hexosephosphates, formation of (NEv- 
BERG and KoBEt), i, 476. 

Hexosephosphoric acid, esters, in 
development of bone (MARTLAND and 
Rosson), i, 201. 

n-Hexoylglycine, ethyl ester (KARRER, 
MryAMICHI, StoRM, and WIDMER), 
i, 594. 

cycloHexy1 chloromethyl] ether (FARREN, 
Fire,’ CLarK, and GARLAND), i, 
1230. 

cycloHexylamine, catalytic decompo- 
sition of (Komatsu and TANAKA), 
i, 905. 

n-Hexylbenzene, 2:4-dihydroxy- (SHARP 
& DouME and DouME), i, 541. 

p-cycloHexylbenzoyl-o-benzoic acid 
(QUAYLE and REID), i, 1289. 

cycloHexylbenzyl ether (Scnoricrn), i, 
1404 


cycloHexylbutinenes (BourcveEL), i, 1, 

0. 

cycloHexylbutinoic acid (Bourcuet), i, 
770 


75-Hexylene oxide, heat of combustion 
of (ZuBov and SWIENTOSLAWSKI), 
ii, 364. 

cycloHexylheptinoic acid (BourcuEL), 
i, 770. 

cycloHexylhexinenes (BourcvEL), i, 1, 
770. 


cycloHexylhexinoic acid 
i, 770, 

cycloHexylhydroxylamine (VAVON and 
BErTon), i, 807. 

cycloHexylideneazine, action of hydro- 
——y acid on (PERKIN and PLANT), 
i, 842. 

cycloHexylidenenitroanthranilic acids 
(PERKIN and SEDG@wIck), i, 64. 

cycloHexylidenecyclopentylideneazine 
(PERKIN and PLANT), i, 843. 

(BourRGUEL), i, 1, 
70. 


cycloHexylpentinoic acid (Bourcvet), 
i, 770. 

y-cycloHexylpropy! alcohol, and its de- 
rivatives (WASER), i, 584. 
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2-n-Hexylceyclotelluripentane-3:5-dione 
1:1-dichloride (Morean and TayYLor), 
i, 634. 
2 
(MoneGan and TAYLOR), i, 634. 
Hippuric acid, effect of diet on synthesis 
of (GriFFITH), i, 1002. 
effect of carbohydrate metabolism on 
synthesis of (WIDMARK and JENSEN- 
CARLEN), i, 331. 
hydroxylamine salt (OksPER and 
BALLARD), i, 1233. 
Hippuric diethylamide (GRANACHER), 
i, 594 


Hippury] chloride, action of diazomethane 
on (KARRER and WIDMER), i, 598. 
Histamine, effect of injection of, on 

blood (HAsHIMOTO), i, 1005. 

influence of, on nitrogenous metabolism 
(IWATSURU), i, 1502. 

detection of, microchemically 
ITALLIF and STEENHAUER), ii, 608, 

Histidine in the animal organism 

(Stewart), i, 730. 

degradation of, to J-aspartic acid 
(LANGENBECK), i, 306. 

relation of, to creatine and purine 
metabolism (RosE and Cook), i, 
1003. 

Holmium, atomic weight of (Drices 
and HopkIns), ii, 463. 

Homatropine N-oxide, and its deriv- 
atives (POLONOVSKI and PoLONOvskKI), 
i, 829. 

Homoaspartimide (Stostus and Puit- 
IPPI), i, 892. 

Homobenzoisothiopyran, and its deriv- 
atives (v. Braun, BAYER, and 
KaAIseRr), i, 1446, 

Homologous compounds, rotation dis- 
persion, density, and absorption 
spectra of (KRETHLOW), ii, 1029. 

n- and iso-Homopilopie acids, methyl- 
amides of (LANGENBECR), i, 151. 

N-Homopiperony]-4:5-dimethoxyhomo- 
phthalamic acid, and its methyl ester 
PERKIN, and Pink), i, 
1169. 

2-Homopiperony1-6:7-dimethoxyhomo- 
phthalimide, and its dimethyl deriv- 
ative (HAWorTH, PERKIN, and PINK), 
i, 1169. 

2-Homopiperony1-6:7-dimethoxy-1-7so- 
quinolone, 3-chloro- (HAworTH, 
PERKIN, and PINK), i, 1169. 

2-Homopiperony!-4:4-dimethylhomo- 
phthalimide (HawortnH, PERKIN, and 
PINK), i, 1168. 

N-Homopiperonylhomophthalamic acid, 
and its amide and wmethyl ester 
(Hawortn, Perkix, and Prnk), i, 
1169, 
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2-Homopiperonylhomophthalimide (Ha- 
WORTH, PERKIN, and Pink), i, 1168. 

3-Homopiperonyl-2-methylchromone, 
7-hydroxy-, and its derivatives 
(BAKER and Rosinson), i, 926. 

8-chloro- (HAWORTH, PERKIN, and 
Pink), i, 1168. 

Homopiperonylresacetophenone (BAKER 
and Rosinson), i, 925. 

metho- 
bromide (v. Braun and KaAIsEr), 
i, 1414. 

Homoveratroylhomopiperonylamine, 
6’-bromo- (HAWORTH and PERKIN), 
i, 970. 

3-Homoveratryl-2-methylchromone, 
7-hydroxy-, and its acetyl derivative 
(BAKER and Rosrnson), i, 926. 

Homoveratrylresacetophenone (BAKER 
and Rosinson), i, 926. 

Hops, principles of (W6LLMER), 

i, 690. 

preservative principles of (WALKER), 
i, 1479. 

resin acids of (WIELAND, SCHNEIDER, 
and Martz), i, 276; (WIELAND, 
Martz, and Hors), i, 1422. 

determination of humulone 
(KLEIN), ii, 248. 

Hormones, action of (GoTTSCHALK ; 
ZONDEK and UcKo), i, 1513. 

Horn, solubility of, in alkali sulphides 
(PULEVKA), i, 1341. 

Horse, vitamins in flesh of (ScHEUNERT 
and HERMERSDORZER), i, 617. 

Humic acids (Etter, HELMRICH, 
KLEMM, and Scuoép- 
PACH), i, 521. 

constitution of (BuRIAN; ELLER), i, 
372; (MaRcvusson), i, 793 

formation of, from cellulose, lignin, 
and wood (WEHMER), i, 521. 

Humins, properties and reactions of 
(ELLER, HeELMrRIcH, Kiemm, Hav- 
BOLD, and ScHéppacn), i, 521. 

Humulic acid, constitution of (WIELAND, 
Martz, and Hoek), i, 1422. 

isoHumulic acid, and its derivatives 
( ScHNEIDER, and MArtz), 
i, 276. 

Humulon, structure of (WIELAND, 
ScHNEIDER, and Martz), i, 276; 
(WIELAND, Martz, and Hoek), i, 
1422. 

Humuloquinone, semicarbazone of (WI1E- 
ScHNEIDER, and MArrTz), i, 
276. 

Humus, nature of (WAKSMAN), i, )528. 
sols, foaming power and surface tension 

and STEINER), ii, 


in 
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Hydantoic acid, cyano- (Fromm, Bar. 
RENSCHEEN, FRIEDER, PrRkK, and 
KAPELLER), i, 596. 

Hydantoins (CoGHILL and Jounson), 
i, 582; (CoGHILL, JOHNSON, and 
RENFREW; Davipson), i, 583; 
(Davipson and JOHNSON), i, 584; 
(Davipson), i, 975. 

substituted, preparation of (THomp- 
SON, BEDELL, and BuFFETT), i, 699. 

Hydantoin-3-acetic acid, and 2-thio- 
(JOHNSON and RENFREW), i, 583. 

Hydantoin-[A5:2’]-y-indoxyl (Hit and 
HENZE), i, 306. 

Hydantoin-[A5:3’]-oxindole (Hit. and 
HENzk), i, 305. 

Hydnora americana, 
Burmeisteri. 

Hydrangea paniculata, comp sition of 
(Komatsu and UEDA), i, 762. 

Hydrargyrum salicylicum, constitution 
of (BoEDECKER and WuwNsrorRF), i, 
1107. 

Hydrastine, excretion of, in urine(BAYLE 
and FaBRE), i, 609. 

Hydratoisocyanilic acid (WIELAND), i, 
1049. 

r-Hydratropic acid, 8-chloro-, resolution 
of (McKEnzrk and STRATHERN), i, 401, 

Hydrazidoanthraquinones, acyl deriv- 
atives of (BATTEGAY and AMUAT), i, 
169. 

Hydrazine, oxidation of, and its sul- 

phonic acids (Rascuie), ii, 224. 
action of, on cyanotetrazole (OLIVERI- 
MANDALA), i, 78. 
action of, on dimethylpyrone (K1s- 
NER), i, 1105. 
sulphate, use of, in 
(Carrs stn), ii, 1197. 
and its salts, electrometric determin- 
ation of (GILBERT), ii, 239. 
Hydrazines, action of ketens on (VAN 
ALPHEN), i, 80. 
action of, on semicarbazones (SUTHER- 
LAND and WILson), i, 42. 
aromatic halogenated (VorocEeK and 
Jrrt), i, 317. 
a-Hydrazino-8-aminoethane, and _ its 
salts (SOMMER, SCHULZ, and Nassav), 
ii, 990. 

2-Hydrazinoanthraquinone, 3-hydroxy- 
(TANAKA), i, 1106. 

4-Hydrazinobenzoic acid, 3:5-dinitro-, 
ethyl ester (LINDEMANN and WEs- 
SEL), i, 1099. 

2-Hydrazino-9:10-dihydroanthracene 
hydrochloride(ScHROETER, GLUSCHKE 
HULLE, and G6rTzxy), i, 128. 

2-Hydrazino-5. keto-2:3:4:5-tetrahydro- 
1:3:4-thiodiazine (GuHA and De), i, 
600. 


See Prosopanche 


iodometry 


INDEX OF SUBJECTS, 


Hydrazobenzene hydroferricyanide 
(CUMMING), i, 122. 
o-Hydrazobenzyl-o-toluidine (ELBs and 
GAUMER), i, 168. 
Hydrazones, isomeric (Buscu, FRiEvEN- 
BERGER, and TISCHBEIN), i, 40. 
coloured sulphuric acid solutions of 


(CHATTAWAY, IRELAND, and 
WALKER), i, 1194. 
o-Hydrazotoluene hydroferricyanide 


(CUMMING), i, 122. 

Hydrides, non-metallic, structure of 

(GriMM), ii, 1123. 

volatile (PANETH and RABINOVITSCH), 
ii, 760. 

‘*Hydrindine,” identity of hydroxy- 
dihydroisoindigotin and (SANDER), 
i, 977. 

1-Hydrindone, influence of substituents 
on formation of derivatives of, from 
B-phenylpropionic acids (SPEIGHT, 
STEVENSON, and THorpk), i, 32. 

1-Hydrindones, 2-oximino-, action of 
phosphorus pentachloride on (Ha- 

WworTH and Pink), i, 929. 

Hydrobenzoins, stereoisomeric, adsorp- 

by charcoal (HERMANS), 
ii, 31. 

dibenzoates of (MEERWEIN and 
ScuMIpT), i, 1240. 

Hydrobromic acid. See under Bromine. 

Hydrocarbon, C,)H,,., from ¢ert.-amino- 

isobornylane and nitrous acid 
(NAMETKIN, ABAKUMOWSKI, and 
SELIVANOV), i, 48. 

C,oH,,, from lupanine (THoms and 
BERGERHOFF), i, 575. 

CioH,s, from hydrogenation of 
from tert.-aminoisobornylane (Na- 
METKIN, ABAKUMOWSKI, and SELI- 
VANOV), i, 48. 

from 5-methylphenylene-1:3- 
diacetonitrile (v. Braun and 
ENGEL), i, 382. 

C,5H,s, from reduction of humulic 
acid (WIELAND, SCHNEIDER, and 
i, 276. 

C,,H,,, from abietic acid (VESTERBERG 
and i, 252. 

CyoHse, from the action of metallic 
chlorides on pinene hydrochloride 
(Komatsu and Fvsto), i, 564. 

Hydrotarbons, preparation of (GILMAN 

and BEABER), i, 802. 

X-ray investigation of (MijLLER and 
SAVILLE), ii, 367. 

action of bromine on (MERESHKOV- 
SKI), i, 1033, 

action of nitrogen peroxide on 
(ScHAARSCHMIDT,) ii, 227. 

action of radium emanation on (MuND 
and Kocn), i, 625. 
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Hydrocarbons, halogen derivatives, 
ultra-red absorption spectra of 
(Bontno), ii, 838, 

acetylenic, preparation of (BOURGUEL), 
i, 2, 770; 
disubstituted, reaction of Grignard 
reagents with (GILMAN and 
SHUMAKER), i, 493. 
aromatic, esla-luminescence spectra 
of (McVicker, Mars, and 
STEWART), ii, 12. 
photochemical oxidation of (Sup- 
BOROUGH, WATSON, and NARA- 
YANAN), i, 1136. 
condensation of, with nitrosyl 
chlorine (SCHAARSCHMIDT and 
RaxEck), i, 380. 
polynuclear, spectrochemistry and 
structure of (v. AUWERS and 
KRAUL), i, 900. 
benzenoid, optical constants of 
(EIsENLOHR and Scuvtz), i, 17. 
cyclic unsaturated, catalytic trans- 
formation of (ZELINSKI), i, 122, 
146, 821. 
ethylenic, action of iodine in chloro- 
form on (BOESEKEN and 
BERGER), i, 225. 
combination of hydrogen sulphites 
with (KoLKER and Larworrn), 
i, 353. 
higher, synthesis of, from lower 
hydrocarbons (Linp and Bakb- 
WELL), i, 493. 
olefine, action of nitrogen tetroxide 
on (ScHAARSCHMIDT and HorF- 
MEIER), i, 877. 
paraffin, boiling point chart for 
(BAHLKE and WILSON), _ ii, 
73. 
cracking of (WILLIAMS-GARDNER), 
i, 1229. 
polynuclear, Tesla-]uminescence spectra 
of (McVicker, Marsu, and STEW- 
ART), ii, 630. 
quaternary, preparation of (TROTMAN), 
i, 382. 
unsaturated, photochemical combin- 
ation of bromine with (PLOTNIKOV), 
ii, 985. 
Hydrocarbons, chloro-, toxic action of 
(DovGAL), i, 334. 
Hydrocellulose (Hxss), i, 519. 
nitrates (ATsUKI), i, 120. 

Hydrochloric acid. See under Chlorine. 

Hydrocinnamic acid, electrolytic prepar- 
ation of (NoRRIS and CUMMINGS), 
i, 668. 

hydroxylamine salt (OzsPER and 
BALLARD), i, 1233. 

Hydrocupreidine hydrochloride (GIEMSA 
and BonaTH), i, 291. 
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Hydrocupreidinesulphonic acid, and its 
sulphate (Giemsa and Bonats), i, 
291. 
Hydrocupreine, salts of (Gi—EMsA and 
BoNnATH), i, 2 
Hydrocupreinesulphonic acid, and its 
salts (GIEMSA and BonarTH), i, 291. 
Hydrocyanic acid. See under Cyanogen. 
Hydroferricyanic acid, preparation of, 
and its alkaloidal salts (CumMMING 
and Brown), i, 572. 
salts of, with organic bases (CUMMING), 
i, 122. 
Hydroferricyanocarboxylic acid, salts 
of (PASCAL), i, 984. 
Hydroferrocyanic acid, alkaloidal salts 
of (CUMMING and Brown), i, 572. 
copper salt, permeability of mem- 
branes of, to acids (COLLANDER), 
ii, 201. 
coagulation of sols of (SEN), ii, 
664; (SEN and MEnrorra), ii, 
665. 
double salts of, with hydrazine and 
metals (RAy and Gupta), i, 377. 
potassium salt, preparation of (Domi- 
NIK), i, 526. 
sensitiveness of, to light (Baur), ii, 
884. 
use of, in analysis (LuFF), ii, 826. 
salts of, with organic bases (CUMMING), 
i, 122. 
Hydroferrocyanocarboxylic acid, salts 
of (PASCAL), i, 984. 
Hydrofluoric acid. See under Fluorine. 
Hydrogen, atomic weight of (MoLEs), 
ii, 346. 
atoms, structure of (REICHENBACHER), 


ii, 734. 

electron orbits in (REICHENBACHER), 
ii, 624, 

molecules, ionised, structure of 


(Urey), ii, 1105. 
pure, preparation of (BAYERLE and 
TAMELE), ii, 233. 
refractive index and electron velocity 
of (ScHULER and Wo LF), ii, 1118. 
spectrum of (DIEKE), ii, 450; 
(GEHRCKE and Lav), ii, 609; 
(ScHULER and WotF), ii, 829; 
(VAN CITTERT), ii, 909. 
Balmer lines in (Hanor), ii, 170; 
(JANICK1), ii, 449; (HANSEN), 
ii, 1097 ; (Ham; GEHRCKE), ii, 
1098 ; (JoLowicz), ii, 1097. 
Fulcher lines in spectrum of (CurTIs), 
ii, 351 ; (Bury), ii, 1113. 
excitation of (BLACKETT 
FRANCK), ii, 1097. 
spectroheliograms of (Royps), ii, 
450. 
band spectrum of (DrEKk), ii, 737. 


and 
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Hydrogen, continuous spectrum of 
(Carst), ii, 323 ; (LAv), ii, 721, 
infra-red emission spectrum of 

(PFunp), ii, 11. 
secondary spectrum of (RICHARDSON 
and TANAKA), ii, 11, 469; (Dur. 
FENDACK), ii, 333 ; (NICHOLSON), 
ii, 468, 721; (McLENNAN and 
SHRUM), ii, 468 ; (DIEKE), ii, 625 ; 
(RicHARDSON), ii, 909, 1018; 
(TANAKA ; SANDEMAN), ii, 909, 
dry, effect of ultra-violet light on 
(BAKER and CARLTON), ii, 1180. 
particles, photographic action of 
(Buav), ii, 1111. 
passage of canal rays through (DEmp- 
STER), ii, 1020. 
Doppler effect in canal rays of 
(KREFF7), ii, 78. 
Paschen-Back effect in (FALKEN- 
HAGEN), ii, 79. 
stopping power of, fur a-particles 
(FowLEk), ii, 834. 
magnetic susceptibility of (GLASER), 
ji, 82, 642. 
active (BONHOEFFER), ii, 52; (PAN- 
ETH), ii, 57 ; (Copaux, PERPEROT, 
and Hocart), ii, 587 ; (CoLLINs), 
ii, 842 ; (BacH), ii, 885. 
formation of, in the creepage corona 
discharge (ANDEREGG and 
HERR), ii, 1180. 
by excited mercury atoms, and 
its reactions (MITCHELL), ii, 
1077; (Taytorn and Mar- 
SHALL), ii, 1078. 
luminescence with (BONHOEFFER), 
ii, 839. 
electronegative (VAN ARKEL and DE 
BorR), ii, 734. 
electrical properties of (McCALLUM 
and FockEn), ii, 641. 
ionisation of (SmyTH), ii, 459 ; (Lunt), 
ii, 616. 
by electron impact (HogNness and 
Lunn), ii, 839. 
potentials for discharge of electrons in 
(RICHARDSON and TANAKA), ii, 13. 
overvoltage of (HARKINS and ADAMS), 
ii, 301. 
influence of colloids on cathodic over- 
voltage of (MARIE and LEJEUNE), 
ii, 115. 
chemical constants of (SCHREINER), 
ii, 978. 
specific heat of (PARTINGTON and 
Howe), ii, 1041. 
specific heats of air and (BRINK- 
WORTH), ii, 372. 
specific heat of molecules of (PREDVO- 
DITELEV), ii, 1041; (VAN VLECK), 
ii, 1138. 
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Hydrogen, isotherms of (HoLBorN and 


OrrTo), ii, 851. 
heat of adsorption of, on nickel 
(ForESTI), ii, 692. 
heat of oxidation of, by manganese 
dioxide (FRAZER and GREIDER), 
ii, 1064. 
mass of particles of (STETTER), ii, 
1021. 
liquid and solid, dielectric constants 
of (WoLFKE and ONNEs), ii, 630; 
(Bretr and ONnNngEs), ii, 631. 
liquefier for, and cryostat (LATIMER, 
BuFFINGTON, and HOENSHEL), ii, 
818. 
viscosity of (GUNTHER), ii, 100. 
diffusion of, into air (BARUs), ii, 27. 
solubility of, in liquid ammonia (Lar- 
son and BLAck), ii, 852. 
adsorption of, by cerium and its alloys 
(SIEVERTs and RoELL), ii, 854. 
by electrolytic chromium (Hitric 
and Bropkors), ii, 702. 
by palladium (LAMBERT and GATEs), 
ii, 785. 
by palladium-silver alloys (KRUGER 
and SACKLOvskyY), ii, 1125. 
adsorbed in silica gels, reduction by 
(LATSHAW and RkveErson), ii, 412. 
equilibrium of carbon dioxide and, 
with carbon monoxide and water 
vapour (PARTINGTON and SHIL- 
LING), ii, 395. 
explosion of mixtures of air and 
(BonE, Newirr, and TowNeEnp), 
ii, 800. 
influence of trichloroethylene on in- 
flammability of mixtures of air and 
and ONGKIEHONG), ii, 
875. 
photochemical combination of bromine 
and (BopENSTEIN and LUTKE- 
MEYER), ii, 218. 
interaction of carbon dioxide and, in 
the electric discharge (LuN7), ii, 579. 
action of carbon dioxide with, on plat- 
inum (PRICHARD and H'tNsHEL- 
Woop), ii, 564. 
action of carbon dioxide with, on the 
surface of tungsten (HINSHELWOOD 
and PricHarD), ii, 983. 
photochemical reaction of carbonyl 
chloride with and v. GoLp- 
BERGER), ii, 142. 
photochemical reaction between chlor- 
ine and (MARSHALL), ii, 883; 
(KORNFELD and MULLER), ii, 
984; (NorRIsH), ii, 1080, 1179. 
in presence of oxygen (NorrisH 
and RipEAL), ii, 572. 
effect of water vapour (CoEHN and 
JUNG), ii, 142. 


Hydrogen, catalytic combination of 


ethylene and, in presence of copper 
(PEASE and STEWART), ii, 691. 
reaction of nitrogen with, in presence 
of mercury vapour (NoyEs), ii, 
73 


73. 

catalysis of the formation of water 
from oxygen and (HoFMANN and 
Dope), ii, 139. 

combination of oxygen and, in pres- 
ence of silver and gold (CHAPMAN, 
RAMSBOTTOM, and TROTMAN), ii, 
310. 

effect of water and of carbon dioxide 
on the catalytic oxidation of (LAMB 
and VAIL), li, 567. 

oxidation of, by potassium perman- 
ganate (WILKE and Kun), ii, 51. 

reduction of metallic halides by 
(DE CARLI), ii, 51. . 


Hydrogen chloride. See Hydrochloric 


acid under Chlorine. 
cyanide. See Hydrocyanic acid under 
Cyanogen. 
halides, See Halogen hydrides. 
iodide. See Hydriodic acid under 
Iodine. 
peroxide, formation of, by bacteria 
(McLEop and Gorpon), i, 1362. 
vapour pressure of (Maass and 
HIEBER?T), ii, 188. 
partition of, between water and ethyl 
ether (DE KoLosovsk1), ii, 506. 
iu the oxy-hydrogen flame (RIESEN- 
FELD), ii, 148. 
decomposition of (DAVEy), ii, 1181. 
by catalase (NoRTHROP), i, 469. 
by cobaltic hydroxide (TRYHORN 
and JxEssop), ii, 807. 
in presence of nickel hydroxide 
(VEIL), ii, 412. , 
catalytic decomposition of (QUAR- 
TAROLI ; SPITALSKY and 
PETIN), ii, 53. 
by animal charcoal (FirtH and 
Watson), ii, 310. 
by ‘‘ Norit” charcoals (F1rTH and 
Watson), ii, 880. 
in chlorine-chloride solutions 
(Livineston and Bray), ii, 
981 
promotion of copper salts in the 
decomposition of, by ferric salts 
(RoBERTSON), ii, 690. 
mode of reaction of (WIELAND, 
HAvssMANN, and LOVENSKIOLD), 
ii, 1173. 
oxidising action of (HATCHER and 
Houpen ; Ernst and Forster), 
ii, 684. 
destruction of organic matter by 
(Macniy), ii, 594. 
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Hydrogen peroxide, action of, on bacteria 
(BuRNET), i, 1117; 
VANU), i, 1362. 

titration of, with potassium per- 
manganate in presence of ammon- 
ium sulphate (TANANAEV), ii, 
440. 


determination of (Rupr and 
SIEBLER), ii, 432. 

phosphide. See Phosphorus ¢ri- 
hydride. 


sulphide in minerals (NENADKEVI- 
TSCH ; VERNADSKI), ii, 997. 
formation of, by bacteria (MuULSow 
and i, 1510. 
electrolytic preparation of (FiscHER), 
ii, 807. 
generation of (HENWoop, GAREY, 
GOLDBERG, and FIExp), ii, 705. 
pure liquid, preparation of, and re- 
actions therein (QUAM), ii, 582. 
liquid, as a source of supply of the 
gas (Moore), ii, 1195. 
conductivities in (QuAM and 
WILKINSON), ii, 542. 
condensation of acetylene and, in 
presence of catalysts (ToMKIN- 
son), i, 58. 
action of iodine on (PARsoNs), ii, 
880. 
action of, on mercuric 
(PELABON), ii, 986. 
toxicity of (HAGGARD), i, 1357. 
persulphide (v. ii, 228. 
Hydrogen determination :— 
determination of, in organic com- 
pounds (HeEsiIncA), ii, 65; 
(LINDNER), ii, 901. 
Hydrogen electrodes. See Electrodes. 
Hydrogen ions, adsorption of, by char- 
coal (KROETZ), ii, 191. 
mobility of (Daviks), ii, 871. 
in air (ERIKSON), ii, 1107. 
velocity of, in gels (IsGARISCHEV and 
PoMERANZEVA), ii, 300. 
concentration of, in culture fluids 
(CHRISTENSEN and FULMER), i, 
1216. 
in soils (ARRHENIUS), i, 1525; 
(PrERRE; Nixuas and Hock), 
i, 1526. 
in blood (Biewoop), i, 1342. 
of normal and cancer subjects 
(CorRAN and Lewis), i, 188. 
in tissues and cells (SCHMIDTMANN), 
i, 99. 
determination of concentration of 
(MisLowITzER), i, 1483; (TRE- 
NEL), ii, 64. 
colorimetrically (RICHARD), ii, 596. 
electrometrically (GLAsSTONE), ii, 
822. 


salts 
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Hydrogen ions, determination of concen- 
tration of, with the quinhydrone 
electrode (SCHAEFER and 
ScumiptT), i, 611; (KoLTHorr), 
ii, 671; (O’SULLIVAN), ii, 822. 

from potentials of hydrogen and 
quinhydrone electrodes (Kour- 
HOFF), ii, 794. 


spectrophotometrically (VLxs), ii, 
595; (HoLmEs and SNYDER), ii, 
999, 

in blood (Hotio and WEIss), i, 
709. 

in soils (ATKINS; BARNETTE, 


Hisstnk, and VAN DER SPEk), 
i, 220; (TRENEL), i, 874; 
(CKOWTHER), i, 875; (NIKLAS 
and Hock), ii, 325. 

in distilled water (DAwson), ii, 
680. 

electrodes for (CULLEN and BIIL- 
MANN; BopinE and Fink), i, 
1201 ; (PARKER), ii, 899. 


continuous reading meter for 
(Goope), ii, 1196, 
Hy mase, action of, in the cell 


(Gruss), i, 738. 
Hydrogenation, kinetics of (Lusn), ii, 
411 


Hydrolysis, clectrometric study of (Jos), 
ii, 117. 
Hydroxides, amphoteric (JANDER and 
Branpt), ii, 988. 
Hydroxy-acids, C,,H, 03, from atro- 
mentin (KiécL and Postowsky), i, 51. 
a- and £-Hydroxy-acids, configurational 
relationship between (LEVENE and 
HALLER), 1, 1375. 
Hydroxy-aldehydes (Hetrericn and 
ScHAFER), i, 7; (HELFERICH and 
F rigs), i, 1039. 
Hydroxy-compounds, aromatic, action of 
sulphites on (BUCHERER and STICKEL), 
i, 1388. 
a-Hydroxy-ketones, synthesis of 
(ScnmipT and AscHERL), i, 364. 
Hydroxyl groups, valency of (REIHLEN, 
Sapper, and KALL), i, 912. 
co-ordination valency of (FERNANDES), 
i, 912. 
mobility of, and tautomerism 
(Farrow and INGoLp), i, 155. 
determination of, microchemically 
(FLASCHENTRAGER), ii, 999. 
Hydroxyl ions, adsorption of, by char- 
coal (KROETZ), ii, 191. 
Hydroxylamine, preparation of (HurD 
and BROWNSTEIN), ii, 587. 


oxidation of (RascHig; 


NACKER and WENGEFELD), ii, 224. 
catalytic decomposition of (KuRTE- 
ENGEFELD), ii, 308. 


NACKER and 


— 
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Hydroxylamine, action of sulphurous 
acid and sulphites on (RAscuHIG), ii, 
226. 

salts of, with organic acid (OESPER 
and BALLARD), i, 1233. 

alkyl derivatives of (NEUFFER and 
HoFFMAN), i, 891. 

benzenesulphinate (WHALEN and 
JONEs), i, 802. 

sulphonic acids of (RASCHIG), ii, 225, 
226. 

B-Hydroxylamines, formation of (Dv- 
RAND and NAvEs), i, 535. 

Hydroxylamineisosulphonic acid (Som- 
MER, SCHULZ, aud Nassav), ii, 989. 

8-Hydroxylaminopyridine. See 
Pyridylhydroxylamine. 

Hydroxylaminotetraphenylmethane, and 
nitroso- (GOLDSCHMIDT and CHRIST- 
MANN), i, 649. 

Hydroxymethyleneacetophenone. See 
Pheny) 8-hydroxyviny! ketone. 

Hydroxynitrilese, purification and pro- 
perties of (NORDEFELDT), i, 1506. 

Hygrine alkaloids (Hxss and BArrert), 
i, 424. 

l-Hygrinic acid (KARRER and WIDMER), 
i, 1084 

Hyocholanic acid, 4-chloro- and 4- 
hydroxy-, derivatives of (WINDAUS 
and i, 1066. 

Hyodeoxybilianic acid, derivatives of 
(WinpaAus and BouNg), i, 553. 

Hyoscyamine N-oxide, andits deriv- 
atives (POLONOVSKI and PoLoNovsk!), 
i, 829. 

Hyperglycemia, production of, by 
glycerol (VoEGTLIN, THOMPSON, and 
Dunn), i, 1211. 

Hypericum perforatum, constituents of 
(ZELLNER), i, 764. 

Hypobromites. See under Bromine. 

Hypocerebric acid RANKEL and Karp- 
FEN), i, 720. 

A2-Hypogeic anhydride (GABEL), i, 
504 


Hypoglycemia (FIscHLER and Orren- 
SOOSER), i, 715. 

Hypoiodites. See under Iodine. 

Hyponitritoferropentacyanic acid, 
sodium salt (UNGARELLI), i, 526. 

Hyssopin. See Diosmin. 

(TANAKA), i, 


I. 


Ice, infra-red absorption spectrum of 
(PLYLER), ii, 87. 
specific heat and latent heat of 
fusion of (MAAss and WALDBAUER), 
ii, 492, 
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Ice, velocity of crystallisation of, 
through gelatin gels (CALLOW), ii, 
777 


Ignition of gases (WHEELER), ii, 408. 
by electric sparks (MoRGAN), ii, 
553. 
influenceof non-inflammable vapours 
on (JORISSEN and VAN DER VALK), 
ii, 874; (JoRISSEN and ONGKIE- 
HONG), ii, 875. 

Imbibition, application of Réntgen ray 
methods to (Katz), ii, 771. 

Iminazole. See Glyoxaline. 

Iminazoles, complex, colour of (CHAK- 
RAVARTI and Gupta), i, 980. 

4-Iminazole-2(1’)-naphthy1-8’-carb- 
oxylic acid (CHAKRAVARTI), i, 162. 

Imines, halochromism of, and their 
compounds (PFEIFFER, RHEINBOLDT, 
and WOLF), i, 411. 

2:5-Imino-1:2:3-triazole 
and Durr), i, 165. 

Immunisation by injection of invertase 
(Bacu, ENGELHARDT, and SAmys- 
SLOV), i, 1506. 

Inchi grass. See Cymbopogon casius. 

Indacene, dihydroxy-, diacetyl deriv- 
ative (JONEscU), i, 1154. 

Indandione. See Diketohydrindene. 

Indandionyldi-indonylmethane (Ra- 
DULEsCU and GEoRGEsCU), i, 1287. 

Indane, a-halides of (Courror and 
DONDELINGER), i, 654. 

cis-1:2-Indanediol, potassium borate of 
(HERMANS), i, 501. 

Indanylamines, optical constants of 
(Courror and DoNpDELINGER), ii, 
274. 

Indazole o-toluenesulphonate (v. Av- 
WERS), i, 1461. 

Indazole, 3-bromo-, nitrobenzoyl deriv- 
ative, 5:7-di- and 3:5:7-tri-bromo- 
(v. Auwers and Lonr), i, 74. 

Indazoles (v. Auwers and Lonr), i, 
73; (v. AuweErs and FREsE), i, 
1101. 

Indazolium salts, quaternary, thermal 
decomposition of (v. AUWERS and 
PFuHL), i, 1100. 

Indene, polymerides of (STopBE and 

FARBER), i, 19. 

polymerisation and oxidation of the 
vapour of (BRowN), i, 1258, 

bisnitrosochloride (Srraus and EK- 
HARD), i, 1139, 

oxide, chloro- (GoLDSCHMIDT and 
ScatsstER), i, 498. 

Indican, detection and determination 
of, in urine (Gor), i, 186. 

Indicators, influence of alcohol, salts, 
= temperature on (RICHTER), ii, 
2 . 
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Indicators, determination of dissociation 
constants of (HoLMEs and SNYDER), 
ii, 999. 

hydrogen-ion concentration and dis- 
sociation constants of (HoLMEs and 
SNYDER), ii, 325. 

for use with weak acids and bases 
(CHaABorT), ii, 899. 

for determination of hydrogen ions in 
soils (NIKLAs and Hock), i, 348. 

salt errors of (KOLTHOFF), ii, 596. 

Indigo colouring matters (FINGER and 
Kraft), i, 73; (REINDEL and 
Ravcn), i, 488; (SANDER), i, 982. 

with a hydrogenated six-membered 
ring (ARNDT and Puscn), i, 1312. 

of the naphthalene series (FrrEep- 
LANDER), i, 956. 

Indigotin, action of chromic acid on 
(EyMER), i, 1174. 

metallic derivatives of (Kunz and 
STUHLINGER), i, 1818. 

Indigotin, 4:4’-dichloro-5:7:5':7’-tetra- 
lodo-, and 5:6:7:5':6’:7’-hexaiodo- 
(KALB and VocEt), i, 161. 

5:7:5':7’-tetraiodo- (KALB and 
RER), i, 160. 
7:1'-isolndigotindisulphonic acid, and 
its salts (WAHL and FAIvVREz), i, 588. 
“Indine,” identity of isoindigotin and 
(SANDER), i, 977. 

Indium, spark spectrum of (WEINBERG), 
ii, 249 ; (Rao), ii, 610 ; (CARROLL), 
ii, 1101. 

analysis of (HEYROvsxY), ii, 717. 

Indole, synthesis of (NENITZEscU), i, 

973 


hydrogenation of (WILLSTATTER, 
and v. Braun), i, 428. 

derivatives, substituted (SEKA), i, 67. 

detection of (KosEr and Gatt), i, 
1510. 

determination of, in bacteria] cultures 
(FELLERS and CLouGH), i, 1015. 

Indole, 3-cyano- (GAVRILOV), i, 578. 
6-cyano- (KERMACK), i, 68, 

Indoles, catalytic synthesis of (Kor- 
CZYNSKI and KIERZEK), i, 973, 
1097. 

mechanism of Fischer’s synthesis of 
(BopForss), i, 698. 

catalytic hydrogenation of (v. BRAUN 
and BAYER), i, 428. 

substituted, preparation of (VERLEY 
and BEepuwEs), i, 578. 

Indole-colouring matters i, 
1184, 

Indole series, syntheses in the (KEr- 
MACK), i, 67; (MasrmMa and KoTakE; 
Magima and Hosurno), i, 1450. 

Indole-3-aldehyde, derivatives of (Ma- 
gima and Korake), i, 1450. 
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Indole-2-carboxydimethylacetalyl- 
amide, 6-cyano- (KERMACK), i, 68. 
Indole-2-carboxylic acid, 6-cyano-, and 

its ethyl ester (KERMACK), i, 67. 
— acid (KERMACK), i, 


Indole-2:6-dicarboxylic acid, and its 
ethyl ester (KERMACK), i, 67. 
isoIndole-2-oxide, (or 3)-hydroxy- 
(GRIFFITHS and INGOLD), i, 1191. 
‘*3-Indole-2-thionaphthenindigo,” 5’:7’- 
diiodo- (KALB and BERRER), i, 160. 
Indolyl-8-acetic acid, and its piciate 
and derivatives (MAJIMA and Hosn- 
INO), i, 1451. 
8-8-Indolylpropionic acid, and its picrate 
(MaAJgIMA and Hosurno), i, 1451. 
3-8-Indolylpropionitrile, and its picrate 
(Masima and HosuHrno), i, 1451. 
Indone, perchloro-, additive compounds 
of acenaphthene, durene, fluorene, 
scatole, aud a- and £-naphthols 
GoEBEL, and ANGERN), 
i, 271. 

Indones (DE F'az1), i, 268, 269. 

Indophenols, preparation of (CASSELLA 
& Co.), i, 397. 

oxidation-reduction potentials of (Co- 
HEN, Gipps, and CLakk), i, 25. 
Indophenol-a-naphthol-2-sulphonic acid, 
sodium salt, dissociation constant of 
(HoLMEs and SnypDEp), ii, 999. 
Indorhodin i, 1184. 
w-Indoxylspirocyclopentane, alkali de- 
rivatives of (SipGwick and PLANT), 
i, 298. 

Induline-6B, synthesis of (KEHRMANN 
and STANOYEVITCH), i, 1334. 

Infasoria, effect of dyes on the multi- 

plication of (RoBERTSON), i, 1012. 
effect of oxycholesterol and cholesterol 
on growth of (RoBERTSON), i, 1119. 
=e. acid, brucine salt (PEISER), i, 
1477. 

Inositol (NEEDHAM), i, 192. 

Insects, metabolism and development of 
(Fink), i, 726. 

blood of. See Blood. 

Insecticides, fatty acids as (SIEGLER 
and PorENok), i, 489. 

Insulators, liquid, breakdown of (GyYE- 
MANT), ii, 1028. 

Insulin (CHEADLE), i, 106; (CoLLazo, 
HANDEL, and RwvsIno), i, 343; 
(RENSHAW), i, 617; (ABEL and 
GEILING), i, 1218; (ABEL, GEILING, 
ALLEs, and Raymonp), i, 1512. 

from fish (McCormick and Nos e ; 
McCormick), i, 754. 

preparation of (Scorr and Brst), i, 
617. 


testing preparations of (HARI), i, 617. 


L 
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Insulin, mechanism of the action of (Bis- 
SINGER, LEssER, and ZIPF), i, 209 ; 
(Isaac and ADLER; Kuun, Baur, 
and HecxkscHERr), i, 343; (BAUR 
and Kiun), i, 482; (MANSFELD 
and GEIGER), i, 1016. 

co-zymase function of (VIRTANEN), 
i, 753, 
distribution of, in normal and de- 
pancreatised dogs (NoTHMANN), i, 
1219. 
antagonism of adrenaline and (Gorrs- 
CHALK; ZONDEK and UckOoO), i, 
15138. 
action of pepsin on (EpsTErN), i, 1513. 
effect of phosphates on action of 
(DescrE2, BrERRY, and RaTHERY), 
i, 1016. 
and secretin (PENAU and SIMONNET), 
i, 482 
action of trypsin on (Scorr), i, 
870. 
physiological action of (SERONO, TRo- 
CELLO, and Cruro), i, 208. 
effect of, on the composition of blood 
(Mazzocco and Morera; Sa- 
VINO), i, 482. 
on lactic acid in blood (CoLLazo 
and LEewick!), i, 870. 
on sugar in blood (HAUSLER and 
LoEw}), i, 753. 
on lactic acid in blood and tissues 
(Cort), i, 753; (Best and Rip- 
out), i, 754. 
on intermediate carbohydrate meta- 
bolism (BrucscH and HorsTEks), 
i, 208. 
on cholesterol metabolism (N1v- 
zEscu and CADARIU), i, 1364. 
muscle tissue and, on dextrose 
(LunpsGAARD and MHOLB@.t), 
i, 208. 
in diabetes (LAWN and WOLF), 
i, 483. 
on liver glycogen (CorI), i, 753. 
on glycolysis (NitzEscu and Cap- 
ARIUV), 1, 1352. 
on hydrogen-ion concentration in 
(Gicon), i, 1219. 
on lactic fermentation (NoveEs and 
EstTIL1), i, 107. 
on lactic acid metabolism (CoLLAzo 
-and SUPNIEWSKI), i, 342. 
on oxidation in muscle (AHLGREN ; 
Nirzescu and Cosma), i, 482. 
on functions of oxygenated yeast 
i, 107. 
reactions of (Strx), i, 1218; (BENE- 
Dict; and 
Nose), i, 1512. 
ninhydrin reaction with (ABDER- 
HALDEN), i, 753. 
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Insulin, detection of enzymes in (GLASER 
and WITTNER), i, 209. 
biochemical determination of (Wyss), 
i, 1220. 
Interferometric studies (BELTz and 
KAUFMANN), i, 1200. 
Interferometry, light filter for (FERGu- 
SON), ii, 839. 
Intestines, reduction in (BERGEIM), i, 99. 
action of atropine and of organic acids 
on (JENDRASSIK and TANGL), 
i, 1502. 
of lamellibranchs and gastropods, 
hydrogen-ion concentration in 
(YONGE), i, 1489. 
analyses of gases in cysts of (Pas- 
CUAL VILA), i, 329. 
Intoxication (DAvipson), i, 1503. 
Inulin, determination of molecular 
weight of, in liquid ammonia (ScHMID 
and BECKER), i, 1386. 

Invertase (WILLSTATTER, KRrAvT, and 
WENZEL ; WILLSTATTER and 
ScHNEIDER), i, 739; (WILLSTAT- 
TER, SCHNEIDER, and BAMANN), 
i, 1359. 

constitution of (v. EULER and JosEPH- 
son), i, 1008. 

absorption of the specific radiation of 
(BARENDRECHT), i, 203. 

in leaves (BLAGOVESCHENSKI and 
SosstEpov), i, 1007. 

hydrolysis of sucrose by, in presence 
of a-methylglucoside (NELSON and 
FREEMAN), i, 739. 

action of, on -+y-methylfructoside 
and RaAUCHALLEs), 
i, 1243. 

increased content of, in yeast (WILL- 
STATTER, Lowry, and SCHNEIDER), 
i, 1214. 

immunisation by injection of (Baca, 
ENGELHARDT, and SAMyYssLov), 
i, 1506. 

Invert-sugar, mutarotation of (NELSON 

and BODANSKY), i, 1008. 
specific rotation of (ZERBAN), ii, 479. 
sweetness of (WILLAMAN, WAHLIN, 
and BIEsTER), i, 1499. 
determination of (DE Wo LFF), ii, 245. 
determination of, in liquids containing 
sucrose (VAN DEN Hout, NEETE- 
SON, aud VAN SCHERPENBERG), 
ii, 74, 445 ; (SCHOORL), ii, 445, 828. 
determination of boric acid with 
(GILMOUR), ii, 68. 

Iodates. See under Iodine. 

Iodine, in atmospheric air (Vv. FELLEN- 
BERG), ii, 316. 

occurrence of, in nature (Vv. FELLEN- 
BERG), i, 329, 347; (Vv. FELLEN- 
BERG and GEILINGER), i, 339, 
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Iodine in rocks and earths (v. FELLEN- 


BERG ; V. FELLENBERG, GEILINGER, 
and ScHWEIZEX), ii, 321. 
in sea foods (TRESSLER and WELLS), 
i, 183. 
evolution of, from sea water (Vv. 
FELLENBERG), ii, 306. 
intensity of the spectrum of (STEU- 
BING), ii, 830. 
absorption spectrum of (FUCHTBAUER, 
WAIBEL, and Hom), ii, 338. 
effect of density on the absorption 
spectrum of (PERoT and CoLLINET), 
il, 737. 
band and line spectra of (Carrio and 
OLDENBERG), ii, 470. 
line spectrum of (FUcHTBAUER and 
Hom), ii, 626. 
resonance spectrum of (TuRNER and 
Compton), ii, 725; (KRATZER and 
SUDHOLT), ii, 839. 
ultra-violet fluorescence of (OLDEN- 
BERG), ii, 88. 
vapour, ionisation of, by ultra-violet 
ight (West and LuDLAM), ii, 476. 
hydrolysis of, measured by the iodine 
electrode (MurRAY), ii, 555. 
liquid, viscosity of (Srzaciz and 
JOHNSON), ii, 376. 
adsorption of, by charcoal (WEISSEN- 
BERGERand WALDMANN), ii, 655. 
by ‘‘norit” charcoals (FirtH and 
Watson), ii, 880. 
by starch (ANGELESCU and MIR- 
CESCU), ii, 1149. 
compound of starch with (Murray), 
i, 889. 
blue adsorption compounds with (Bar- 
GER and Eaton), i, 44. 
diffusion of, in pure and mixed solvents 
(Grou and KELP), ii, 1049. 
vapour, diffusion of, through nitrogen 
(MULLALY and JAcQuEs), ii, 27. 
chemical constants of (WOHL), ii, 98. 
formation of emulsions by (HOLMES 
and WILLIAMS), ii, 531. 
addition of, to ethylenic compounds 
(ANDRE and FRANCoIs), i, 356. 
catalytic action of, in elimination of 
hydrogen halides (DEsA1), i, 387. 
action of, on benzene (COSTEANU), i, 
238. ° 
photochemical action of, on p-chloro- 
toluene (SILBERRAD), i, 16. 
action of light on the reaction of 
ferrous salts with (RIDEAL and 
WILLIAMS), ii, 416. 
action of hydrogen sulphide on (Par- 
SONS), ii, 880. 
catalysis of the reaction between 
iodates and (EGcERr), ii, 52. 
action of, on metals(PARsoNs), ii, 880. 


SUBJECTS. 


Iodine, action of red phosphorus on 
carbon disulphide solutions of 
(TRAXLER and GERMANN), ii, 1087. 
effect of light on the reaction of 
potassium oxalate with (BERTHOUD 
and BELLENOT), ii, 141. 

action of, on pyrrole (G. E. K. and 
H. E. H. Brancn), i, 66. 

oxidation of uric acid with (Firrn), 
i, 1462. 

antilipolytic action of (VoLLMEr, 
ScumipT, and SEREBRIJSKI), i, 
335. 

keeping properties of tincture of (CoL- 
LARD), ii, 1168. 

absorption, distribution, and determin- 
ation of, in the thyroid gland 
(RapinovitscH and is, 
1488; (ABELLES and Popper; 
PicKworTH), i, 1489. 

Hydriodic acid, and its sodium salt, 
conductivities of, in methyl and 
ethy! alcohols (GoLDsSCcHMIDT and 
DAHLL), ii, 128. 

oxidation of (WINTHER), ii, 56. 

catalytic decomposition of, on the 
surface of gold (HINsHELWoopD 
and PRICHARD), ii, 981. 

reduction of halogenated malonyl 
derivatives by (WeEs7), i, 524. 

Todides, electrolytic preparation of 

(FISCHER), ii, 808. 

reactions between chlorine water 
and (MULLER and JuNck), ii, 
584. 

oxidation of, by ferric salts and 
ferricyanides (WAGNER), ii, 49. 

reactions between iodates and 
(M@LLER and Junck), ii, 585. 

reduction of permanganates by 
(MULLER “a MOLLERING), ii, 
305. 

reaction between persulphates and, 
in gelatin (RAWLING and GLas- 
SETT), ii, 561. 

detection of traces of (WaDR), ii, 
598. 

determination of (SCHULEK) ii, 

12 


determination of, microchemically, 
with bromine and chlorine (SrrE- 
BINGER and Po.iak), ii, 823. 

determination of, volumetrically 
(SAsAk]), ii, 433. 

determination of, volumetrically, 
with iodates (KOLTHOFF), li, 
1000. 

determination of, in urine (v. Bobo), 
i, 1490. 

Iodic acid, use of, in volumetric deter- 
mination of thiosulphate (Ruszkow- 
SKI), ii, 156. 
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Iodine :— : 

Iodates, presence of in surface waters 
(HicKETHIER and JAcoBUCCr), ii, 
1197. 

catalysis of the reaction between 
iodine and (EGGERT), ii, 52. 

reactions between iodides and 
(MULLER and JuNcK), ii, 585. 

determination of, in the presence of 
hypoiodites, and bromates (Scuv- 
LEK), ii, 1197. 

Hypoiodites, determination of, in the 
presence of iodates (SCHULEK), ii, 
1197. 

Iodine determination :— 
determination of small quantities of 

(LANGE and Warp), ii, 598. 
determination of, in natural products 

(v. FELLENBERG), i, 329. 
determination of, in biological material 

(KELLy and HusBanp), i, 183. 

Iodoform, compounds of, with quaternary 
salts (STEINKOPF and BEsSARITSCH), 
i, 495. 

Iodomercurates, organic, preparation of, 
from iodoantimonates (CAILLE and 
i, 68. 

Iodometry, standardisation of solutions 

in (Popov and WHITMAN), ii, 1093. 

benzene as indicator in (KANO), ii, 
1010. 

Ions, refraction and electron constraint 

in (SMYTH), ii, 843, 1019. 

magnetic properties of (ForEx), ii, 345. 

emission of, from heated metals (Roy), 
ii, 731. 

liberation of, in gaseous reactions 
(BREWER), ii, 919. 

electric field of, and neutral salt action 
and McAuvLAY), ii, 171. 

determination of the charge on (HULL 
and WILLIAMS), ii, 253. 

dimensions of, in aqueous solutions 
(JABLCZYNSKI), ii, 33. 

theory of diffusion of, in discharge 
tubes (SCHOTTKY), ii, 79. 

adsorption of (AUDUBERT and QUIN- 
TIN), ii, 884; (MUKHERJEE and 
Ray), ii, 385. 

ammoniation of, in aqueous solutions 
(LoSAn), ii, 654, 

antagonism of (MINAKAM1I), ii, 860. 

hydration of (FRICKE), ii, 36; (Bazo- 
ROVSKY), ii, 1151. 

mobility of (MEsTREZAT and Gar- 
READ), ii, 543. 

in air (GRINDLEY and TYNDALL), 
ii, 80. 

in ethyl ether (LoEs), ii, 832. 

in gases (LOEB and ASHLEY), ii, 7 ; 
(Logs), ii, 461; (WAHLIN), ii, 615. 

in liquids (LINDEMAN? ), ii, 127. 
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Ions, diffusible (NorTHROP), i, 864. 
electrolytic. See Electrolytic ions, 
isotropic, in relation to molecular and 

crystal structure (HuUND), ii, 1132. 
negative, mobility of, in flames 
(WarTT), ii, 170. 
triatomic, stability and heats of form- 
ation of (HEISENBERG), ii, 16. 
Ionisation, Bohr’s theory of (ANSLOW), 
ii, 343. 
formula for (MILNE), ii, 920. 
influence of radiation on (SAHA and 
Swe), ii, 254; (WoLTJER), ii, 343. 
and vapour pressure of gases (BECKER), 
ii, 342. 
energy absorbed by (GREBE), ii, 615. 
in air (LEHMANN and Oscoop), ii, 
832. 
of electrolytes (ScARPA), ii, 128. 
of binary electrolytes (SEMENTSCHEN- 
KO), ii, 117. 
of weak electrolytes in aqueous-aleo- 
holic solutions ii, 867. 
of gases (LANGMUIR and JoNEs), ii, 
169. 
by a-particles (GURNEY), ii, 256. 
by slow-moving electrons (JESSE), 
ii, 919. 
by collision of electrons (FOWLER), 
ii, 7; (Compron and VAN Voor- 
HIS; TuvE; Tate; WALDIE), 
ii, 1106. 
of salt vapours (KONDRATEEV), ii, 615. 
lecture experiments to illustrate 
(KOLTHOFF), ii, 819. 
thermal, of metallic salts (RoLLA and 
ii, 1018. 

Ionisation potential, method of estim- 

ating (HARTREE), ii, 5. 
of rare gases (HERTz and KLoppErs), 
ii, 342. 

Ionium (KaMMER and SILVERMAN), 
ii, 1186. 

Ionogens (BLUM), ii, 402, 

Ipecacuanha alkaloids (KELLER and 

BERNHARD), i, 1086. 
azo colouring matters of (PALKIN and 
WALEs), i, 1087. 

Iridium chloride, compound of carbon 
monoxide and (MANCHOT and 
GALL), ii, 232. 

halides (Krauss and GERLACB), ii, 
1089. 

tetroxide (Krauss and GERLACB), ii, 
424, 

Irisin, and its derivatives (v. EULER 
and ErnpTMAN), i, 1369. 

Iron, pure, structure and thermo-electric 

power of (GoETzZ), ii, 485. 

spectrum of (LAPORTE), ii, 4; 
(CATALAN), ii, 167; (GouDsmIr), 
ii, 611. 
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Iron, spark spectrum of (L. and E. 
ii, 78, 727. 
soft X-rays from (THOMAS), ii, 336. 
Magnetic properties of crystals of 
(WEBSTER), ii, 369. 
films, magnetic properties of (SoREN- 
SEN), li, 82. 
magnetic permeability of (NIKITIN), 
ii, 173. 
magnetostrictive effects in (Mc- 
CoRKLE), ii, 487 
magnetisation of cobalt, nickel, 
magnetite, and (AsHworRTH), ii, 
944, 
magnetisation of nickel and (DE 
WaArRD; PESCHARD), ii, 751. 
magnetic, constitution of (Gross), ii, 
1134, 
magneton numbers of, in complex 
salts (WELO), ii, 943; (JACKSON), 
ii, 944. 
electrolytic behaviour of (LIEBREICH 
and WIEDERHOLT), ii, 44. 
critical potential in electron emissic . 
from (PETRY), ii, 1017. 
quantitative deposition of, from 
oxalate electrolytes (FROLICH), ii, 
604. 
thermoelectric behaviour of, at its 
transition points (GorETz), ii, 187. 
atomic heat of (RopEBUSH and 
MICHALER), ii, 949. 
lattice constant of (BLAKE), ii, 844. 
orientation of crystals of, on heating 
under strain (ELAM), ii, 946. 
tensile strength of crystals of 
(Epwarps and PFEIL), ii, 946. 
corrosion of (EvANs), ii, 687; 
(WHITNEY; McHar- 
FIE, and CLARE), ii, 688. 
tests on (BEENY), ii, 1068. 
effect of metals on (UTIDA and 
ii, 1069. 
by salt solutions (EVANS), ii, 140. 
composition of the rust of (STUMPER), 
ii, 702. 
passivity of (RusSELL), ii, 406. 
pyrophoric phenomena in (Smits and 
WALLACH), ii, 276. 
as an oxidative catalyst (WARBURG), 
i, 471. 
effect of alkaloids on the solution of, 
in hydrochloric acid (RANE and 
PrasaD), ii, 410. 
and its alloys, action of dilute acids 
on (GIRARD), ii, 879. 
displacement of alkali metals by 
(HackspiLL and GRANDADAM), ii, 
233. 
and its oxides, dissociation equilibrium 
of water vapour and of carbon 
dioxide over (HOFMANN), ii, 537. 


of, on copper (SrEBE; 
ANSON and Forp), ii, 317. 


oxygen in (TRITTON and Hanson), 
ii, 316. 

action of sodium chloride on (Grrarp), 
ii, 1192. 

commercial, constitution of (WEvER), 
ii, 503. 

ferrous, equilibrium of, with silver 
ions (TANANAEV), ii, 121, 

physiological effects of zinc and 
(BERTRAND and NAKAMURA), i, 
1114. 

as oxygen carrier in_ respiration 
(ELLINGER), 1342; (WaRBuRG), 
i, 1481. 

in blood in scurvy (MovuRIGNAND, 
and MIcHEL), i, 380. 

from hemoglobin, and its action with 
digestive ferments (LINTZEL; 
BARKAN), i, 1482. 

Iron alloys, electrolytic corrosion of 
(THorNtToN and HARLB), ii, 303. 
with carbon, temper-colours of (TAm- 
MANN and SIEBEL), ii, 1169. 

equilibria of (DAEVEs), ii, 401. 
ternary (v. VEGESACK), ii, 535. 
with carbon and nickel (KaAsr), ii, 
973. 
= carbon and silicon (BECKER), ii, 
973. 
with carbon and titanium (TAMARD), 
ii, 787. 
with cobalt and nickel, expansion 
coefficients of (HonDA and OKUvBo), 
ii, 104. 
with cobalt and with nickel (GRENET), 
ii, 973. 
with copper and manganese (OsTER- 
MANN), ii, 1050. 
with nickel (DELORAIN®), ii, 639. 
magnetic properties of (YENSEN), 
ii, 372 
thermomagnetic properties of (PEs- 
CHARD), ii, 651. 
effect of tension on magnetic 
properties of (BucKLEY and 
ii, 945. 

Iron bases (iron ammines) :— 
Aquopentamminoferrous sulphate 
(Weitz and MU turer), ii, 318. 

Iron compounds, importance of, in 
nutrition (Hart, STEENBOCK, 
ELVEHJEM, and WADDELL), i, 
1354. 

pharmacology of (SABBATANI), j, 
6. 


Iron salts, catalysis of hydrogen per- 
oxide by (Spritatsky and PETIN), 
ii, 53. 
action of, on fermentation (HopEL 
and NEUENSCHWANDER), i, 615. 
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Iron carbonyls (FREUNDLICH and 
MALCHOW), ii, 231. 
oxide, catalytic properties of 


(BaupiscH and WE1LO), ii, 881. 
oxides (Simon and Scum1p7), ii, 534. 
reduction of (HOFMANN), ii, 991. 
Ferric salts, oxidation of iodides by 
(WAGNER), ii, 49. 
reduction of, by thiosulphates 
and Martini), ii, 
305, 702. 
precipitation of, by ammonium 
sulphide (KkEPELKA and Pop- 
ROUZEK), ii, 703. 
promotion by copper salts in the 
decomposition of hydrogen 
peroxide by (ROBERTSON), ii, 
690 


detection of, with alloxantin 
(DeEntcks), ii, 441. 

determination of, 
(Hack1), ii, 1004. 

chloride, effect of a magnetic field 
on the reduction of (PARKER 
and ARMEs), ii, 683. 

effect of neutral salts on the 
reaction of stannous chloride 
with (TIMOFEEV, MucuiIn, and 
GUREVITSCH), li, 586. 

reaction of potassium thiocyanate 
with (BAILEY; BAILEY and 
Kipp), ii, 422. 

catalysis of the reaction of sodium 
thiosulphate with (HoLLuTa 
and MARTINI), ii, 215. 

hydroxide, colloidal, preparation of 
solutions of (GAvRILOV), ii, 
860 ; (STADNIKOV and Gavri- 
LOV), ii, 861. 

sols, coagulation of (GHosH and 

Duar), ii, 778. 
and their mixtures’ with 
aluminium hydroxide 
HNL and PAULI), ii, 776. 
action of, on aqueous solutions 
of gelatin (WINTGEN and 
MEYER), ii, 524. 
precipitation of, electrometrically 
(BRitTTon), ii, 1204. 

oxide, effect of temperature on 
hygroscopicity of (AARNIO), 
ii, 1157. 

‘equilibrium of magnesia and 
(ForESTIER and CHAUDRON), 
ii, 1159. 

catalytic activity of (WELO and 
ii, 1071. 

hydrosols, electric transport in 
ii, 129, 792. 
sol-gel transformation of 


in silicates 


(FREUNDLICH and ROosEnN- 
THAL), ii, 967. 
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Iron :— 


oxide, solid solutions of 
aluminium and chromic oxides 
in (FoREsTIER and CHAUDRON), 

534, 

reduction of, b hydrogen 
(BENTON and 
216; (KAMuRA), ii, 981. 

magnetic (ABRAHAM and PLa- 
NIOL), ii, 587; (CHEVALLIER), 
ii, 639 ; (SosMANand PosnJaAk), 
ii, 944, 

sulphate, action of alkalis on 

(Krause), ii, 1192. 

Ferrous salts, action of ammonia on 
aqueous solutions of (WEITz and 
ii, 317. 

reaction of cuprous salts with 
(WELIs), ii, 148. 
action of light on the reaction of 
iodine with (RipEAL and WIL- 
LIAMS), ii, 416. 
dissociation equilibria of nitric 
oxide compounds of (MANCHOT 
and HAUNSCHILD), ii, 298; 
and LincKnH), ii, 
317. 
reduction of permanganates by 
(MULLER and MOLLERING), ii, 
305. 
carbonate and hydroxide, ageing 
of (BaupiscH and WE1O), ii, 
992. 
chloride, ammoniate of (BiLTz and 
RaABLFs), ii, 1191. 
hydroxide, solubility of, and its 
influence on corrosion (WHIT- 
MAN, RussELL, and DAviEs), 
ii, 505. 
precipitation of, electrometrically 
(Burirron), ii, 1203. 
nitride (BERGSTROM), ii, 231. . 
“tide, magnetic form of (FER- 
GUSON), ii, 846. 
apparatus for determination of 
(MEYER), ii, 898. 
selenide (MosER and ATYNSKI), ii, 
583. 
sulphate, miscibility of ammonium 
sulphate and (ZWEIGLOWNA), 
ii, 189. 
reduction of chloric acid and 
its salts by (HARVEY), ii, 


Ferric 


ammonium sulphate, magnetic 
properties of (FOoEX), ii, 
346 


sulphide, colloidal, toxicity of 
(SABBATANI), i, 196. 
telluride (BrUKL), ii, 895. 
Ferric acid, and its salts (LOSANA), 
ii, 1088. 
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organic compounds :— 
Ferrous tetramminethiocyanate (BErRG- 
STROM), ii, 231. 
Chloroferrates of ammonium bases 
(Remy and Rorue), ii, 1088. 

Tron 
Cast iron, 
ii, 378. 

Steel, definition of (HonnpaA), ii, 378. 
martensitic structure of (SAUER- 
WALD and JACKWIRTH), ii, 22. 
secondary crystallisation of 
(ScHEIL), ii, 122. 
recrystallisation of, after hot de- 
formation (HANEMANN), ii, 1134. 
specific volume of (ANDREW and 
HonEYMAN), ii, 278. 
temper-brittleness of (GREAVEs and 
JONES), ii, 487. 
temper colours of (GALE), ii, 109. 
corrosion of (EVANs), ii, 687 ; 
(Enos), ii, 1068. 
tests on (BEENY), ii, 1068. 
effect of metals on (UTIDA and 
Sarré6), ii, 1069. 
by salt solutions (EvANs), ii, 
140. 
effect of carbon and carbides in, on 
its properties (CAMPBELL and 
WHITNEY), ii, 274. 
action of sodium 
(GIRARD), ii, 1192. 
carbon, formation of martensite in 
(Honpa), ii, 972. 
quenched carbon, 
(ENLUND), ii, 486. 
determination of chromium and 
vanadium in (KoLTHOFF and 
TomitsEk), ii, 72. 
Iron detection, determination, 
separation :— 
detection of (NicHoLs and CoopEr), 
ii, 715. 
detection of, without nitric acid 
(LonernEscu and PETREscv), ii, 
1206. 


definition of (HonpaA), 


chloride on 


structure of 


and 


determination of, colorimetrically 
(WALKER), ii, 717. 
determination of, gravimetrically 


(TANANAEYV), ii, 603. 

determination of, 
(Rupp), ii, 71; 
1206. 

determination of, in presence of 
chromium and vanadium (Ko.r- 
HOFF and Tomi¢Er), ii, 72. 

determination of, in biological material 
(Murray), i, 183. 

determination of, in tissues and in 
tumours (YABUSOE), i, 724. 

determination of, in water (HOPKINS), 
ii, 1096. 


volumetrically 
(AsMus), ii, 
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Iron detection, determination, and 
separation :— 
ferric and ferrous, determination of, 
in magnetites (ADAM), ii, 717. 
determination of oxygen in (Rooney), 
ii, 327. 
separation of, from copper and nickel 
(ARDAGH and BRovGHALL), ii, 603. 
separation of, from manganese and 
magnesium and from phosphoric 
acid (MosER, BruKL, and V&n), 
ii, 329, 
separation of, from mercury (Spacv), 
li, 1206. 
separation of nickel and, in presence 
of chromium (RovssEAv), ii, 441. 
separation of zirconium from (WENGER 
and MU.uer), ii, 1207. 
Iron ores, reduction of, by hydrogen 
(KAmuRA), ii, 981. 
analysis of (McMILLAN and Ferev- 
son), ii, 441. 
Iron wire, magnetic spectrum of (ARKA- 
DIEV), ii, 82. 
effect of absorption of gas on resistance 
of (KLEINE), ii, 947. 
biochemistry of (KroErtz), 
i, 178. 
Isaria virescens, formation of pigments 
by (DanILov), i, 1013. 
Isatin, action of, and its a-chloride on 
hydantoins (Hint and HEwnze), 
i, 305. 
condensation of, with rhodanic acids 
i, 987. 
mercuric derivative, and 5-bromo-, 
silver and benzoyl derivatives 
(HantzscH), i, 701. 
Isatin, 4-chloro-5:7-diiodo- and 5:6:7- 
triiodo- (KALB and VoGEL), i, 161. 
5:7-diiodo-, and its derivatives (KALB 
and BERRER), i, 160. 
Isatin series, isomerism of (HELLER and 
Fucus), i, 1166. 
Isatin-N-chloroanilide (Rupr and Guc- 
GENBUHL), i, 1100. 
Isatinrhodamine(SEN and Srrcar),i, 555. 
Isatoic acid, 5:6:7-triiodo-, sodium 
derivative (KALB and VoGEL), i, 161. 
Isatoid, and its silver derivative 
(Hantzscu), i, 700. 

Isatole, so-called (HANTzscH), i, 700. 
Isoagglutinins in dogs’ blood (Mc- 
EnEry, Ivy, and PEcnots), i, 1344. 
point, theory of 

ii, 117. 
Isomeric transformations (NAMETKIN 
and JARCEVA), i, 1081. 
Isomerides, molecular diameters and 
volumes of (W6HLISCH), ii, 269. 
solubility of (JOHNSTON ; ANDREWS, 
KoHMAN, and JoHNsTOoN), ii, 852. 


INDEX OF SUBJECTS. 


Isomerism, influence of the solvent on 
(DimroTH), ii, 36; (VIXSEBOXSE), 
li, 396. 
and polymorphism (PFEIFFER, KALcK- 
BRENNER, and BEur), i, 547. 
dynamic (BurcEss and Lowry), i, 
46; (FAULKNER and Lowry), ii, 
632 ; (Lowry ; Lowry and Ricu- 
ARDS), i, 886. 
electron (SWINN®), ii, 922. 
geometric (SUGDEN and WHITTAKER), 
ii, 937. 
Isomorphism (WINCHELL), ii, 1122. 
Isotopes, band spectra of (MULLIKEN), 
ii, 833 
and mass spectra of elements (ASTON), 
ii, 618 
mass ratio of (JAEGER and DiJKsTRA), 
ii, 83. 
in relation to periodic classification of 
elements (SCHTSCHUKAREY), 
462. 
separation of (KENDALL and WHITER), 
li, 83. 
Itaconic acid, esters, action of ammonia 
on (Stosius and PHILIPp!), i, 892. 


J. 


Jaborandi leaf oil, constituents of 
(SCHIMMEL & Co.), i, 417. 

Jasmine, Spanish. See Jasminium 
grandiflorum. 

Jasminium grandiflorum, indole in 
flowers of (CERIGHELLI), i, 621. 

Jatrorrhizine, constitution of (SrATH 
and DuscHiInsky), i, 1313. 

Jaundice, determination of phenol- 
sulphonephthalein in urine in (ABRAM- 
8ON), i, 329. 

Jellies (v. WEIMARN), ii, 390. 

Juglans regia (walnut), phosphorus 
compounds in (BIELECKI and SzTEN- 
CEL), i, 215. 

Juline chloroaurate (REINWEIN), i, 189. 

Juniper oil, constituents of (PALAzzO 
and ALINARI), i, 565, 

Juniperus communis, constituents of oil 
from (SIMONSEN), i, 565. 

Jute, cellulose of (LEHNE and ScHEP- 
MANN), i, 518, 


oil (RAo and SupBorovcn), 

trimethyl ether (Tasak1), 
1, 

Kaki-fruit, ripening of (Komarsu and 
IsHimasa), 1, 759. 
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Kakishibu (Komatsu, MATSUNAMI, and 
IsHIMASA), i, 759; (Komatsu and 
MATsUNAM}), i, 950. 

Kamala, Indian, constitution of (Dutt), 
i, 1296. 

Kaolinite (kaolin), structure of (Dom1- 

NIKIEWICZ), li, 1036. 

action of heat on (MELLOR and Scott), 
ii, 698. 

colloidal (Pork and HArngs), ii, 
1152, 

sedimentation of suspensions of (KER- 
MACK and WILLIAMSON), ii, 523. 

dehydration of (SAMOILOV), ii, 698. 

Kerasin in the spleen in Gaucher’s 
disease (L1zB), i, 189. 

Keratin, action of alkalis on (BERG- 

MANN and STATHER), i, 847. 
bromination of (Stary), i, 847. 

Kerosene, from kubiki oil, naphthenic 
acids from (TANAKA and Nagai), i, 
252. 

Kerr effect in gases (Szivessy), ii, 15. 

Keten, preparation of (HurD and TAL- 

LYN), i, 785, 885. 

polymeride of (STAUDINGER and 
STIRNEMANN), i, 787. 

action of, on hydroxybenzoic acids 
(VAN ALPHEN), i, 1149. 

Ketens (STAUDINGER), i, 786. 

ultra-violet absorption spectra of, and 
their dimerides (LarpDy), ii, 87, 
181, 

autoxidation of (STAUDINGER, Dyck- 
ERHOFF, KLEVER, and RvzicKA), 
i, 933. 

action of, on hydrazine derivatives 
(VAN ALPHEN), i, 80. 

Ketipinic acid. See Diketoadipic acid. 

1-Keto-6-acetamido-4-anilino-2-oxythio- 
naphthenylidene-1:2-dihydronaphtha- 
lene (SANDER), i, 982. 

Keto-alcohol, C, 9H,,0., and its deriv- 
atives, from chenopodium oil (HENRY 
and Pacer), i, 1163. 

1-Keto-4-anilino-2-indoxenyl-1:2-di- 
hydronaphthalene (SANDsR), i, 982, 

4-Keto-2-anisyl-1:4-dihydropyrimidine, 
5-cyano- (MITTER and PALIT), i, 1320. 

2-Keto-2-anisyl-1:4-dihydropyrimidine- 
5-carboxylic acid, ethyl] ester (MITTER 
and i, 1320. 

8-Keto-bases, preparation of (MANNICH), 
ji, 374. 

1-Keto-2-benzylideneoctahydroanthra- 
cene (SCHROETER, GLUSCHKE, VAN 
and GérzKy), i, 129. 

trans-2-Ketodecahydronaphthalene-3- 
carboxylic acid, ethyl ester (HUCKEL 
and Gots), i, 402. 

Keto-7-demethylo-y-corydaline (Ha- 

WORTH and PERKIN), i, 971. 


| 

K. 
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3-Keto-4:5:4’:5’-dibenz-2:3’-dicoumaran 
(FRIEs and Puscn), i, 569. 
2-Keto-2:3-dihydropyriminazole, and 
5:7-dibromo-, and 3-oximino-, and 
their salts (TSCHITSCHIBABIN), i, 158. 
a-Keto-88-dimethylglutaric acid, ethyl 
ester (ROTHSTEIN, STEVENSON, and 
THORPE), i, 884. 
a-Keto-88-dimethylpentane-ay-dicarb- 
oxylic acid, and its diethyl ester 
(RoTHSTEIN, STEVENSON, and 
THORPE), i, 884. 
2-Keto-3:6-di-o-nitrophenyl-1:2-dihydro- 
1:4-diazine (HELLER and SPIEL- 
MEYER), i, 838. 
2-Keto-3:4-diphenyl-2:3-dihydro-1:3- 
thiazoleacetylhydrazone, and _ its 
hydrobromide (Bosr), i, 1465. 
2-Keto-3:4-dipheny]-3:3-dihydro-1:3- 
(Bosse), 
i, 1465. 
2-Keto-3:4-dipheny1-2:3-dihydro-1:3-thi- 
azolebenzylidenehydrazone (Bose), 
i, 1465. 
2-Keto-3:4-diphenyl-2:3-dihydro-1:3-thi- 
azolehydrazone, and its derivatives 
(Bose), i, 1465. 
azoleisopropylidenehydrazone (Bose), 
i, 1465. 
2-Keto-1:5-diphenyl-4-methylpyrrolid- 
ine, 5-cyano-, and its 3-carboxylic 
acid, ethyl ester (HIGGINBOTHAM, 
LapwortH, and Simpson), i, 35. 
2-Keto-1:5-diphenyl-4-methylpyrrolid- 
ine-5-carboxylamide (HIGGINBOTHAM, 
Lapworth, and Simpson), i, 35. 
2-Keto-4:6-diphenyl-3-p-nitrophenyl- 
tetrahydropyridine (ALLEN), i, 964. 
3-Keto-2:2-diphenyltetrahydroquin- 
oxaline-4-carboxylic acid, ethyl ester, 
and its acetyl derivative (INGOLD and 
WEAVER), i, 580. 
B-Keto-esters, structure of enolic forms 
of i, 630. 
1-Keto-2-ethylhydrindene, and its semi- 
carbazone (SPEIGHT, STEVENSON, and 
THORPE), i, 32. 
5-Ketoheptdiethylamide, and its semi- 
carbazone (BLAISE and MontTAGNE), 
i, 633. 
5- and y-Ketoheptoic acids, semicarb- 
azones of (CLUTTERBUCK and RAPER), 
i, 882. 
1-Ketohydrindene-3-acetic acid, and its 
semicarbazone (SPEIGHT, STEVENSON, 
and THORPE), i, 32. 
1-Ketohydrindene-3-carboxylic acid, and 
its derivatives (SPEIGHT, STEVENSON, 
and THORPE), i, 32. 
a-Keto-8-hydroxybutyric acid (GOEBEL), 
i, 1038. 
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Ketohydroxymethylsuccinic acid (Gors- 
EL), i, 1038. 
1:4-endo-Keto-2-keto-3:3-diphenyltetra- 
hydroquinoxaline, and its chloro- 
derivatives (INGOLD and WEAVER), i, 
580. 
$-Keto-A!-p-menthene oxide (K6rz and 
HoFFMANY), i, 911. 
2-Keto-7-methyldihydropyriminazole, 
salts of (TSCHITSCHIBABIN), i, 159, 
4-Keto-2-8-naphthyl-1:4-dihydropyr- 
imidine, 5-cyano- (MITTERand PALI), 
i, 1320. 
4-Keto-2-naphthyl-1:4-dihydropyrimid- 
ine-5-carboxylic acid, ethyl ester 
(MiTTER and PAtir), i, 1320. 
Ketone, C,H,,0, and its semicarbazone 
(Henry and Pacer), i, 1163. 
Ketones, absorption spectra of (LECOMTE ; 
Purvis), ii, 627; (PLoTNIKov), 
ii, 837 ; (LANGEDIJK), ii, 1116. 
and their alcoholic solutions (BOESEK- 
EN, CoHEN, and LANGEDIJK), i, 
408. 
ultra-red absorption spectra of (Bon- 
INO), ii, 838. 
decomposition of (HuRpD and TALLyn), 
i, 885 
reduction of (MEERWEIN 
ScuMIpT), i, 1239. 
interchange of groups between alcohols 
and (VERLEY), i, 1034. 
preparation of acetylenic hydrocarbons 
from (BouRGUEL), i, 364. 
action of, with aluminium organic 
(LEONE and BrAIcovIc), 
i, 677. 
and their semicarbazones from naph- 
thenic acids (ZELINSKI and Rva- 
CHINA), i, 39. 
excretion of, after extirpation of the 
pancreas and RATHERY), 
f (RiepEL), i, 407 
cyclic, preparation of (RIEDEL), i, 407. 
condensations of (H1LLand HENzE) 
i, 305. 
fatty-aromatic, condensation of 2-am- 
inopyridine with (Scumip and 
BANGLER), i, 1459. 
saturated aliphatic, X-ray investigation 
of (SAVILLE and SHEARER), ii, 
366. 
reaction of halogens with (RicE 
and FryYLine), ii, 556. 
unsaturated, absorption spectra and 
halochromism of (SCHEIBE, ROsSLER, 
and BACKENKOHLER), ii, 352. 
a-unsaturated phenolic (VORLANDER, 
HIEMESCH,SCHOENEMANN, SCHADE, 
and Kunze), i, 267. 
determination of, by action of sulphites 
on (RoMEo and D’Amico), i, 1380. 
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Ketonic acids, unsaturated (BocErT and 
RITTER), i, 255, 816. 

y- and 5-Ketonic acids, and their esters, 
thermal decomposition of (WINDAUS 
and i, 552. 

8-Keto-nitriles, reactions of (ALLEN), 
i, 963. 

B-Keto-a-o-nitrophenylpropane, a-oxim- 
ino-, and its derivatives (NEBER, 
Hartune, and Rvopp), i, 1073. 

4-Keto-s-octahydroanthracene,  deriv- 
atives of (SCHROETER, GLUSCHKE, VAN 
Hutz, and G6érzky), i, 129. 

1-Keto-s-octahydrophenanthrene, and 
its derivatives (KIEDEL), i, 407. 

Keto-octahydrophenanthrenes, and their 
derivatives (SCHROETER, VAN HULLE, 
and MULLER), i, 130. 

5- and y-Keto-octoic acids, semicarb- 
azones of (CLUTTERBUCK and RAPER), 
i, 882. 

4-Keto-oxythionaphthenylidenedihydro- 
naphthalenes, amino- and hydroxy- 
(FRIEDLANDER), i, 957. 

y-Ketopalmitic acid, oxime of (G. M. 
and R. Roptnson), i, 355. 

+-Ketopentadienes, photodimerides of 
derivatives of (StospE, FARBER, and 
Rav), i, 1282. 

+-Ketopentadienedicarboxylic acid, 
methyl ester, dimeride of (SrossBE, 
FARBER, and Rav), i, 1283. 
4-Keto-6-phenyldihydropyrimidine 
(SEIDE), i, 437. 
4-Keto-2-phenyl-1:4-dihydropyrimidine, 
5-cyano-, and its derivatives (MITTER 
and PaLit), i, 1319. 
2-Keto-4-pheny1-2:3-dihydro-1:3-thi- 
azole, hydrazones of (Bosk), i, 167. 
hydro-2:4:6-naphtha‘sotriazine (GUL- 
LAND and Rosrnson), i, 1187. 
4-Keto-6-phenyl-1:2-divinylenedihydro- 
at and its salts (SEIDE), 
1, 437. 
2-Keto-3-phenyl-5-methylcoumaranyl- 
8-acetic acid, and its ethyl ester 
(LOWENBEIN, Srmonis, LANG, and 
JACOBUs), i, 147. 
2-Keto-4-pheny]-3-methyl-2:3-dihydro- 
1;3-thiazoleanisylidenehydrazone, 
and its hydrobromide (Boss), i, 1466. 
2-Keto-4-phenyl-3-methy]-2:3-dihydro- 
1:3-thiazoleisopropylidenehydrazone, 
and its hydrobromide (Bose), i, 
1466. 
2-Keto-4-phenyl-3-a-naphthyl-2:3-di- 
hydro-1:3-thiazolehydrazone, and its 
hydrobromide (Boss), i, 1466. 
1:3-thiazolehydrazone, and its hydro- 
bromide (Bose), i, 1466. 
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a-Ketopimelic acid, and its derivatives 
(ApDICcKEs), i, 230. 
Ketopiperazines, action of alkalis on 
(LEVENE and PFAuv7z), i, 1474. 
3-Keto-4:5-pyrido-2:3-dihydrothiophen, 
and its phenylhydrazone, and 2:2-dz- 
bromo-, and its salts (KoENIGs and 
GEISSLER), i, 167. 
2-Ketopyrrolidine-4-carbamide (Stosius 
and PHIvippr), i, 892. 
8-Ketosebacic acid, semicarbazone of 
(HicKeE. and BRINKMANN), i, 259. 
Ketosis (WiGGLESwoRTR), i, 191. 
a-Ketosuberic acid, and its derivatives 
(ADICKEs), i, 230. 
8-Keto-1:2:3:4-tetrahydro-1:2:4-benz- 
triazine (GuHA and Ray), i, 1462. 
1-Keto-1:2:3:4-tetrahydronaphthalene, 
transformations of (SCHROETER, 
ZADEK, and HOFFMANN), i, 677. 
1-Ketotetrahydronaphthalene, 8-bromo- 
(KROLLPFEIFFER, ScHULTZE, 
ScHLUMBOHM, and SOMMERMEYER), 
i, 1306. 
2-hydroxy-, and its acetyl derivative 
(StrRAvus, BERNOULLY, and Maut- 
NER), i, 1155. 
2-nitro-, and 2-oximino-, and their 
potassium salts (SrraUs and EK- 
HARD), i, 1139. 
Ketotetrahydronaphthalenes, nitro-, and 
their semicarbazones (RIEDEL), i, 407. 
4-Keto-s-tetrahydrophenanthrene, de- 
rivatives of (ScHROETER, GLUSCHKE, 
vAN HULLE, and G6rzxky), i, 129. 
5-Keto-1:2:3:4-tetrahydroisotetrazole, 
5-thio- (GuHA and Ds), i, 600. 
hydro-2:3’-dicoumaran (Fries and 
BARTENS), i, 568. 
B-Keto-aayy-tetramethylglutaric an- 
hydride (StavpINGER, FELIX, and 
HARDER), i, 786. 
dithiobutanoic acid, y-thiolactone of 
(MEYER), i, 424. 
4-Keto-2-tolyl-1:4-dihydropyrimidine, 
5-cyano- (MITTER and i, 1820. 
4-Keto-2:3:3-triphenyldimethylene- 
1:2-di-imine-l-carboxylic acid, ethyl 
ester (INGOLD and WEAVER), i, 580. 
Ketoximes, acid nature of (PFEIFFER 
ARMBRUSTER, BACKES, and OBERLIN), 
i, 270; (PFEIFFER), i, 677. 

Kidneys, ratio of alkali salts in blood 
in disease of (RABINOVITCH), i, 
462. 

isolated, effect of inorganic salts on 
the secretion of (EIcHHOLTz and 
STARLING), i, 860. 
Kinetics of chemical reactions (ToL- 
MAN), ii, 799. 
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Kinetic salt effect, secondary (Br6n- 
sTED and Kine), ii, 1171. 

Konyaku sols, action of alkalis on 
(DoKan), ii, 967. 

Kubiki oil, naphthenic acids from 
(TANAKA and NaGal), i, 252. 

Kynurenic acid, formation of, in the 
animal body (MATSUOKA, TAKEMURA, 
and YOsHIMATSU), i, 731. 


L. 


Laboratory apparatus (WIGGERs), ii, 
319; (STEINKOPF, OHsE, and BucuH- 
HEIM), ii, 590. 

Laccase (FLEURY), i, 471, 614. 
action of hydrocyanic acid on 

(FLEuURY), i, 1360. 

Lactacidogen, formation of, in muscle 
(EMMRICH and LANGE; EMBDEN, 
KAHLERT, and LANGE; ABRAHAM 
and KAHN), i, 728; (DEUTICKE; 
EMBDEN and ZIMMERMANN), i, 729. 

Lactarinic acid, synthesis of (G. M. and 
R. Rosinson), i, 354. 

Lactation, effect of ultra-violet light on 
mineral metabolism in (ORR, MAGEE, 
and HENDERSON), i, 1210. 

Lactic acid (i-cthylidenelactic acid ; 
a-hydroxypropionic acid), formation 
of, in muscular exercise (FURUSAWA, 
Lone, and Lupton), i, 92; 
(HENTSCHEL), i, 728; (FURUSAWA), 
i, 849; (LyTHGOE and PEREIRA; 
PEREIRA), i, 1341. 

and its anhydrides, equilibrium of, in 
aqueous solution (DigTzEL and 
Kruse), i, 1086. 
and its calcium salt, bromination of, 
in presence of light (GHosH and 
Basv), i, 1234, 
oxidation of, in muscle (vy. SZENT- 
Gy6rey1), i, 708. 
metabolism of. See Metabolism. 
destruction of, by yeast (MyrBAck 
and EvERITr?), i, 105. 
in arthritis and rheumatism (CaJorI, 
CroureER, and PEMBERTON), i, 328. 
in a at high altitudes (LaquER), 
i, 324, 
effect of aliphatic compounds on 
(Knoop and Jost), i, 180. 
effect of insulin on (CoLLAzo and 
LEWICcK}), i, 870. 
and tissues, effect of insulin and 
adrenaline on (Cort), i, 758; 
(BEst and i, 754. 
in urine after muscular exercise (LIL- 
JESTRAND and WILSON), i, 1115. 
detection of, colorimetrically 
ii, 1007; (KuTTER), ii, 
0. 
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Lactic acid (i-ethylidencluctic acid; 
a-hydroxypropionic acid), detection 
of, in fruit juices (BORNTRAGER), ii, 
1007. 
determination of, in animal organs 
(Hirsco-KAUFFMANN), i, 96 ; (Ems- 
DEN; MEYERHOF), i, 719. 

d-Lactic acid, transformation of, into 
i-alanine (FREUDENBERG and Huser), 
i, 229. 

Lactoisocitric acid (NELSON), i, 619. 

Lactone, C,H,,03, aud its derivatives, 
from Alstonia bark (Goodson and 
HENRky), i, 1166. 

Lactones, catalysis by acids of the form- 

ation of (TayLor and 
ii, 1070. 
Lactose (milk-sugar) (WHITTIER), i, 792. 
origin of, in cows (CAMPUS), i, 327. 
bromo-, chloro-, and  iodo-acety] 
derivatives of (Hupson and Kunz), 
i, 1043. 

determination of (BIERMAN and 
Doan), ii, 245. 

Levulic acid, a-alkyl derivatives of 

(GAULT and SALOMON), i, 115. 

esters, hydrolysis of (SKRABAL, PFrarr, 
and AIROLDI), ii, 139. 

Levulic acid, chloro-oximino-, and 
its ethyl ester (RHEINBOLDT and 
Scumitz-Dumon’), i, 1132. 

Leevulosans in plants (Coty), i, 618. 

Levulose (d-fructose ; fruit-sugar), solu- 

tion volume and refraction constants 

of (R11BER, Esp, and BERNER), i, 635. 
effect of phosphates on rotation of 

(v. EULER and NILsson), i, 1042. 

Lake water. See under Water. 

Lamellibranchs, intestines of. See 
Intestines. 

Laminaria  flexicaulis, combustion 
analysis of (LELIEVRE and MENAGER), 
i, 619 

Lamps, mercury, energy distribution in 

(FRANKLIY, MAppDIsOoN, and 
REEVE), ii, 809. 
gold in (RETSCHINSKY), ii, 465. 
constricted mercury arc, for photo- 
chemistry (Forbes and HARRISON), 
ii, 1194, 
quartz mercury (REEVE), ii, 234. 

Landolt reaction (EcGrrT), ii, 52; 
(Eacert and PFEFFERMANN), ii, 407. 

Lantana camara, constituents of oil from 
leaves of (MoupGILL), i, 565. 

Lanthanum, spectrum of (GoupDsMI7), 

ii, 454. 
are spectrum of (PINA DE RUBIES), 
ii, 612. 

Lanthanum alloys with cerium, adsorp- 
tion of hydrogen by (SrevERTS and 
RoE LL), ii, 854. 
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Lanthanum, potassium chromates 
(Caross!), ii, 315. 
copper nitrate (CaRosBt), ii, 145. 
potassium sulphates (ZAMBONINI and 
CAROBBI), il, 222. 
thallous sulphates (ZAMBONINI and 
CarosB!), ii, 579. 
Larkspur. See Delphinium consolida. 
Lathyrism (ANDERSON, Howarp, and 
SIMONSEN), i, 1000. 
Laudanidine (SpAruH and BERNHAUER), 
i, 294. 
l-Laudanosine (SpATH 
HAUER), i, 294. 
Laue effect, quantum theory of (OrN- 
STEIN), ii, 733. 

Lauric acid, calcium salt (K1LIMONE, 
vy. Mo.tini, and BENEDIK), i, 
506. 

thallous salt (HoLpE and TAKEHARA), 
i, 1238. 

3-hydroxybenzaldehyde-2-mercuric 
and 4-hydroxy-tert.-butylbenzene- 
dimerecurie esters (WELLCOME 
FounpaTIon, Lrp., and 
SHarp), i, 1154. 

Lead, absorption spectrum of the vapour 

of (NARAYAN and Rao), ii, 927. 
arc spectrum of (SPONER), ii, 454; 
(McLENNAN, YounG, and McLay), 
ii, 455 ; (GIESELER and GRoTRIAN), 
ii, 1103. 
ultra-violet absorption spectrum of 
(ZUMSTEIN), ii, 914. 
X-ray absorption coefficient of (WaAR- 
BURTON and RICHTMYER), ii, 1103. 
isotopes of (BRENNEN), ii, 174, 1109; 
(PERRETTE), ii, 646. 
in Norwegian clevite, atomic weight 
of (GLEDITSCH, DoRENFELDT, and 
BERG), ii, 732. 
band spectra of (BIELER), ii, 732. 
vapour pressure and entropy of (RoDE- 
BUSH and Drxon), ii, 492. 
adsorption of, by platinum (MaxTeEp), 
ii, 384. 
containing radium-Q for the prepar- 
ation of formaldehyde 
ii, 1111. 
effect of colloids in the displacement 
of, by zinc (Gray), ii, 578. 
possible transformation of, into thall- 
ium (Russet), ii, 924. 
Lead alloys with antimony and zinc 
(TAMMANN and ii, 535. 
with bismuth and cadmium or tin, 
hardness of (D1 Capua), ii, 1051. 
with cadmium and with sodium, elec- 
trolysis of (KREMANN, KIENZL, and 
MARrkL), ii, 132. 
with cadmium and thallium (Dr 


and BErn- 


Capua), ii, 787. 
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Lead alloys with mercury, electrolysis 
of (KreMANN, Kapaun, and 
BupaAy), ii, 313. 

with silver, electrolysis of (KREMANN 
and Brenna), ii, 679. 
Lead compounds, condition of, in the 
organism (SCREMIN), i, 465. 
Lead bromate (GiUNzEL and Marcus), 
ii, 1086. 
carbonate, heat of formation of (MArR- 
SHALL and Bruzs), ii, 1040. 
dissociation of (CENTNERSZWER, 
FaLtK, and AWERBUCH), ii, 
400. 
chloride, solubility of, in acetic acid 
(Herz and Martin), ii, 283. 
solubility of, in chloride solutions 
(KENDALL and SLoAn), ii, 1052. 
chromate, adsorption of ions by 
(MUKHERJEE and Ray), ii, 385. 


hydroxide, equilibrium of sodium 
hydroxide, plumbite, and 
(MiLLeR, REISSMANN, and 


ii, 125. 
precipitation of, electrometrically 
(BRITTON), ii, 1204. 
iodide, action of, with zinc sulphate 
(STOFFELLA), ii, 1064. 
nitrate, activity coefficient of aqueous 
solutions of (RANDALL and VAN- 
SELOW), ii, 33. 
ageing of dilute solutions of (BERN- 
HARDT), ii, 1003. 
nitrite (THIEL and STOLL), ii, 419. 
suboxide (VAN ARKEL), ii, 815. 
monoxide, structure of (DICKINSON 
and FriavF), ii, 18. 
additive compounds of, with lead 
salts of nitro compounds (AkK- 
TIEN-GESELLSCHAFT LIGNOSE), i, 
1145. 
dioxide, crystal structure of (FER- 
RARI), ii, 1125. 
colloidal, preparation of, from lead 
tetra-acetate (GuTBIER and 
MEYER), ii, 290. 
solubility of, in water (REMY and 
KUHLMANN), ii, 119. 
selenide (MosER and ATYNSKI), ii, 
583. 
sulphide, equilibria in roasting of 
(ScHENCK and BORKENSTEIN), ii, 
419; (ScHENCK), ii, 1160. 
equilibrium of thallous sulphide 
and (CANNERI and FERNANDES), 
ii, 887. 
disulphide, attempted preparation of 
(StérBA-B6HM and AUERSPERG- 
ROVA), ii, 699. 
sulphobismuthite, voleanie (ZAMBO- 
NINI, DE and CAROBB!), ii, 
709, 
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Lead organic compounds (CALINGAERT), 
i, 798. 

diacetato-diplumbo-bromate (GiUNzEL 
and Marcwvs), ii, 1086. 

di-m-nitrophenyl dinitrate (Vor- 
LANDER), i, 1255. 

di- and methyls, cyclo- 
hexyls, and xylyls (KRrausE and 
ScHLOTTIG), i, 449. 

resinates (COFFIGNIER), i, 
(Uzac), i, 1295. 

tetraethyl, preparation of (MEYER), i, 
893 


1294 ; 


Lead detection, determination, and 
separation :— 
detection of (KOLTHOFF), ii, 1095. 
determination of (RicHARDs ; Scort), 
ii, 903. 
determination of, electrolytically, in 
presence of copper (Bitz), ii, 715. 
determination of, in animal tissues 
(BERNHARDT), ii, 1008; (Naxka- 
SEKO and NAKANO), ii, 1205. 
separation of antimony, bismuth, and 
copper from (LASSsIEUR), ii, 159. 
separation of antimony, copper, tin. 
and (LAssIEUR), ii, 328. 
separation of, from bismuth (FEIGL 
and ORDELT), ii, 442. 
Lead accumulator. See Accumulator. 
Lead cathodes. See Cathodes. 
Leaves, carbohydrates in, in relation to 
water content (Horn), i, 1121. 
effect of light on the growth and 
formation of chlorophyll in (PAL- 
LADIN), i, 1518. 
invertase in (BLAGOVESCHENSKI and 
SossIEDov), i, 1007. 
peptase in (BLAGOVESCHENSKI and 
IELOZEVSKI), i, 1009. 
autumn, effect of light on decompo- 
sition of chlorophyll in (Comsgs), 
i, 1120. 
chlorotic and en, mineral matter 
in (CoLIN i, 1128. 
etiolated, effect of light on growth 
of (PALLADIN), i, 1517. 
Lecitiburin (PoncE), i, 97. 
Lecithin, synthesis of, in the organism 
(EckSTEIN),.i, 458. 
natural crystalline (EscHER), i, 1232. 
spontaneous decomposition of (Kato 
and SHInopA), i, 773. 
in fatty oils (BoEDTKER), i, 1114. 
—_— of, with bile acids and their 
salts (BOEHRINGER SOHN), i, 824. 
and cholesterol in relation to cell 
membranes (CorRAN and Lewis), 
i, 198. 
serological differentiation of chol- 
esterol and (Sacus and Kiopstock), 
i, 1486. 
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Lecithin, determination of, in blood 
(GRIGAUT), i, 453. 

Lecithins, synthetic (LEVENE and Ror), 
i, 92. 

Lecithins, bromo- (LEVENE and Rotr), 
i, 1520. 

Lecture experiments to illustrate cata- 


lysis and ionisation (KoLTHOFF), ii, 
819. 
Lemons, insulin-like substances in 


(FisadER and McKINLEy), i, 1016. 
See also Cortex limonis. 
Lemon juice, effects of orange juice and 
of, on calcification (KORENCHEVSKY 
and Carr), i, 211. 
antiscorbutic factor of (ZILVA), i, 
1220; (Liotta), i, 1365. 

Lemon oil, new constituent of (RomEo), 
i, 1293. 

Lepidine, 2-hydroxy-, condensation of, 
with aromatic aldehydes (TR6GER and 
DuNKER), i, 432. 

Leprosy (WRENSHALL and DEAN; Dean, 

RENSHALL, and Fusimoro), i, 1414. 
Leucine, esters, hydrolysis of, by pan- 
creatic enzymes (RonA and SPEI- 
DEL), i, 103. 
ethyl esters of its campholyl and 
chloroacetyl derivatives, and its 
amide, acetyl derivative (GRANa- 
CHER), i, 594. 

7-Leucine, naturally-occurring, configur- 
ation of (KARRER, JAGGI, and Taka- 
HASHI), i, 1046. 

Leverrierite, schists formed of (Cor- 
BETT), ii, 997. 

Lichenase, saccharification of cellulose 
by (KARRER), i, 118. 

Lichenin, constitution of (PRINGSHEIM, 

and Kaston), i, 1385. 
Réntgen spectra of cellulose and 
(HERzoG and GonELL), i, 371. 

isoLichenin (KARRER and Joos), i, 
1028; (PRINGSHEIM), i, 1029; 
(KARRER), i, 1370, 

Lichosan, and its triacetate (PRING- 
sSHEIM, KNOLL, and Kaston), i, 1385. 

Lichotriose (KARRER and Lepr), i, 
793 


Lie ’s rings, theory of (OsTWALD), 
; (Daar and CHATTERJI), 
ii, 865. 
formation of (DHAR and CHATTERJI ; 
v. WEIMARN), ii, 959. 
phenomena of (STEOPoOE), ii, 1158. 
in gelatin gels (ScorT-Buarr), il, 


519. 

Light, absorption of, by fluorescent 
substances (PIFNKOVSKI and JaA- 
BLONSKI), ii, 1031. 

absorption of, by electrolytes (v. 
HALBAN), ii, 1083. 
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Light, diffusion of, by active and in- 
active molecules (DE MALLE- 
MANN), ii, 1030. 

in liquids (RocaRD), ii, 265. 
by methane and its homologues 
(CABANNES and GaAvzirT), ii, 
1030. 
scattering of, in mixtures of air and 
carbon dioxide (BANERJI), ii, 
1118. 
by liquids (RAMAN and Rampas), 
ii, 952, 1046; (KRISHNAN), ii, 
1030. 
by salt solutions(SwEITZER), ii, 512. 
chemical action of (Jon), i, 1258. 
biological action of (HaRRIs), i, 1021. 
oxidation in (ECKERT), i, 413. 
action of, on dibasic acids (VoLMAR), 
ii, 575. 
influence of, on enzymes (PINCUSSEN), 
i, 468; (PrncussEN and KLIs- 
SIUNIS), i, 469. 
fluorescent, absorption of, by the 
emitting substance (DuSEBERG), ii, 
262. 
polarised, photochemical action of 
(BaLy and SEMMENs), i, 12. 
in organic vapours (GANESAN), ii, 
643 


ultra-violet, measurement of (WEB- 

sTER, HILL, and Erp1nov), i, 750. 

irradiation by (HEss, WEINSTOCK, 
and HetmMan; Hess and WEIN- 
STOCK), i, 750. 

growth-promoting properties of 
air irradiated by (NELSON and 
STEENBOCK), i, 484. 

absorption of, in dilute solutions 
(GRIEVEsON), ii, 472. 

absorption of, by organic compounds 
(KEPIANKA and MARCHLEWSKI ; 
DE LAsz.0), ii, 179. 

quantity required to develop a 
grain of silver bromide (HEL- 
MICK), ii, 143. 

action of, on dyes and textiles 
(HEERMANN), ii, 144. 

action of, on oils and green vege- 
tables (HEss and WEINSTOCK), i, 
212. 

of, on vitamins i, 

12. 

action of, on alcoholic fermentation 
and Remo bE Fazi), i, 

germicidal action of (COBLENTZ and 
Futon), i, 616. 

effect of, on growth and calcification 
of rats (Hume and Smirx), i, 211. 

Lignin (Kirscuner), i, 1387. 
chemistry of (PowELL and Wuit- 
TAKER), i, 372. 
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Lignin, sublimation of (KirscHner), 
i, 890. 
oi of, by fungi (WEHMER), 
i, 521. 
ine (KiLAson), i, 371, 1246. 
etermination of (ScHWALBE), i, 643. 
of (HAGGLUND), 
1, 
aldehyde structure of (HAcGLUND), 
i, 6438. 

Lignite, constituents of (Crusa and 
GALIzz1), i, 1045. 

Lignoceric acid from arachis oil (HEI- 
DUSCHKA and PyrIk1), i, 229. 

Ligulin, and its salts (Prav), i, 572. 

Lilium, phytosterol from bulb scales 
(MIRANDE), i, 872. 

Lilium candidum, optical properties of 
plastids and phytosterol from (Mi- 
RANDE), i, 618. 

Limestone, hydrogen sulphide in (Nr- 
NADKEVITSCH ; VERNADSKI), ii, 997. 

Limit dextrin I. -See Dextrin. 

Limonene, electrical birefringence of (DE 

MALLEMAN), ii, 642. 

catalytic transformation of (ZELINSKI), 
i, 146. 

action of hydrogen peroxide on 
(Sworp), i, 1163. 

Linamarase (ROSENTHALER), i, 1008. 

Linoleic acid, and its anhydride (HoLDE 
and GENTNER), i, 882. 

Linolenic acid, calcium salt (KLIMONE, 
vy. and BENEDIR), i, 506. 

Linoxyn (E1pNer and RIEp), i, 1377. 

Linseed oil, colloid chemistry of (Vo.t- 

MANN), ii, 517. 
catalytic oxidation of (SLANSKY), i, 
114, 115. 
Lipase (CAPPELLI), i, 725. 
from papain (SANDBERG and BRAND), 
i, 1009. 
action of, from rats of various ages 
(FaLK, Noyes, and Suciura), i, 
1360. 
activity of, in tissues of different 
animals (Noyrs and FALK, 
Noyes, and Sucrura), i, 471. 
gastric (WILLSTATTER, HavRowITz, 
and MEMMEN), i, 201. 
favourable hydrogen-ion concentra- 
tion for (WILLSTATTER, HavRo- 
WITz, and Perrov), i, 742. 
pancreatic, conditions for action of 
(Piatt and Dawson), i, 1506. 
from the thyroid (HERZFELD and 
ENGEL), i, 201. 
determination of, stalagmometrically 
(DEmuTR), i, 103. 
determination of, in body fluids and 
tissues (Rona and LasNITZKI), i, 
471. 
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Lipases, specificity of (WILLSTATTER), 
1, 1008 


Lipins, action of paraldehyde on (Coop- 
ER), i, 91. 
in liver (SACCHETTO), i, 1857. 
— (FRANKEL and KARPFEN), i, 
20. 


effect of, on osmosis in gels (YUMI- 
KURA; TRAUBE and YUMIKURA), 
i, 735. 

extraction and determination of, in 
cereals (RASK and PHELPS), ii, 448. 

adsorption by mixtures of (SCHAFER), 
ii, 1149. 

protection of colloids by (BrEck), ii, 
527. 

colloidal, interaction of colloidal fats 
and (EICHHOLT2), i, 199. 

determination of, in  blood-serum 
(Mrnovict and IL1Esco), i, 452. 

determination of the phosphorus of, in 

cereals (Rask and PHELPS), ii, 328, 

Liquids, diffusion of light in (Rocarp), 
ii, 265. 

molecular scattering of light in 
(KRISHNAN), ii, 1030. 

Kerr effect in, in relation to the 
depolarisation of scattered light 
(MARTIN), ii, 90. 

scattering of light by, and their surface 
tension (RAMAN and RaAmpas), ii, 
952, 1046. 

electrical dispersion of (CorMAN), ii, 
1060. 

potential differences at the junction 
of (VOSNESSENSKI), ii, 673. 

potential ditferences between air and 
(FRUMKIN), ii, 544. 

fall of potential in, produced by small 
bubbles of air (KLEEMAN and Pirts), 
ii, 659. 

potential at interfaces of gases with 
(FRUMKIN), ii, 873. 

action of charged particles in (BurTON 
and CurrI®), ii, 531. 

dielectric constants of (SAycr and 
Briscok), ii, 263; (BELL and 
Poynton), ii, 477; (Harris), ii, 
631. 

heat of vaporisation and surface tension 
of (PLACINTEAND), ii, 39. 

superheating of (KENxICK, GILBERT, 
and WISMER), ii, 99. 

specific heat of (GuosH), ii, 275; 
(ScuuLze), ii, 491; (Foa), ii, 1138. 

mutual solubilities of (KABLUKOV and 
MALISCHEVA), ii, 768. 

relation between critical temperature 
and expansion of (DE KoLosovsk1), 
ii, 646. 

coefficient of expansion of (SAsLaw- 
SKY), ii, 26. 
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Liquids, viscosity of, at the boiling 
point (MACLEOD), ii, 1049. 
under pressure (BRIDGMAN), ii, 
1143 


dissolved gases (LEw1s), 
ii, 377. 
molecular weight and viscosity of 
(MACLEOD), ii, 498. 
absorption of gases by (LEwis and 
WHITMAN), ii, 106. 
density of (VAN Laar), ii, 278. 
velocity of sound in, and their heat 
of vaporisation (IONESCU), ii, 644, 
kinetic theory of evaporation of 
(MAcLEoD), ii, 784. 
vaporisation and changes at contact 
surface of (SANo), ii, 681. 
apparatus for volatilisation of (YANT 
and Frey), ii, 897. 
separated by a membrane, equilibria 
of (SCHREINEMAKERS), ii, 399. 
orientation of molecules on the surfaces 
of (HARKINS), ii, 1148. 
surface tension at the interface of (pu 
Noiy), ii, 647. 
interfacial properties of, in contact 
with gases (GILBERT and SHaw), 
ii, 795. 
kinetic theory of surface films of 
(ScHOFIELD and RIDEAL), ii, 960. 
velocity of reaction of two (JaB4czyN- 
8KI, WIECKOWSKI, and KLEIN), 
ii, 410. 
—- pressure of (HERz), ii, 
0. 
influence of indifferent gases on the 
saturated vapour concentration of 
(PoLLiTzER and STREBEL), ii, 104. 
supersaturation of gases in (KENRICK, 
IsMER, and Wyatt), ii, 105; 
(Wyatt), ii, 504. 
molecular interaction in (ANTONOV), 
ji, 865. 
anisotropic, Born’s theory of (Szi- 
VEssy), ii, 1123. 
binary mixed (Faust), ii, 29. 
composition of (FRANK), ii, 188. 
physical properties of, near the 
critical point (PERRAKIS), ii, 
764. 
refractive index of (LICHTEN- 
ECKER), ii, 632. 
specific heats of (WiLLIAMs and 
DANIELS), ii, 765. 
opalescence of (Rao), ii, 739. 
compressibility of (Kar), ii, 
970. 
effect of a non-volatile solute on 
the boiling point and partial 
pressure of (CARROLL, RoL- 
LEFSON, and MATHEWS), ii, 
858, 859. 
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Liquids, binary mixed, vapour pressure 
and nalecibility of (Hunrsto), 
ii, 1143. 
pressure curves Of (FRANK), ii, 
648. 
viscosity of (MACLEOD), ii, 280. 
corrosive, distillation flask for 
(Brown), ii, 897. 
dust-free, preparation of (GARRARD), 
ii, 704. 
fluorescent, modifications of (AsTER- 
BLUM), ii, 1026. 
inorganic, surface potential of (WEs- 
SEL), 1i, 795. 
mixed, dielectric constants of (Gritz- 
MACHER), ii, 263. 
— of (KrnG and SMEDLEY), 
ii, 101. 
volume of (LorENz and Herz), ii, 
101. 
influence of proximity to critical 
solution temperature on volume 
of (PERRAKIS), ii, 29. 
organic, refractive index of (EISELE), 
ii, 264. 
double refraction of (VORLANDER 
and WALTER), ii, 183. 
electrical double refraction of 
(BECKER), ii, 755. 
electrical resistance of films of 
(BHATNAGAR, Prasap, Mirra, 
and SHRIVASTAVA), ii, 948. 
velocity of sound and ratio of 
specific heats of (Buss), ii, 
373. 
compressibility of (ScuMipr), ii, 
497 ; (HEBEISEN), ii, 763. 
dielectric constants of (GRENACHER ; 
FRANCKE), ii, 741. 
dielectric constant and molecular 
association of (LANGE), ii, 840. 
molecular volume, viscosity, and 
ionic mobility of (W6xLIscH), 
ii, 277. 
temperatures of equal viscosity of 
(HERz), ii, 1049. 
mixed, vapour pressure of (LESLIE 
and CARR), ii, 1050. 
polymerised, diffraction of Réntgen 
rays by SMEDT), i, 6. 
supercooled, entropy of (PAULING and 
OLMAN), ii, 952, 
ternary mixed, critical solution tem- 
perature of (Bouraric and CorBEr), 
li, 103, 
determination of solid matter in (v. 
Boérnzce), ii, 324. 
Listera ovata, loroglossin in (CHARAUX 
and DELAUNEY), i, 874. 
Lithium (Hirric and ScHLIEssMANN), 
ii, 1181. 
arc spectrum of (AusTIN), ii, 995. 
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Lithium, red line in spectrum of 
(AINSLIE), ii, 450; (GREEN), ii, 
1013. 

spark spectrum of (ScHULER), ii, 
339 ; (WERNER), ii, 1013. 

isotope of (CosTA), ii, 619. 

radiation and ionisation potentials of 
(ROLLEFSON), ii, 722. 

vapour pressure of, in liquid am- 
monia (Kraus and JOHNSON), ii, 
389. 

equilibrium between barium and, and 
their fused chlorides (JELLINEK and 
CZERWINSKI), ii, 124. 

Lithium salts, density and refractivity 
of solutions of (Hitr1c and KELLER), 
ii, 963. 

Lithium chloride, activity coefficient of 

(ScaTCHARD), ii, 397. 
vapour pressure of hydrochloric 
acid solutions of (YANNAKIS), ii, 
401, 
fluoride, crystal structure of, and 
isomorphism of, with magnesium 
fluoride (FERRARI), ii, 845. 
equilibrium of magnesium fluoride 
and (TACCHIN}), ii, 122; (BRUNI 
and LEv1), ii, 281. 
hydride (Htrric and 
ii, 296. 
potassium sulphate, crystal structure 
of (BRADLEY), ii, 638, 
monosulphide, crystal structure of 
(CLAASSEN), ii, 845. 
mono- and di-sulphides (THomas and 
JONEs), ii, 58. 
tungstate, equilibria of, with alkali 
tungstates and tungsten trioxide 
(VAN LiEMPT), ii, 421. 

Lithium organic compounds :— 

Lithium benzyl (HEIN, PETZCHNER, 
WAGLER, and ii, 217. 
Lithium determination and _ separ- 

ation :— 
determination and _ separation of 
(SmiruH and Ross), ii, 601. 

Lithium minerals, analysis of (GUNTz 
and ii, 1202. 

Liver, physiology of (BOLLMANN, MANN, 

and MacartH), i, 1496. 

autolysis of thefpulp of (STEPPUHN 
and UTKIN-LsuBovzovy), i, 864. 

production of urea in autolysis of 
(McCanceg), i, 472. 

intermediate carbohydrate metabolism 
in (BrucscH and HorsTERs), i, 
483. 

carbohydrate metabolism and gaseous 
exchange of (BruGscH, HORSTERS, 
and SHINoDA), i, 192. 

proteolytic enzymes of (ZACHRISSON), 
i, 335 ; (UTKIN-LJUBOVZOV), ii, 864. 
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Liver, glycogen content of (FRANK and 
ORSTER), i, 1508. 

effect of insulin on (Cort), i, 753. 

lipins and fats in, during fasting and 
phosphorus poisoning (SACCHETTO), 
1, 1357. 

metabolism in diseases of (v. Frs&r 
and Herényy), i, 725. 

influence of, on protein metabolism 
(ROSENBAUM), i, 464. 

effect of alcohols on sugar in (LESSER), 
i, 613. 

detoxicating function of (HANDEL), i, 


Lobelane, and dichloro-, and their salts 
(WIELAND and HERMSEN), i, 1089. 

n- and iso-Lobelanidines, and their salts 
and derivatives (WIELAND, ScHOPF, 
and HERMSEN), i, 1087, 1089. 

Lobelanine (WIELAND, and 
HERMSEN), i, 1087. 

m- and iso-Lobelanines, and their salts 
(WIELAND, ScHOpr, and HERMSEN), 
i, 1088. 

Lobelia, alkaloids from (WIELAND, 
Scuorr, and HERMSEN), i, 1087. 
Lobelia inflata, alkaloids of (STENZL), 

i, 347. 

Lobelide, chloro-, and its hydrochloride 
(WIELAND and HERMSEN), i, 1089. 
Lobeline, and its benzoate hydrochloride 
(WIELAND and HERMSEN), i, 1089. 
a-Lobeline, preparation of (BOEHRINGER 

Soun), i, 425. 
Locust tree. See Robinia pseudocacia. 
Loroglossin, occurrence of, in plants 
(CHARAUX and DELAUNEY), i, 874. 
from orchids (DELAUNEY), i, 487. 
Lucerne (alfalfa), nitrogenous consti- 
tuents of the juice of (VICKERY ; 
VicKERY and VINsoN), i, 1370; 
(VickERY and LEAVENWORTB), i, 
873. 
non-volatile organic acids of (TURNER 
and HARTMAN), i, 1124. 
proteins from leaves of (CHIBNALL 
and Nouan), i, 215. 
Luminescence, decay and regeneration 
of (VioL, KAMMER, and MILLER), 
ii, 474. 
from a-rays, decay of (WiITMER), 
ii, 89. 

Lungs, extractives of the (KAPLANSKY), 
i, 97. 

Lupanine, constitution and derivatives 
of (THOMs and BERGERHOFF), i, 575. 

d-Lupanine, isolation of, from Lupinus 
kingii (CRoucH), i, 1447. 

Lupeose, constitution of (CasToro), i, 
1244, 

—. and its picrate (KALLE & Co.), 
i, 294, 
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Lupines, studies on (CroucH), i, 1447. 

Lupinus kingti, isolation of d-lupanine 
from (Croucn), i, 1447. 

Lupinus luteus, enzymic decomposition 
of arginine in (WALTER), i, 1358, 

Lupinus spathulatus, alkaloid from 
(CovcH), i, 61. 

Lupulon, and its derivatives (W6LLMER), 
i, 690. 

Luteolin acetate 
WANDER), i, 1489. 

2:6-Lutidine, 3-amino-, and its hydro. 
chloride (GULLAND and Rostnson), 
i, 1186. 

Lutidinic acid, phenyl ester (MEYER), i, 
836 


(OESTERLE and 


4-Lutidone-3-carboxylic acid, ethy] ester 
(RAsswWEILER and ADAMs), i, 299. 

4-Lutidone-3:5-dicarboxylic acid, ethyl 
ester (RASSWEILER and ADAMs), i, 


Lycopin, determination of, colorimetric- 
ally (CONNELL), i, 214. 
Lymph, changes in, in anapliylaotic 
(PETERSEN and HvucGHgs), i, 
24, 
Lysine, synthesis of, in the organism 
(McGinty, LEwis, and MARVEL), 
i, 100. 
synthesis of precursors of (MARVEL, 
MacCorquopALE, KENDALL, and 
LAZIER), i, 234. 
behaviour of, in the liver (FELIX and 
RoTHLER), i, 859. 
Lysolecithin, acyl derivatives of 
(LEVENE and Ro-F), i, 92. 


esium, structure of (CoLLINs), ii, 
023. 


electrolytic preparation of (RuFF and 
ii, 569; (Harvey), ii, 

spectrum of (GREEN and PETERSEN), 
ii, 451. 

K-absorption spectrum of (Rosrnsoy), 
ii, 614. 

vapour, absorption spectrum of 
(NARAYAN, GUNNAIYA, and Rao), 
ii, 3837; (NARAYAN and Kao), ii, 
927. 

are spectrum of (RUARK), ii, 1016. 

spark spectrum of (Brown and 
BEamMs), ii, 913. 

spectra of mixed vapours of the alkali 
metals and (BARRATT), ii, 927. 

optical constants of crystals of 


(GRABER), ii, 1041. 
conductivities of (ScHOFIELD), ii, 273. 
potential of (Smits), ii, 544, 


i 
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esium, polarisation of, in alkaline 

solution (JIRSA and Loris), ii, 45. 

isotopes of (PILLEY), ii, 464. 

sizes of electron-kernels of aluminium, 
silicon, sodium, and (TURNER), ii, 
349. 

influence of, on pressure in the eye 
(KANEKO), i, 333. 

Magnesium alloys with aluminium 
(DanIELs), ii, 103; (Waris), ii, 
786. 

with aluminium and cadmium 
(VALENTIN and CHAUDRON), ii, 
205. 

with cerium, adsorption of hydrogen 
by (S1zverts and RoELL), ii, 854. 

Magnesium compounds, isomorphism of 

beryllium compounds and (ZAMBO- 

NINI and CAROoBBI), ii, 144. 

Magnesium boride, action of water and 

acids on (Ray), ii, 417. 
carbonate, dissociation of (UENTNERS- 
ZWERk and Bruzs), ii, 206, 685. 
equilibrium of, in ammoniacal 
solutions (LAFONTAINE), ii, 785. 
chloride, hydrolysis of aqueous solu- 
tions of, in presence of textile fibres 
(ScHWALBE and ScHEppP), i, 1045. 
fluoride, crystal structure of (BUCKLEY 
and VERNON), ii, 484. 
crystal structure and isomorphism 
of, with lithium fluoride (FEk- 
RARI), ii, 845. 
equilibrium of lithium fluoride and 
(TaAccHINI), ii, 122; (Bruni and 
LEv}), ii, 281. 
hydroxide, solubility of (GJALDBAEK), 
i, 652, 653 
precipitation of, electrometrically 
(BriTTON), ii, 1203. 
rhythmic precipitation of (Popp), 
li, 667 
precipitation of aluminium hydr- 
oxide with (PARISELLE and 
LANDE), ii, 903. 
oxide (magnesia),: solubility of, in 
water (Remy and KUHLMANN), 
ii, 30. 
equilibrium of ferric oxide and 
(ForESTIER and CHAUDRON), ii, 
1159. 
condensation of formaldehyde with 
(ScHMALFUss and KALLE), i, 116. 
action of, on silicates at high tem- 
peratures (TAMMANN and GREVE- 
MEYER), ii, 580. 
ammonium phosphate, precipitation 
of, in presence of aluminium (HAHN 
and SCHEIDERER), ii, 69. 
silicate, artificial (DAMIENS), ii, 812. 
silicide, atomic structure of (OWEN 
and PREsToN), ii, 93. 


Magnesium sulphate, miscibility of 
ammonium sulphate and (ZwEI- 
GLOwNA), ii, 189. 

equilibrium of sodium chloride with 
(KurNakov and SHEMTSCHUSH- 
NI), ii, 299. 
reduction of (ALTHAMMER), ii, 145. 
Magnesium organic compounds, lumin- 
escence spectra of (DuFForRD, NIGHT- 
INGALE, and CALVERT), ii, 89. 
electrolytic properties of (KoNDYREV ; 
KonpYkEV and MANOJEV), i, 529. 
Grignard’s, constitution of (MEISEN- 
HEIMER), i, 527. 
reducing action of (STAs), i, 1052. 
reduction of azobenzene by (GILMAN 
and PicKENs), i, 1336. 
reaction of cupric chloride with (G1L- 
MAN and PARKER), i, 237. 
action of ethyl hypochlorite on 
(DuRAND and Navss), i, 1054, 
action of methyl cyanoformate on 
(FINGER and GAUL), i, 1481. 
action of, on  naphthaquinones 
(FRANSSEN), i, 1146. 
action of, on nitriles (BRECKPOT), i, 
14; (BruyLAnts), i, 15; (CHRIs- 
TIAEN), i, 23; (Ecrors), i, 188; 
(JASPERS), i, 936. 
reactions of, with alkyl sulphonates 
(GILMAN and BEABER), i, 802. 
with acyl halides (TisTcHENKO), i, 
775 


775. 
with di-iodobenzenes (THOMAS), i, 


alkoxides (TERENTIEV), i, 110. 
p-anisyl and p-tolyl bromides, action 
of, on camphor (LEDUC), i, 821. 
arsines (Jon, and VERGNAUD), 
i, 173. 
arylamines, action of hydrogen per- 
oxide on (DURAND and 
i, 535. 
ethyl bromide, electrical conduc- 
tivity of (KonpyrEV and 
MANOJEV), i, 529. 
compound of diphenylcarbazide 
and (FEIcL and LEDERER), i, 
171. 
halides, etherates of (MEISENHEIMER, 
Piper, and LANGE), i, 1252. 
alkyl halides, reaction of aryl sul- 
phonates with (GILMAN, BEABER, 
and MyYERs), i, 1057. 
alkyl and ary] halides, reducing action 
of (RHEINBOLDT and ROoLEFF), i, 
542, 
aryl halides, luminescence of (DuF- 
FORD, NIGHTINGALE, and CULVERT), 
ii, 474. 
mercapto-halides, reactions of (GIL- 
MAN and Kine), i, 810. 
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Magnesium organic compounds :— 
a-naphthyl bromide, reactions be- 
tween inorganic antimony com- 
pounds and i, 
1472. 
action of methyl cyanoformate on 
(FINGER and GAUL), i, 1431. 
phenyl bromide, action of, on organic 
acids (PETERS, GRIFFITH, 
Briees, and FrENc#), i, 543. 
action of, on -bromoethyl- 
phthalimide and  +-bromo- 
propylphthalimide (KonN and 
LAKNER), i, 1276. 
Magnesium detection, determination, 
and separation :— 
detection of (FEIGL), ii, 435; (Mur- 
MANN), ii, 437. 
detection of, in small quantities 
(Haun), ii, 1095. 
determination of (ConGpoN and VAN- 
DERHOOK), ii, 601; (SrEWART and 
ARCHIBALD), ii, 824. 
determination of, nephelometrically 
(Kriss), i, 852. 
determination of, in presence of alu- 
minium (HAHN), ii, 601 ; JANDER, 
and WEBER), ii, 
15. 
determination of, in copper alloys with 
zinc (SCHURMANN and ScuHos), ii, 
902. 
separation of calcium and (Ropr and 
KINDSCHER), ii, 158; (LuFF), ii, 
438, 

Magnesylpyrrole, syntheses with (Oppo), 
i, 978; (Oppo and 
i, 978. 

Magnetic permeability, effect of an alter- 

nating field on (SPOONER), ii, 487. 
susceptibility and radii of atoms 
(CABRERA), ii, 624. 
and constitution of organic com- 
pounds (PascaL), ii, 624. 
Magnetism, researches on (WOLTJER ; 
WoLTJER and ONNEs), ii, 1038. 
of (Pascat), ii, 371. 
and valency of complex salts (WELO 
and BaupiscH), ii, 1031. 
See also Ferromagnetism and Para- 
magnetism. 
etite, transformation of, into 
hematite (WELO and Bavpiscg), 
ji, 845. 
magnetisation of iron cobalt, nickel, 
and (ASHWORTH), ii, 944. 
Magnetochemistry (ScHUKAREV), ii, 
47, 264. 
of cyclic compounds (Pascal), ii, 
1123. 
Magneton 


numbers, spectroscopic 


(STONER), ii, 618. 
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Ma Huang, ephedrine from (CuEn and 
Scumip7), i, 194. 

Mahua flowers, production of acetone 
from (GOKHALE), i, 1216. 

Mahua oil, bio-genesis of (FowLER and 
DINANATH), i, 346. 

Maize, influence of soil temperature and 
moisture on (ECKERSON and Dick- 
son), i, 217. 

electrosilage of (BRAHM), i, 623. 
proteins of (ARBUCKLE and TuiEs), i, 
1518. 
vitamin-Z in extracts of (Surg), i, 
212. 
effect of a diet of, on creatine and 
creatinine excretion (PALLADIN and 
KRATINOVA), i, 1514. 
effect of nitrogen nutrition on growth 
of (RipPEL and Lupwice), i, 485, 
Maize kernels, constituents of (Jop1p1), 
i, 1027. 
Malachite, formation of, from basic 
copper carbonate (HEPBURN), ii, 696. 
Malacon, zirconium and hafnium from 
(Margulis, P. and G. UrBarn), ii, 699, 
Maleic acid, crystal structure of (YAnp- 
LEY), ii, 1126. 
conversion of, into fumaric acid 
(TERRY and EICHELBERGER), i, 780. 
halogenation of (TERRY and EIcuEL- 
BERGER), i, 631. 
oxidation of, to tartaric acid (MILas 
and TERRY), i, 780. 
sodium salt, surface tension of solu- 
tions of (RrBAs), ii, 647. 
esters, transformation of, into fumaric 
esters (MEERWEIN and WEBER), i, 
1038. 
Maleic acid, dihydroxy-, decomposition 
of (GOEBEL), i, 1038. 
Maleinimide, diiodo- (TERENTIEV and 
TSCHELINCEV), i, 295. 

Malic acid, and its salts, action of boric 
acid on the rotation of (DAKkMoIs), 
ii, 357. 

decomposition of, by sulphuric acid 
(WHITFORD), ii, 559. 

and its salts, pharmacology of (UNDER- 
HILL and Pack), i, 1211. 

copper salts, optical activity of (Dar- 
MOIS), ii, 15. 

lead salt, solubilities of (AUERBACH 
and WEBER), i, 1130. 

detection of, in tissues (KLEIN and 
WEINER), i, 871. 

Malic acid, bromo- and chloro- (KUHN 
and EBEL), i, 781. 

d- and /-chloro-, and their salts (SoNN 
and Rosrnsky), i, 1237. 
Malol (RivikrE and PicHarp), i, 345. 
Maloloic acid, and its salts (RivizRE 
and PICHARD), i, 345. 
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_Malonamides, action of hydrazine on 
halogen derivatives of (Hirst, Mac- 
BETH, and TRAILL), i, 1251. 

Malonbenzyl-p-tolylamide, and bromo- 
(West), i, 524. 
Malon-p-bromophenylethylamide, 
bromo- i, 524. 
Malon-p-bromophenylmethylamide, 
bromo- (WEsT), i, 524. 
Malonisobutylamide, 
(West), i, 524. 
Malondiisopropylamide, 
(West), i, 524. 
Malondi-p-tolylamide, bromo- 
i, 524. 
Malonethylamide, and bromo- (West), 
i, 524. 
Malonethylisopropylamide, and bromo- 
(West), i, 524. 
Malonhydrazide (Hirst, MacBeErH, and 
TRAILL), i, 1251. 
Malonic acid, dissociation constants of 
(Brirron), ii, 977. 
alkaline earth salts, solubilities of 
(WALKER), ii, 769. 
aniline trihydrogen salt (RAMBECH), 
i, 385. 
esters, velocity of hydrolysis of 
(SKRABAL and MArIeEVICc), ii, 


and bromo- 


and bromo- 


36. 

di-8-chloroethyl esters (BENNETT), i, 
884. 

ethyl ester, addition of, to anils 
(WAYNE and CoHEN), i, 550. 

potassium ethyl ester, electrolysis of 
(RoBERTSON), ii, 1178. 

Malonic acid, halogen derivatives, 
quantitative reduction of, by hydr- 
iodic acid (Wzxst), i, 524. 

chloronitro-, ethyl ester (MAcBETH 
and TRAILL), i, 782. 
Malonoguanidic acid 
Patit), i, 1820. 
Malononitrile, halogenation of (Orr and 
FINKEN), i, 1251. 

Malononitrile, amino-, action of nitrous 
acid on (GRISCHKEVITSCH-TRO- 
CHIMOVSE]), i, 1104. 

benzoyl derivative and compounds 
withaldehydes(GrISCHKEVITSCH- 
TROCHIMOVSKI and SEMENCOV), 

i, 1069. 
(West), i, 


(MirrER and 


Malonisopropylamide, and bromo- 
(West), i, 524. 


Malon-p-tolylamide, bromo- (WEstT), i, 
o24. 


Malon-p-tolylisobutylamide, and bromo- 
(West), i, 524. 

Malon-p-tolylethylamide, and bromo- 
(West), i, 524. 


CXXVIIL i. 


1597 


Malon-y-tolylmethylamide, and bromo- 
(WEsrT), i, 524. 

Malon-p-tolylisopropylamide, and bromo- 
(WEsT), i, 524. 

Maltodextrins, nature of (Line and 
NANJI), i, 516. 

Maltose, octa-acetyl derivative and 
chloro-, hepta-acety] derivative (FREU- 
DENBERG, V. HOCHSTETTER, and En- 
GELS), i, 635. 

Mandelic acid, configuration of, and its 
acetyl, benzoyl, and cinnamoy] de- 
rivatives, esters of (FREUDENBERG 
and MARKERT’), i, 1275. 

hydroxylamine salt (OrsPER and 
BALLARD), i, 1233. 

Mandelonitrile, transformation of, to 
the iso-form (Woop and LILLEy), i, 
400. 

Manganese, occurrence of, in soils, 

plants, and animals (McHARGUE), 
i, 1023. 

atomic volume of (CAMPBELL), ii, 762. 

crystal structure of (WESTGREN and 
PHRAGMEN), ii, 1035. 

K doublets in spectrum of (SELJAKOV 
and KRASNIKOV), ii, 914. 

spark spectrum of (L. and E. Biocu), 
ii, 829. 

electro-deposition of (ALLMAND and 
CAMPBELL), ii, 305 ; (BREZINA), ii, 
676. 

ionised, ionisation potential of (HAk- 
TREE), ii, 918. 

allotropy of (BRADLEY), ii, 1124. 

Manganese alloys with copper, crystal 
structure of (PATTERSON), ii, 1130. 

with copper and iron (OsTERMANN), 
ii, 1050. 

Manganese compounds in arable soils 
(BERTRAND), i, 228. 

Manganese arsenates (Detss), ii, 893. 
halides, ammoniates of (BiLTz and 

RAHLFs), ii, 1191. 
oxide, colloidal (ANARGYROs), ii, 1152. 
dioxide, colloidal, formation of, in 
reduction of permanganates (GE- 
Loso), ii, 661. 
oxidation of carbon monoxide and 
of hydrogen by (FRAZER and 
GREIDER), ii, 1064. 
hydrated, adsorption of silver by 
(PAVLOV), ii, 507. 
phosphates, equilibria of formation of 
(GRUBE and STAESCHE), ii, 893. 
selenide (MosER and ATYNSKI), ii, 
sulphate, equilibrium of aluminium 
sulphate, water, and (CAVEN and 
MITCHELL), ii, 396. 
Manganic fluoride, orthoarsenate and 
phosphates (TRAVERS), ii, 586. 
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Manganese :~— 
Manganous salts, oxidation of, to 
permanganic acid (TRAVERs), ii, 
585 


hydroxide, precipitation of, electro- 
metrically (BRITTON), ii, 1203. 
Permanganates, thermal decomposi- 
tion of (MoLEs and Cresp!), ii, 
877. 
mechanism of reduction of (Hot- 
LUTA), ii, 49, 407. 
effect of a magnetic field on the re- 
duction of (PARKER and ARMEs), 
ii, 683. 
reduction of, by arsenious acid 
(TRAVERs), ii, 585; (GELOsO), 
ii, 661. 
reduction of, by ferrous salts and by 
iodides (MULLER and MOLLER- 
ING), ii, 305. 
spectrophotometric determination of 
the oxidising power of (GomBos), 
ii, 237. 
oxidation of unsaturated compounds 
with (NAMETKIN), i, 1145. 
catalysis of the reaction of oxalic 
acid with (RIDLEY), ii, 689. 
Manganese detection, determination, 
and separation :— 
detection of, without nitric acid 
(LoNGINEscU and PETRESCU), ii, 


1206. 
determination of (JARVINEN), ii, 
602. 
determination of, volumetrically 


(ANGELEsCU), ii, 330; (HxEczKo; 
Hack), ii, 440. 

determination of, in hydrofluoric acid 
solution (HOLLUTA and OsRist), ii, 
160. 

separation of cobalt, nickel, zinc, and 
(LEMARCHANDS), ii, 242. 

Manganese steel, hardness of (BENE- 

DICKS), ii, 188. 

Manganolangbeinite from Vesuvius 
(ZAMBONINI and CAROBBI), ii, 898. 
Mannito-aluminates (HERASYMENKO), 

i, 774. 

Mannitol, formation of, by bacterial 
fermentation of sugars (STILES, 
PETERSON, and FRED), i, 1216. 

solubility of mixtures of boric acid 
and (HERMANS), i, 501. 
fermentation of, by yeast (Lvov), 
i, 1509. 
d-Mannitol 


from Gardenia turgida 


(ForsTER and Rao), i, 1295. 
Mannobiose, and its phenylhydrazone 
(PRINGSHEIM and GENIN), i, 214. 
Mannose diisopropylidene ether, consti- 

tution of (FREUNDENBERG and WOLF), 


i, 367. 


SUBJECTS. 


Manometer, glass, for gases attacking 
mercury (KLEMENC), ii, 995. 
lever (FRANK), ii, 995. 
mercury (SWAN), ii, 707. 
filling of (WEATHERILL), ii, 896, 
Manures, iodine in (v. FELLENBERG), 
i, 347. 
artificial, physiological reactions of 
salts used as (KAPPEN and 
Lukacs), i, 1523. 
determination of urea oxalates in 
(SABALITSCHKA and Kvpiscu), 
i, 347. 
stable, nitrogen in (SANI and GRILLI), 
i, 218. 
Margosa oil, physiological action of 
(Norp and ScHWEITZER), i, 734. 
Marking nut. See Semecarpus ana- 


cardium. 
Marmite, effects of yeast and of, on 
calcification (KORENCHEVSKY and 


CarRk), i, 211. 
Martensite (WHEATLEY), ii, 488. 
formation of, in carbon steel (HonpDa), 
ii, 972. 
heat of transformation of (SCHNEIDER), 
ii, 95. 
Mass action, constant of (KLEEMAN), 
ii, 1170. 
Mass action law for gases (GILLESPIE), 
ii, 532. 
Masurium (Novpack, 
BERG), ii, 939. 
Matter, theory of state of (ScnuUsTER), 
ii, 951, 1142. 


TAcCKE, and 


properties of (WEISSENBERG), ii, 
1129. 
optical constants of (Darwiy), 
ii, 2. 


and radiation (STERN ; WESTPHAL), 
ii, 926. 
living, chemical processes in (CRo- 
ZIER), i, 101. 
representation of analyses of 
(VERNADSKI), i, 606. 
Matteuchia orientalis, constituents of 
(MunesaDA), i, 620. 
Matteucinol (MUNEsADA), i, 620. 
Mauveine, preparation of (CoBENZL), 
i, 436. 
Meat, effect of cooking on (RicHET and 
MONCEAUX), i, 859. 
Meconic acid, manganous salts (VER- 
KADE), i, 421. 
m-Meconine, nitration of (RAy and 
Ropinson), i, 1153. 
Meconines, synthesis of (EDWARDS, 
PERKIN, and STOYLE), i, 404. 
Melaleuca erubescens and hypericifolia, 
oils from (PENFOLD), i, 688. 
Melamine, ¢ricyano-, and its salts 
(BurRDICK), i, 1048. 
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Melampyrum arvense and_ pratense, 
changes in, during growth (BRAECKE), 
i, 619. 


Melanin in urine, and its detection 
(AuFRECHT), i, 1350. 
Melanins (HEINLEIN), i, 449. 
absorption spectrum of (GALLERANI), 
ii, 266. 
Melibiose octamethy]l ether (ScHLUBACH 
and RAUCHENBERGER), i, 889. 
Melilite, composition of (WINCHELL), 
ii, 152; (GossNER), ii, 821. 
Melonic acid, silver and sodium salts 
(Bunpick), i, 1048. 
Melting point and critical temperature 
(vAN LAAR and LoREN2), ii, 374. 
relation between boiling point, critical 
temperature, and (PRUD’HOMME), 
ii, 99. 
of benzene derivatives (PASTAK), li, 


759. 
of halides of the fourth group 
(HantzscH and CARLSOHN), il, 
1044. 
of inorganic compounds and of elements 
(FRIEDERICH and_ SITTIG), ii, 
848. 
Membranes, equilibria with (HicKEL), 
ii, 528, 668. 
permeability of (BANcrorr and Gur- 
CHOT), ii, 110. 
permeability and electrical properties 
of (MicHAELIs), ii, 1150; (Fuusrra), 
ii, 1151. 
collodion, diffusion of water through 
(ADOLPH), ii, 859. 
protein films on (Hircucock), ii, 
1054. 
for physico-chemical 
(Fovarp), ii, 324. 
mammalian serous, electro-endosmosis 
through (MuppD), i, 468, 1355. 
semi-permeable, equilibria with 
(KAMEYAMA), ii, 1062 ; (SCHREINE- 
MAKERS), ii, 1062, 1063. 
Men, calcium and phosphorus meta- 
bolism in (HEINELT), i, 1497. 
Mentha pulegium, A1-menthen-3-one in 
oil from (Morant), i, 146. 
A*-Menthene nitrosochloride (MEREJ- 
KOVSK]), i, 1291. 
Menthol, surface tension of aqueous 
solutions of (EpwArps), ii, 387. 
7-Menthol, catalytic oxidation of (Ko- 
MATSU and Kurata), i, 687. 
Menthols, and their derivatives, from 
2-chloro-5-methyleyclohexanols (BE- 
Dos), i, 1078. 
Menthone, and its derivatives (BEDos), 
i, 1078. 
condensation of, with p-tolualdehyde 
(SAMDAHL), i, 414, 


analysis 


ii, 1599 


i-Menthone, catalysis of inversion of 
(Komatsu and Kurata), i, 1290. 
Menthones, catalytic formation of, from 
l-menthol (Komatsu and Kurata), 
i, 943. 
Menthyl compounds, crystallography of 
(GREENWOOD), ii, 1037. 
7-Menthyl sodium  dithiocarbonate 
(HoLMBERG and Rosey), i, 1291. 
l-O-Menthyl-V-dimethylthiourethane 
(HoLMBERG and RosEn), i, 1291. 
(HoLMBERG and Rosen), i, 1291. 
5-Menthylsemicarbazide, and its deriv- 
atives (WILsoN and Crawrorp), i, 
318. 
1-O-Menthylthiourethane, and its deriv- 
atives (HoLMBERG and RosEn), i, 
1291. 
Menyanthes trifoliata, constituents of 
(ZELLNER), i, 763. 
Mercaptans, alkylation of (G1ILMAN and 
BEABER), i, 811, 
Mercapturic acid, synthesis of, in dogs 
(Coomns and HEtg), i, 1496. 
Mercellulose (DEHNERT and KO6nic), 
i, 370. 
Mercuration of aromatic compounds 
(CoFFEY), i, 844. 
Mercurialis (HAAs and H111), i, 759. 
seeds of (GILLOT), i, 1224. 
Mercurialis perennis, extraction of 
maltose from tubers of (GILLoT), i, 
487. 
Mercuric salts. See under Mercury. 
Mercury, spectrum of (Woop), ii, 339, 
1015; (TuRNER and CoMPTON; 
FvxKupaA), ii, 613. 
shifting of lines in the spectrum of 
(FukupDA), ii, 1101. 
spectrum of illuminated vapour of 
(Gross and TERENIN), ii, 915. 
are spectrum of (TAKAMINE and 
FukupA), ii, 166, 725+; (Ray- 
LEIGH), ii, 738; (NICHOLS and 
TEAR), ii, 917. ° 
and its excitation (ELDRIDGE; Hay- 
NER; McCurpy, TURNER, and 
ComPToN), ii, 1102. 
atomic and band spectra of (HuvL- 
THEN), ii, 1113. 
band spectrum of (HULTHEN), ii, 11, 
470. 


resonance spectrum of, in a magnetic 
field (Fermi and RasErrTI), ii, 
839. 

vapour, resonance fluorescence spec- 
trum of (Rump), ii, 473. 

spark spectrum of (BAYEN), ii, 168 ; 
(CARROLL), ii, 1101. 

ultra-red spark spectrum of (LAFFAY), 
ii, 334, 
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Mercury vapour, fluorescence of (Woop), 
ii, 3; (GHOsH), ii, 1026. 
resonance fluorescence of (STUART ; 
HANLE), ii, 629. 
radiation excited 
ii, 1017. 
resonance radiation of (Noygs), 
ii, 573. 
polarisation of the resonance radi- 
ation of (FERMI and RasErtT!), 
ii, 473 ; (RAMANATHAN), ii, 729. 
glow discharge in (Compton, Tur- 
NER, and McCurpy), ii, 86. 
ionisation of (Tove; Tarr), ii, 
1106, 
by ultra-violet light (Rovsr and 
GIDDINGS), ii, 919. 
photo-electric effect of small drops of 
(WASSER), ii, 80. 
electrolytic behaviour of (LizEBREICH 
and WIEDERHOL?), ii, 44. 
electrolytic purification of (BRUMMER 
and v, ii, 303. 
capillary and photo-electric properties 
of (PopEsco), ii, 952. 
influence of colloidal solutions on the 
electrocapillarity of (SanpERa), ii, 
659. 
electrical resistance of, in magnetic 
fields (JoNEs), ii, 754. 
polarisation of, in alkaline solution 
and Loris), ii, 45. 
isotopes of (METCALFE and VENKA- 
TESACHAR), ii, 82; (Srumpr), ii, 
619 ; (Aston), ii, 833. 
saturation pressure of (BERNHARDT), 
ii, 492. 
molecular weight of, at varying temper- 
atures (JOUNIAUX), ii, 23. 
atoms, metastable forms of (Mar- 
SHALL), ii, 339 ; (RASETTI), ii, 340. 
life of excited atoms of (GERLACH 
and ii, 171. 
heat of dissociation of, calculated from 
the band spectrum (KOERNICKE), 
ii, 848. 
vapour, diffusion of, through nitrogen 
(MuLLALY and Jacqugs), ii, 27. 
velocity of diffusion of metais in 
(CoHEN and Bruins), ii, 648. 
adsorption of vapours at the surface of 
(IREDALE), ii, 508. 
adsorption coefficient of electrons in 
vapour of (BRopDE), ii, 1020. 
adsorption of, by platinum (MAxTED), 
ii, 384 
vapour, trapping of, with potassium 
(Hucnes and PoINDEXTER), ii, 
895. 
colloidal, colour of (Frick), ii, 1153. 
action of chlorine on (GETMAN), ii, 
59. 


in (HAYNER), 
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Mercury, conversion of, into gold 
(KavL), ii, 177; (Nacaoka), ii, 
835, 1111 ; (STAMMREICH), ii, 1208, 

combination of helium and (MANLEy), 
ii, 57, 314, 696; (Linp and Barp- 
WELL), ii, 1181. 

photochemical reactions of, with oxygen 
and nitrogen dioxide (Noygs), ii, 
1081. 

purification of (RussELL and Evans), 
ii, 1205. 

distillation apparatus for (SvEpDA), 
li, 428; (WETZEL), ii, 589. 

Mercury alloys (amalgams), dilute, 
electrical conductivity of (Wu- 
LIAMS), ii, 946. 

velocity of reaction of, with aqueous 
solutions (KLEIN), ii, 802. 

use of, in volumetric 
(SomryaA), ii, 904, 1201. 

with aluminium, reduction of sugars 
by (Nangi and Paton), i, 117. 

with bismuth, lead, and tin, electrolysis 
of (KREMANN, Kapaun, and Bup- 
AN), ii, 313. 

with cadmium, with calcium, and with 
potassium, electrolysis of (KrE- 
MANN, MULLER, and OrTNER), 
ii, 132. 

with copper and silver (TAMMANN and 
STASSFURTH), ii, 377. 

with potassium and sodium, effect of 
light on the action of water with 
(BHATNAGAR, PRASAD, and Mv- 
KERJI), ii, 811. 

with silver and tin (TAMMANN and 
DAHL), ii, 502. 

with sodium, preparation of (READ 

and LvcaRINI), ii, 587. 
electrolysis of (KREMANN, MULLER, 
and KIENZL), ii, 132. 

Mercury compounds, antiseptic action 
of (JOACHIMOGLU and KLISSIUNIS), 
i, 466. 

with ammonia salts (RAy and Banpo- 
PADHYAY), ii, 813. 
complex, spectrographic 
(Jos), ii, 887. 
Mercury halides, solubilities of, in 
aqueous glycerol (MotEs and 
MARQUINA), ii, 283. 
ammoniates of (BiLTz and Mav), 
ii, 1184. 
helide (MANLEY), ii, 314, 696. 
hydride, band spectrum of (LUDLOFF), 
ii, 1113. 
sulphides, crystal structure of (Buck- 
LEY and VERNON), ii, 1037. 
Mercuric salts, action of hydrogen 
sulphide on (PELABON), ii, 986. 
complex halides of (Nark and 
AVASARE), ii, 221. 


analysis 


study of 
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Mercury :— 
Mercuric salts, determination of, volu- 
metrically (ELLMAN), ii, 1205. 
Mercuric bromide, reduction of, by 
sodium formate (Bour1ioN and 
PicarD), ii, 685. 
oxybromides, formation of (P£LA- 
BON), ii, 697 
chloride, equilibrium of ammonium 
and potassium chlorides, water, 
and (Osaka and ANDO), ii, 123. 
antiseptic action of, in various 
solvents (HELLENBRAND and 
JOACHIMOGLU), i, 466. 
additive compound of 3:5-di- 
bromo-o-toluidine and (HANN 
and SPENCER), i, 653. 
oxychlorides (PELABON), ii, 222. 
halides, double salts of, with corre- 
sponding halides of potassium 
and sodium (ToURNEUX and 
Pernort), ii, 380. 
hydroxide, precipitation of, electro- 
metrically (BRITTON), ii, 1204. 
iodide, allotropy of (BoKHorsT and 
VAN DER ZEE; DAMIENs), ii, 
490. 
selenide (Moser and ATYNSK)), ii, 
583. 
sulphide, crystal structure of (KoLK- 
MEIJER, BIsvorT, and Kars- 
SEN), ii, 98, 145, 484. 
sols, formation of (Morosov), ii, 
197. 
telluride (BRUKL), ii, 895. 
Mercurous salts, potentiometric de- 
terminations with (MULLER and 
AARFLOT), ii, 65. 
action of ammonia on (FEIcL and 
SucHanipA), ii, 1184. 
Mercurous chloride, preparation of, in 
saturated potassium chloride for 
use in the calomel electrode 
(Ew1ne), ii, 571. 
halides, crystal structure of (Havic- 
HURST), ii, 748. 
Mercury organic compounds (ALBERT), 
i, 844. 
colloidal (Rosst and Boccui), i, 601. 
bactericidal action of (HENRY, SHARP, 
and Brown), i, 1006. 
unsymmetrical, preparation and de- 
composition of (KHARASCH and 
GRAFFLIN), i, 1107. 
with 1-phenylpyrrole (PLANCHER and 
Rossi), i, 601. 

Mercury diaryls, compounds of, with 
diphenylearbazide and LED- 
ERER), i, 170. 

mercaptide, compounds of mercury 
sulphide and (Sacus and BaLassa), 
i, 1034, 


ii. 1601 


Mercury a-naphthyl compounds, re- 
actions of arsenic trichloride with 
i, 1339. 

di-bromo-, -chloro-, and -nitro-phenyls 
(Hern, Wacter, and i, 
1341. 
di-m-chloro-p-aminophenyl (VEc- 
CHIOTTI and MIcHEtTI!), i, 1058. 
Mercuric methyl carbylamine and 
cyanide (ENKLAAR), i, 1894, 
Mercuri-p-benzyloxybenzoic an- 
hydride, hydroxy- (FARBENFABRI- 
KEN vorM. F. BAYER & Co.), i, 1473. 
Mercuribis(hydroxymercuri-8- 
naphtholazobenzenesulphonic acid) 
(PROSKOURIAKOFF and Ratziss), i, 
1108, 
Mercuribis(nitrobenzeneazosalicylic 
acid) (PROSKOURIAKOFF and Ral- 
zIss), i, 1108. 
Mercuribis-o-thiolbenzoic acid, and 
its salts and derivatives (SACHS 
and i, 1274. 
Mercuri-2-chloroanilines (VECCHIOTTI 
and MIcHETTI!), i, 1058. 
Mercuridihydroxyazobenzenesul- 
phonic acid, dihydroxy-, and its 
potassium salt (PROSKOURIAKOFF 
and Raiziss), i, 1107. 
Mercuriethoxychaulmoogric an- 
hydride, hydroxy- (DEAN, WREN- 
SHALL, and FusrmoTo), i, 545. 
Mercurihydroxyazobenzenesulphonic 
acid, dihydroxy-, and its sodium 
salt (PROSKOURIAKOFF and Ral- 
z1ss), i, 1108. 
Mercuri-8-naphtholazobenzenesul- 
phonic acid, dihydroxy- (PRoskKov- 
RIAKOFF and Raiziss), i, 1108. 
Mercuri-o-phenoxybenzoic anhydride, 
hydroxy- (FARBENFABRIKEN VORM. 
F. BAYER & Co.), i, 1478. 
Mercurisalicylic acids, 3- and 5- 
eyano-, and their salts (BORDECKER 
and WunstorFP), i, 1107. 
Mercurisulphophenoxide, sodium salt 
(SACCHARIN-FABRIK AKTIEN- 
GESELLSCHAFT VORM. FAHLBERG, 
List & Co.), i, 1197. 
Mercurisulphotolyloxide, sodium salts 
(SACCHARIN-FABRIK AKTIEN- 
GESELLSCHAFT VORM. FAHLBERG, 
List & Co.), i, 1197. 

Mercury determination 

ation :— 

determination of, volumetrically, with 
potassium cyanide (Rupr, WEGNER, 
and Matus), ii, 716. 

separation of copper and (Spacv), ii, 
1004, 

separation of iron from (Spacv), ii, 

206. 


and separ- 


| 
| 

| 

| 

| 

| 
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Mercury cathode. See Cathodes. 

Mercury lamp. See Lamp. 

Meriandra benghalensis, constituents of 
oil of (PALAzzo and ALINARI), i, 418. 

Merrillite in meteorites (SHANNON and 
LARSEN), ii, 321. 

Mesaconic acid, esters, action of am- 
monia on (Srosius and PuHILIrr!), 
i, 892. 

Mesitylene, ww’-dibromo-, preparation 
of (v. BRAUN and ENGEL), i, 382. 

Mesityl oxide, p-nitrophenylhydrazone 
of (v. AUWERS and KREUDER), i, 1454. 

Mesobilirubin and its copper salt, and 
bromo- (FiscHER and NIEMANN), i, 
1198. 

Mesobilirubinogen, absorption coefficient 
of (NIEMANN), i, 1206. 

Mesoporphyrin, conversion of, into 
MULLER), 
i, & 

Mesothorium, A-ray spectrum 
(BLack ; THIBAuvD), ii, 10. 

Mesothcrium-2, magnetic spectrum of 

B-rays from (YOVANOVITCH and 
D’EspIng), ii, 85. 

y-Tay spectrum from (THIBAUD), ii, 
85 


of 


period of (Wippowson and RvssEL1), 
ii, 463. 
Metabolism in avitaminosis (SHINoDA), 
i, 610. 
influence of sexual glands on 
(KoRENCHEVSKY and Carr), i, 
1513. 
of aromatic acids (CERECEDO and 
SHERWIN), i, 100. 
human, of ammonium salt and urea 
(ADOLPH), i, 13538. 
calcium, in laying hens (BucKNER, 
MARTIN, and PETER), i, 190. 
in man (JANSEN), i, 190. 
calcium and creatine, effect of para- 
thyroid feeding on (WoopMAN), i, 
1210. 
calcium and phosphorus, effect of 
irradiation and diet on (HEN- 
DERSON), i, 485. 
in men (HEINELT), i, 1497. 
carbohydrate (LUNDSGAARD 
i, 1494. 
in relation to blood phosphates 
(BoLuIcER and HarrMman), i, 
1000. 
hormone regulation 
SCHALK), i, 481. 
in the liver (BrugscH and Hors- 
TERS), i, 483. 
in liver diseases (v. Frsir and 
HEr#Eny1), i, 725. 
of tumours (C, F, and G. T. Cort), 
i, 999. 


and 


of (GoTT- 


SUBJECTS, 


Metabolism, intermediate carbohydrate, 
effect of insulin on (BRuGSCH and 
HorsTeErs), i, 208. 

cholesterol, effect of insulin on (Nir- 
zEscu and CADARIU), i, 1364. 
creatine and purine, relation of hist- 
idine and arginine (RosE and 
Cook), i, 1003. 
cystine, in children (LicNAc), i, 610. 
of frogs (Hsi), i, 1208. 
of galactose (RowE and CHANDLER), 
i, 1354, 
of glycerol in diabetes (CHAMBERS and 
DEVEL), i, 1352. 
of glyoxalines (LEITER), i, 1003. 
lactic acid, in the animal organism 
(MEYERHOF and MEIER), i, 612. 
effect of insulin and other substances 
on and SUPNIEWSK)), 
i, 342. 
in diabetes (CoLLAzo and Lewick)), 
i, 1364 
mineral, in the animal organism 
i, 331. 
in lactation, effect of ultra-violet 
light on (Orr, Macrr, and 
HENDERSON), i, 1210. 
of cows (Monrok and PERKINS; 
MILLER, Yates, JONEs, and 
BRANDT), i, 1498. 
nitrogen, action of acetoacetic acid 
on and LavacGna), i, 
191. 
of ruminants, effect of asparagine 
and ammonium nitrate on (STar- 
ZEWSKA), i, 1115. 
and sulphur, relation between 
(Witson), i, 729; (SEUFFERT, 
Iro, and Yokoyama), i, 730. 


human, effect of iodides on 
(GRABFIELD and PRENTISss), i, 
1002. 


of isolated organs, effect of amino- 
acids on (M&Lon), i, 190. 
phosphate (DEmuTH), i, 1497. 
phosphoric acid,tin the submaxillary 
gland (Camis), i, 191. 
phosphorus, of moulds (Scuniickr), 
i, 204. 
of pigments (KortscHacrn), i, 200. 
protein, effect of ultra-violet light on 
(YosHINE), i, 1356. 
influence of liver on (ROSENBAUM), 
i, 464. 
purine, in diabetes (LE Breton and 
KaAyseER), i, 610. 
in man (HARPUDER), i, 613. 
of sulphur (Lewts), i, 1354. 
tryptophan (Rosson), i, 297. 
Metacyanilic acid, and its salts and 
derivatives (WIELAND), i, 1048. 
Metaindene (Stoner and FARBER), i, 20. 


INDEX OF SUBJECTS, 


Metals, structure of (CzocHRALsK!), ii, 


theory of (FRENKEL), ii, 479. 
mixed vapours of, absorption spectra 
of (BARRATT), ii, 927. 
and their salts, cathode spectra of 
(KimurRA and Nakamura), ii, 166, 
167. 
reflective power of (EBELING), ii, 643. 
electron theory of (ORNSTEIN), ii, 
733. 
kinetic theory of conduction of 
(Daviks and LIvEns), ii, 630. 
theory of conductivity of (CAssEL ; 
Wo ii, 942. 
electrical conductivity of (Stmon), ii, 
94, 
and their place in the periodic 
system (EpsTEIN), ii, 623. 
electrical conductivity of films on 
(TAMMANN and BREDEMEIER), ii, 
541. 
effect of a magnetic field on the 
electrical resistance of (WILLIAMS), 
ii, 753. 
photo-electric resistance of, at low 
temperatures (BARTLETT), ii, 943. 
photo-electric effect on films of 
(Gross), ii, 344. 
used as electrodes, polarisation of 
(DRESBACH and HosMER), ii, 1068. 
electrodeposition of, from non-aqueous 
solutions PINTER, and 
PreEtt), ii, 882. 
deposition of, by molecular radiation 
(EsTERMANN), ii, 1053. 
from pyridine (MULLER, 
Knaus, PLaniszie, and Prev), 
ii, 183; (MULLER, and 
KONETSCHNISS), ii, 134. 
emission of electrons by (BECKER), ii, 
616 ; (KOLLER), ii, 617. 
electrode potential of (HEYRovsk‘), 
ii, 404. 
potentials of, against pure water 
(Smits, GERDING, and Kroon), ii, 
potential difference between electro- 
lytes and (Guyor), ii, 402. 
potential changes in (DowLINe), i, 
796. 
fall of potential in the gas emitted 
from: glowing (v. LAUE and SEn), 
lattice constants of (DAVEY), ii, 747. 
passivity of (BECKER and HILBERG), 
ii, 405 ; (RussELL), ii, 406. 
influence of anions on (ROTHMUND, 
EISENKOLB, and STEINHERZ), ii, 
131. 


anodic behaviour and passivity of | 


(Soret), ii, 550. 


ii, 1603 


Metals, influence of colloids on cathodic 


overvoltage of (Marie and LE- 
JEUNE), ii, 115. ‘ 
Hall and other effects in (HALL), ii, 
846. 
ionisation of (PISARSHEVSK]), ii, 210. 
escape of positive ions from (GUNTHER- 
ScHULZE), ii, 342. 
free electrons with (HALL), ii, 252. 
emission of electrons from films of, 
exposed to Réntgen rays (Simons), 
ii, 81. 
bombardment of, by electrons (FARNS- 
WoRTH), ii, 169. 
specific heat of (Brnrens and Druc- 
KER), ii, 24. 
heats of oxidation of (Moosk and 
PaRR), ii, 208. 
relation between density and temper- 
ature of condensation of vapours of 
(EsTERMANN), li, 962. 
elastic modulus of (WIpDDER), ii, 1043. 
corrosion of (MAAss and LIEBREICH), 
ii, 140 ; (EvANs), ii, 688 ; (WHIT- 
MAN and RvssEL1), ii, 689. 
by acids in capillaries (McCuL- 
LOocH), ii, 879. 
by carbon tetrachloride (RHoDEs 
and Carty), ii, 1084. 
by naphtha solutions of sulphur 
and its compounds (Woop, 
SHEELY, and Trusty), ii, 980. 
self-diffusion in (HEVEsy and Oprut- 
SHEVA), ii, 500. 
velocity of diffusion of, in mercury 
(ConEN and Bruins), ii, 648. 
hardening of (ScHIEBOLD), ii, 186; 
(PovANnyt ; SAcus), ii, 370. 
effect of temperature on hardness of 
(SAUERWALD and KNEHANS), ii, 
279. 
adhesion between surfaces of (SAUER- 
WALD and JAENICHEN), ii, 387. 
fusion of (JoUNIAUX), ii, 645. 
effect of alloying and cold-drawing on 
crystals of (RosBAND and ScHMID’), 
ii, 488, 
cold working of (GrEIss and VAN 
LiEmpt), ii, 372. 
tensile strength of, in relation to 
temperatureand cold work (INGALL), 
ii, 190. 
temper colours of (Mason), ii, 108 ; 
(BANGHAM and SraFForD), ii, 138 ; 
(Evans), ii, 288. 
transparent films on (MULLER), ii, 
1039. 
deformation and recrystallisation of 
(GLOocKER), ii, 272. 
volume of channels to the surface of 
(TAMMANN and BREDEMEIER), ii, 
388. 
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Metals, change in volume of, during 
solidification (ENDO), ii, 281. 
periodic dissolution of (HEDGES and 
MYERs), ii, 309. 
equilibrium in systems of, in relation 
to the ideal solubility curve (AN- 
DREWS and JOHNSTON), ii, 206. 
equilibria of fused salts with (LORENZ), 
ii, 536, 537. 
action of ammonium chloride vapour 
on (Hormann, HARTMANN, and 
NAGEL), ii, 685. 
action of iodine on (PARsONS), ii, 880. 
action of nitric acid on (DHAR), ii, 
315. 
affinity of, for sulphur (JELLINEK and 
ZAKOVSKI}), ii, 401. 
replacement of, from solutions of their 
salts (BERGSTROM), ii, 885. 
precipitation of, from their salts, by 
metals in liquid ammonia (Kraus 
and Kurt72), ii, 577. 
of the cerium group, double nitrates 
of copper and cadmium with 
(CAROBBI), ii, 222. 
colloidal. See Colloidal metals. 
crystalline (GRUNEISEN and GOENS), 
ii, 22, 488. 
finely-divided, catalysis by (FoREsT!), 
ii, 692. 
of Group III, separation of, and 
phosphoric acid (JARVINEN), ii, 
602. 
heated, emission of ions from (Roy), 
ii, 731. 
of the iron group and their alloys as 
catalysts (REMY and GONNINGEN), 
ii, 1176. 
noble, catalytic action of (ZELINSKI 
and i, 1052. 
of the platinum group, are spectra of 
(MEcGERs), li, 454. 
colloidal, catalytic action of (PAAL 
and Borrers), ii, 1072; (REMY 
and GONNINGEN), ii, 1176; 
(Duparc, WENGER, and URFER), 
1177. 
and their alloys, synthesis of water 
with (Remy and ScHAEFFER), 
ii, 563, 
rare, fusion of ores of (SEARS ana 
QuiLL), ii, 580. 
determination and _ separation of 
(MosEr and LeEssrne), ii, 718. 


strained, Réntgen ray analysis of 
(ONO), ii, 746. 
determination of, in amalgams 


(RussELL and Evans), ii, 1205. 
Metal ammines, composition of ions of 
(DE Wiis), ii, 889. 
Metal ammoniums (Kraus and JoHN- 
SON}, ii, 389, 


SUBJECTS. 


Metal wires, influence of occluded gas 
on the electrical resistance of 
(SEXL), ii, 642. 

exploded, spectra of (SMITH), ii, 1017, 
heated, emission of electrons by 
and Piccarpr), ii, 1018. 

Metallic § bromides, decomposition 
potentials of, in molten aluminium 
bromide (IsBEKov), ii, 796. 

chlorides, vapour pressure of (MAIER), 
ii, 850 
use of, in decomposition of aliphatic 
acids (MAILHE), i, 503. 
fused, electrical conductivity of 
(Bittz and KiEemm), ii, 127. 
couples, decomposition of water by 
(HEepeEs and Myrrs), ii, 306. 
halides, ultra-violet absorption spectra 
of (GETMAN), ii, 837. 
reduction of, by hydrogen (pE 
CaRLI), ii, 51. 
dithiolated, heats of chelation of 
(MorcANn, CARTER, and Harri- 
son), ii, 1042. 
hydroxides, electrometric precipitation 
of (BRITTON), ii, 1203, 1204. 
ageing of (Frick), ii, 578. 
amphoteric (JANDER and ScHULz), 
ii, 701. 
iodides, action of af-dibromo-com- 
pounds on (vAN Dury), i, 802; 
(CoNANT, KIRNER, and Hussky), 
i, 803, 
selenides, preparation of 
(FISCHER), ii, 808. 
lustre (BANCROFT and ALLEN), ii, 658. 
oxides, adsorption of vapours by 
(PEARCE and ALVARADO), ii, 381. 
dissociation of (Born), ii, 785. 
reduction of, by alkali cyanides 
(HACKSPILL and GRANDADAM), 
ii, 419. 
lower, preparation of (FRIEDRICH 
and SITTI@), ii, 889. 
solid, reactions between 
REFF), ii, 893. 
salts, scattering of light by solutions 
of (SWEITZER), ii, 512. 
electrical conductivity as in- 
dicator in titration of, with 
alkali hydroxides (DEMJANOV- 
ski), i, 1113, 
temperature of vapours above boil- 
ing solutions of (BAHLKE and 
WItLson), ii, 514. 
thermal ionisation of (RoLLA and 
PiccarD1), ii, 1018. 
vapour pressure of (LoRENz and 
HERZ), ii, 493. 
molecular volumes of, at the melt- 
ing point (LoRENz and HERZ), 
ii, 840 


(BaALa- 


— 
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Metallic salts, solubilities of, in organic 
solvents (MULLER), ii, 380. 
solvolysis of, in sulphuric acid 
(Davipson), ii, 505. 
compounds of, formed in the electric 
arc (PECZALSKI and Mokrzycx1), 
ii, 814. 
oxidation of, by oxygen (REINDERS 
and VLEs), ii, 308. 
polyatomic, dissociation of (Sa- 
SAKI), ii, 512. 
solid, electrical conductivity of, in 
relation to their spectra (VAIL- 
LANT), ii, 165. 
separation of, by fractional precipit- 
ation (RuF¥F and ii, 992. 
See also Salts. 
sulphates, thermal decomposition of 
(MARCHAL), ii, 870, 1162. 
sulphides, electrolytic preparation of 
(FIscHER), ii, 807. 
of the heavy metals, analysis of 
(FEIGL, PAVELKA, and ScHac- 
HERL), ii, 70. 
tellurides, preparation of (BRUKL), 
ii, 895. 
Metallography, modified reflexion in 
(CZOCHRALSKI), ii, 487. 
Metastability, in relation to physical 
constants (COHEN), ii, 1138. 
and allotropy (CoHEN and HELDER- 
MAN), ii, 23; (CoHEN and MogEs- 
VELD), ii, 374, 950. 
Meta-stationary states (SMEKAL), ii, 
1022. 
Meteorites, merrillite and chlorapatite 
in (SHANNON and LARSEN), ii, 321. 
iron-nickel, structure of (VoGEL), ii, 
709. 
Methemoglobin (ConANT and FIESER), 
i, 455. 
formation of (NEILL and HAstTINGs ; 
KLEIN), i, 709 ; (MxrrER), i, 1476. 
re-formation of (SAKURAI), i, 1199. 
oxidation-reduction of (NEILL), i, 868, 
993. 
oxygen content of (QYUAGLIARIELLO), i, 
89 ; (NicLoux and Rocue), i, 993. 
determination of (Conant and FIE- 
SER), i, 456. 
Methane, catalytic formation of (CHAK- 
RAVARTY and GuosB), ii, 1175. 
equilibria in formation of (NEUMANN 
and Jacos), ii, 532. 
and its homologues, diffusion of light 
by (CABANNEs and Gavzir), ii, 1030. 
critical potential of, and its ultra-violet 
absorption (GLocKER), ii, 262. 
influence of vapours of organic liquids 
on the inflammability of mixtures 
of air and (JorIssEN and MeEv- 
WISSEN), li, 53. 
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Methane, halogen derivatives, reactivities 
of, with various reagents (PEr- 
RENKO-KRITSCHENKO, TALMUD, 
BuTMI DE KatzMAn, and GANDEL- 
MAN), ii, 802. 

bromonitro-, reaction of aromatic com- 
pounds with, in presence of alu- 
minium chloride (SHERRILL), i, 
237. 

bromodinitro-, potassium salt (TRE- 
NEL and WILKENDORF), i, 112. 

bromofrinitro- (Scumipt, _—Bar- 
THOLOME, and AsMAs), i, 136. 

Methanedisulphonic acid, barium salt 
(KoLKER and Lapworrs), i, 3538. 

Methanesulphonic acid, chlorobromo-, 
optical activity of (READ and Mc- 
Manvs), i, 1126. 

Methanesulphonyl groups, directing in- 
fluence of (Twist and SMILEs), i, 
894. 

Methazonic acid, cyano-. See Propio- 
nitrile, 8-nitro-a-oximino-. 

Methenyl-5’-(5’-methyl)hydantoin- 
5-hydantoic acid, bromo- (DAVIDSON 
and JoHNsoN), i, 584. 

Methiodo-o-methyl-/-geneserolimethine 
(PoLoNoVsKI and PoLoNovsk!), i, 
293. 

Methoxyacethydroxamic acid, and its 
potassium salt and derivatives (JoNEs 
and PowERs), i, 14. 

2-Methoxyacetophenone, 4:6-dihydroxy- 
(Sonn and BiLow), i, 1268. 

p-Methoxyacetophenone, phenylhydr- 
azones of (KoRCZYNSKI and KIERZEK), 
i, 973. 

Methoxyacetophenoneoximes (v. AU- 
WERS, LECHNER, and BUNDESMANN), 
i, 266. 

4(5’-Methoxy-4’-acetoxybenzylidene)- 
2-phenyl-5-oxazolone, 3’-nitro- (SoNN, 
and MEYER), i, 
933. 

Methoxyacetylanthranils (HEILBRON, 
KircHEN, PARKEs, and Sutton), i, 
1321. 

+y-Methoxyallene (BourGvEL), i, 770. 

Methoxyallyloxybenzaldehydes (Sonn 
and PATSCHKE), i, 1280. 

6-Methoxyanthraquinone, 3-amino-1:8- 
dibydroxy-, 1:8-dihydroxy-, and 1:3:8- 
trihydroxy- (EpER and HAvsER), i, 
563. 

3-Methoxyatophan. See 3-Methoxy- 
2-phenylquinoline-4-carboxylic acid. 

$-Methoxybenzaldehyde, bromo and 


nitro derivatives, and their derivatives 
(HopGson and BEarp), i, 675. 
4-Methoxy benzaldehyde, 5-nitro-2-hydr- 
oxy-, and its derivatives (Rao, SRi- 
KANTIA, and IyENGAR), i, 675. 
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Methoxybenzaldehydes, bromohydroxy- 
and nitrohydroxy-, and their p-nitro- 
phenylhydrazones (RUBENSTEIN), i, 
1279. 

4-Methoxybenzamide, 3:5-dinitro- (LIn- 
DEMANN and WESSEL), i, 1099. 

p-Methoxybenzil, oximes of, and their 
derivatives (MEISENHEIMER, LANGE, 
and LAMPARTER), i, 1073. 

Methoxybenzils, dihydroxy-, and their 
diacetyl derivatives (MARsH and 
STEPHEN), i, 1158. 

3-Methoxybenzoic acid, 4-bromo- 
(Hopeson and BrEArp), i, 675. 

4-Methoxybenzoic acid, 5-bromo-2- 
amino-, and its copper salt (GRIFFITH 
and Hopr), i, 827. 

o- and m-Methoxybenzoic anhydrides 
(RuLE and PATERSON), i, 29. 

Methoxybenzopyrones, 3-hvdroxy- 
(PFEIFFER, OBERLIN, and KONER- 
MANN), i, 1304. 

MANN and HoEHnN), i, 561. 

1-Methoxy-2:3-benzoxazine (GRIFFITHS 
and INGOLD), i, 1190. 

o-Methoxybenzoyl cyanide (Marsi and 
STEPHEN), i, 1158. 

4-Methoxybenzoyl chloride, 3:5-dinitro- 
(LINDEMANN and WESSEL), i, 
1099. 

4-Methoxybenzoylformic acid, 2-hromo- 
2-hydroxy- and 2-hydroxy- (FRIES 
and SAFTIEN), i, 570. 

Methoxybenzoyloxybenzamides (AN- 
SCHUTZ, ASCHENBERG, KUCKERTZ, 
Krone, RIFPENKROGER, and ZERBE), 
i, 666. 

6-Methoxybenzthiopyrone (Krou.- 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), i, 1305. 

2-0-Methoxybenzylidenecoumaranone, 
4:6-dihydroxy-, diacetyl derivative, 
and its derivatives (KALFF and Ros- 
INSON), i, 1303. 

2-Methoxybenzylidenediacetophenone 
(DILTHEY and FLoreEt), i, 56. 

p-Methoxybenzylidenemalonic acid, 
ethyl ester (CHRZASZCZEWSKA), i, 
956. 

Methoxybenzylmandelic acids (MALKIN 
and Roprnson), i, 559. 

3-p-Methoxybenzyloxindole (WINDAUS 
and EICcKEL), i, 33. 

Methoxybenzyloxybenzaldehydes (Sonn 
and PatscHKEB), i, 1280. 

Methoxy-y-bromo-8-methoxypropyl- 
benzenes (ScumMipT, BARrTHOLOME, 
and AsMAS), i, 136. 

Methoxychelidonine, and its salts and 
derivatives (GADAMER and WINTER- 
FELD), i, 288. 
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4-Methoxy-w-chloroacetophenone, 
5-bromo-2-hydroxy- (FRizs and Sar- 
TIEN), i, 570. 
p-Methoxy-7-chloroallylbenzene (BERr), 
i, 804. 
3-Methoxy-6-88-dichloroethyl-p-toluic 
acid (MELDRUM and ALIMCHANDAN]), 
i, 1272. 
ethyl-p-toluic acid, and its calcium 
salt and acetyl derivative (MELDRUM 
and ALIMCHANDAN]), i, 1272. 
Methoxychromanones, and their deriv- 
atives (PFEIFFER, OBERLIN, and 
KONERMANN), i, 1304. 
8-Methoxycinnamic acid, a-amino- 
B-5-nitro-4-hydroxy-, a-benzoyl de- 
rivative (Sonn, MULLER, Bttow, 
and MEYER), i, 933. 
p-Methoxycinnamic acids, bromo- 
(HARIHARAN and SupDBOROUGH), i, 
1149. 
4-Methoxycinnamic anhydride (Rosin- 
son and SurnopA), i, 1301. 
p-Methoxycinnamylidene-m-nitroaceto- 
phenone (GivA), i, 1283. 
6-Methoxycoumaran-2:3-dione (FRIES 
and SAFTIEN), i, 570. 
6-Methoxycoumaran-3-one semicarb- 
azone (SONN and PATSCHKE), i, 282. 
6-Methoxycoumaran-3-one, bromo and 
chloro derivatives, and their deriv- 
atives (Frirs and SAFTIEN), i, 570. 
2-oximino- (FRIES and SAFTIEN), i, 
570. 
6-Methoxycoumaran-3-one-2-p-amino- 
anil (FRIES and SAFTIEN), i, 571. 
6-Methoxycoumaran-3-one-2-anil, and 
5-bromo- (FRIEs and SAFTIEN), i, 570. 
6-Methoxycoumaran-3-one-2-p-di- 
methylaminoanil (Fries and Sar- 
TIEN), i, 570. 
6-Methoxy-m-cresol, 5-bromo-2:4-di- 
nitro- (KoHN and MARBERGER), i, 
1265. 
a-Methoxy-af8-dibenzoylethylene (Con- 
ANT and Lutz), i, 682. 
ethylene (Conant and Lutz), i, 682. 
ethylene (CONANT and Lutz), i, 682. 
7-Methoxy-4:3’-dicoumaryl (Dry and 
Row), i, 150. 
a-Methoxy-a8-di-(2:4-dimethylbenzoyl)- 
ethylene (Conant and Lutz), i, 682. 
5-Methoxy-1:2-dihydrocoumarone 
3:6-dihydroxy-, and its diacetyl de- 
rivative (DEAN and NIERENSTEIN), 
i, 281. 
3-Methoxy-9:10-dihydrophenanthrene- 
9-carboxylic acid, and its derivatives 
(WinDAus and EIcKEt), i, 33. 
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5-Methoxy-1:2-dihydro-3:6-quinocou- 
marone (DEAN and NIERENSTEIN), 
i, 281. 
Methoxydihydrothebenol and 
ROSENFELD), i, 962. 
2-Methoxy-3:5-dimethylacetophenone, 
and its oxime (Vv. AUWERS, LECHNER, 
and BUNDESMANN), i, 266. 
4’-Methoxy-4”’-dimethylamino-2:4-di- 
styrylbenzopyrylium chloride, 7-hydr- 
oxy-(HEILBRon, WALKER, and Buck), 
i, 694. 
7-Methoxy-4’-dimethylamino-2-styryl- 
1-methyl-4-quinazolone (HEILBRON, 
KITCHEN, PARKES, and SuTron),i,1321. 
Methoxydimethyldehydroindoles, and 
their picrates (SpATH and BRUNNER), 
i, 574. 
BRON, KITCHEN, PARKES, and Sut- 
TON), i, 1821. 

Methoxydiphenylacetic acid (Sraup- 
INGER, DYCKERHOFF, KLEVER, and 
Ruzicka), i, 934. 

and its acid chloride (Kani~ and 
NIERENSTEIN), i, 52. 
4-Methoxy-2:5-diphenylfuran (CoNANT 
and Lurz), i, 682. 
2-Methoxydiphenylmethyl chloride 
(KAHIL and NIERENSTEIN), i, 52. 
2-Methoxydiphenylmethyl1 chloromethyl 
ketone(Kanitand NIERENSTEIN),i,52. 
o-Methoxydiphenyl-a-naphthylcarbinol, 
and its chloride (GoMBERG and 
McGr11), i, 1270. 
o-Methoxydiphenyl-a-naphthylmethyl, 
and its peroxide (GoMBERG and 
McGILL), i, 1270. 
8-Methoxy-ay-diphenylpropane, a-hydr- 
oxy- (MALKIN and Rosinson), i, 559. 
p-Methoxydiphenylsuccinic acid, and 
its nitrile (BRaND and LorHR), i, 684, 
Methoxy-2:4-distyrylbenzopyrylium 
chlorides, di- and tri-hydroxy- (HEIL- 
BRON, WALKER, and Buck), i, 694. 


p’-Methoxydistyryl ketone, p-nitro- 
(PFEIFFER), 1, 409. 
Methoxyditoluimides, hydroxy- (AN- 


SCHUTZ and ASCHENBERG), i, 667. 
a-Methoxy-af-ditoluoylethylene (Con- 
ANT and Lutz), i, 682. 
benzoyl)-ethylene (ConanT and Lutz), 
1, 
3-Methoxy-2-ethoxybenzaldehyde, 
nitration of (RUBENSTEIN), i, 1428. 
4-Methoxy-2-ethoxybenzaldehyde, and 


5-nitro-, and their derivatives (Rao, 
SRIKANTIA, and IYENGAR), i, 676. 

4-Methoxy-3-ethoxybenzaldehyde, and 
its oxime (SpATH and BERNHAUER), 
1, 294, 
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4-Methoxy-3-ethoxybenzamide (SpATH 
and BERNHAUER), i, 294. 
6-Methoxy-7-ethoxy-3:4-dihydroiso- 
quinoline, and its picrate (SPATH and 
Dosrowsky), i, 1085. 
7-Methoxy-6-ethoxy-3:4-dihydroiso- 
quinoline, and its picrate (SpATH and 
Dosrowsky), i, 1085. 
Methoxyethoxy-1-keto-1:2:3:4-tetra- 
hydro¢soquinolines (SpitH and Do- 
BROWSKY), i, 1086. 
3-Methoxy-8-ethoxy-2-p-methoxy- 
phenylbenzopyrylium salts (Ripc- 
WAY and Rosinson), i, 55. 
4’-Methoxy-8-ethoxy-2-phenylbenzo- 
pyrylium ferrichloride, 3-chloro- 
(KipGway and Rosinson), i, 693. 
a-3-Methoxy-4-ethoxyphenylethane, 
amino-, and its derivatives (SPATH 
and Dosrowsky), i, 1085. 
a-4-Methoxy-3-ethoxyphenylethane, 
amino-, and its derivatives (SPATH 
and DoBrowsky), i, 1085. 
3-Methoxy-4-ethoxystyrene, w-nitro- 
(SpArH and DoBrowsky), i, 1085. 
4-Methoxy-3-ethoxystyrene, w-nitro- 
(SpATH and Dosrowsky), i, 1085. 
B-Methoxyethylcarbimide (Jones and 
Powers), i, 14. 
5-Methoxy-3-ethyl-4:5-dihydrouric acid, 
4-hydroxy- (Bbittz and PEUKERT), i, - 
1463. 
4’-Methoxyflavanone (HatTrorI), i, 1444. 
3-Methoxyflavone, 7-hydroxy- (ALLAN 
and RoBINsoN), i, 149. 
4’-Methoxyflavone (HATToRI), i, 1444. 
7-Methoxyiscflavone (BAKER and Ros- 
INsON), i, 1299. 
2-Methoxy-A!-cyclohexene, 1-cyano- 
(v. AUWers, BAHR, and FREsE), i, 312. 
7-Methoxy-3-homoveratryl-2-methyl- 
chromone (BAKER and RoBInson), 
i, 926. 
8-Methoxy-2-a-hydroxylcinnamyl- 
methylquinoline hydrochloride 
(TROGER and DANEHL), i, 975. 
3-Methoxy-2-8-hydroxy-8-o-hydroxy- 
phenylethylquinoline, and its diacetyl 
derivative (TrOGER and DuNKER), 
i, 434. 
phenylethylquinoline, and its salts 
(TR6GER and DuNnKER), i, 484, 975. 
3-Methoxy-2-8-p-hydroxy-7-methoxy- 
styrylquinoline, and its salts (TROGER 
and DunNKER), i, 434. 
4-Methoxy-2-8-p-hydroxy-3’-methoxy- 
styrylquinoline, and its hydrochloride 
(TROGER and DuNKER), i, 434. 
8-Methoxy-2-8-hydroxy-8-0- and ~-m- 
nitrophenylethylquinolines, and their 
salts (TROGER and DANEHL), i, 974 
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3-Methoxy-2-8-hydroxy-8-phenylethyl- 
quinoline, and its salts (TRécrR and 
DuNKER), i, 434. 
4-Methoxy-28-0-hydroxystyrylquinoline 
(TrR6GER and DunKER), i, 434. 
3-Methoxy-2-8-mp-dihydroxystyryl- 
quinoline, and its perchlorate (TR6GER 
and DuNnKER), i, 434. 
l(or 3)-Methoxyisoindole-2-oxide (GriF- 
FITHS and INGOLD), i, 1191. 
6-Methoxy-3-keto-2-coumaran-6’-di- 
methylaminobenzthiazole-2’-spiran, 
and its derivatives (FrrEs and Sar- 
TIEN), i, 571. 
ar-7-Methoxyketotetrahydronaphtha- 
lenes, and their derivatives (RIEDEL), 
i, 407. 
Methoxyl groups, determination of 
microchemically (SMITH), ii, 905. 
1-Methoxy-3-0-methoxyphenyl-5-p-di- 
methylaminostyryl-A!>-cyc/ohexa- 
diene-2-carboxylic acid, ethyl ester 
(HEILBRON, ForsTerR, and WHIT- 
WORTH), i, 1285. 
7-Methoxy-4-p-methoxystyrylcoumarin 
(Dey and Row), i, 953. 
4-Methoxy-2-8-p-methoxystyrylquino- 
line, and its salts (TROGER and 
KER), i, 434. 
4-Methoxy-2-8-0-methoxystyrylquino- 
line, and its dibenzyl ether (TR6GER 
and DuNnKEk), i, 434. 
Methoxymethylacetophenones, and their 
oximes (v. AUWERs, LECHNER, and 
BuUNDESMANN), i, 266. 
Methoxymethylanthranilic acids, and 
their amides Kircuen, 
PARKEs, and Sutton), i, 1321. 
3-Methoxy-2-methylbenzopyrone, 7- 
hydroxy-, and its acetyl derivative 
(ALLAN and Rosrnson), i, 148. 
Methoxymethylcarbimide (Jones and 
PowEks), i, 14. 
3-Methoxy-2-methylchromone, 5:7-di- 
hydroxy- (KALFF and Rosrnson), i, 
1303. 
Methoxymethylene-y-bromoaniline. See 
Methyl ésoformo-p-bromoanilide. 
3-Methoxy-6:7-methylenedioxy-2-mp-di- 
methoxyphenylquinoline (PRatr and 
Rosinson), i, 422. 
distyrylbenzopyrylium chloride, 4’’:7- 
dtihydroxy- (HEILBRON, WALKER, and 
Buck), i, 695. 
3-Methoxy-6:7-methylenedioxy-2-)- 
methoxyphenylquinoline (PRatr and 
Rosrnson), i, 422. 
Methoxy-3’:4’-methylenedioxy-2-styryl- 
methyi-4-quinazolones (HEILBRON, 
— PaRKEs, and SuTTon), i, 
21. 
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3-Methoxy-6:7-methylenedioxy-2-inm’p- 
trimethoxyphenylquinoline, and its 
salts (Pratr and Ropinson), i, 
423. 
9-Methoxymethylenefiuorene (WIELAND 
and Krauss), i, 902. 
Methoxy-2-methylindoles (SPpAvH and 
BrUNNER), i, 574. 
Methoxymethylisatoic anhydrides 
(HEILBRON, KITCHEN, PARKEs, and 
Sutton), i, 1321. 
carboxylic acid, constitution of, and 
its anhydride (Goss, INGOLD, and 
THORPE), i, 550. 
Methoxy-2-methyl-4-quinazolones 
(Hertpron, KITCHEN, PARKEs, and 
Sutton), i, 1321. 
8-Methoxy-2-methylquinoline, and its 
salts (TROGER and DuNKER), i, 433. 
8-Methoxy-2-methylquinoline, condens- 
ation of o- and m-nitrobenzaldehydes 
with (TR6GER and DANEHL), i, 974. 
10-Methoxy-8-naphthacridine, and its 
12-carboxylic acid (SAFTIEN), i, 1318. 


1-Methoxynaphthalene, 5-bromo- 
(Fuson), i, 254. 
2-Methoxy-3-naphthamide (LESSER, 


KRANEPUHL, and Sap), i, 1425. 
5-Methoxy-a-naphthoic acid (Fuson), 
i, 254. 
2-Methoxy-3-naphthonitrile (Lesser, 
KRANEPUHL, and Sap), i, 1425. 
3-Methoxy-8-naphthyldi-a-naphtha- 
fluorene (GoMBERG and McGIL1L), 
i, 1270. 
8-Methoxy-2-m-nitrostyrylquinoline, 
and its salts and derivatives (TROGBR 
and DANEHL), i, 974. 


(LEs- 
PIEAU), i, 1376. 
4-Methoxyphenol, /ibromo- and di- 


chloro-dinitro-, and their salts (KoHN 
and MARBERGER), i, 1265. 

8-o-Methoxyphenoxypropionic acid 
(PFEIFFER, OBERLIN, and KoNER- 
MANY), i, 1304. 

p-Methoxyphenyl m-acetamidostyryl 
ketone (PFEIFFER), i, 410. 

p-Methoxyphenylamino-p-methoxy- 
phenyl-acetonitrile and -carbamide 
(CoGHILL), i, 583. 

p-Methoxyphenyl m-aminostyry] ketone, 
and its benzoyl derivative (PFEIFFER, 
PrRAHI, Fitz, and i, 681. 

3-Methoxy-3-phenylbenzopyran, and 
2-chloro- and 2-hydroxy- (Kant and 
NIERENSTEIN) i, 53. 

2-p-Methoxyphenylbenztriazole 
i, 163. 

p-Methoxyphenyl 
{MALKIN an 


benzyl  diketone 


Rosinson), i, 559. 
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2-p-Methoxyphenyl-3-benzylquinoxal- 
ine (MALKIN and ROBINSON), i, 559. 
a-3-Methoxyphenyl-n-butane, a-4-hydr- 
oxy-, and its benzoyl derivative 
(Nomura and Horta), i, 1156. 
p-Methoxyphenylearbamide (CoGHILL 
and JOHNSON), i, 582. 
p-Methoxyphenyl 8-2:3-dimethoxy- 
phenylethyl ketone, and its oxime 
(PFEIFFER, ARMBRUSTER, BACKEs, 
and OBERLIN), i, 270. 
p-Methoxyphenyl §-p-dimethoxystyryl 


ketone (MALKIN and Rosinson), 
i, 559. 

p-Methoxyphenyl 2:3-dimethoxystyryl 
ketone (PFEIFFER, ARMBRUSTER, 


BackEs, and OBERLIN), i, 270. 

3-4’- and -5’-Methoxyphenyl-5-p-di- 
ones, 3-2’-hydroxy- (HEILBRON, For- 
STER, and WHITWorTH), i, 1284. 

oxylic acid, ethyl ester (HEILBRON, 
Forstgr, and WHitwortH), i, 1284. 

p-Methoxyphenyl p-dimeth ylamino- 
styryl ketone, additive compound of, 
with a-naphthol (PFEIFFER, GOEBEL, 
and ANGERN), i, 262, 
o-Methoxyphenyldi-a-naphthafluorene 
(GomBERG and McGILL), i, 1270. 
3-Methoxyphenylethyl z-amyl ketone, 
B-4-hydroxy-, and its benzwy] deriv- 
ative (Murai), i, 1157. 
8-Methoxyphenylethyl butyl ketones, 
B-4-hydroxy-, and their benzoyl de- 
rivatives (Nomura and Horta), 
i, 1357. 
3-Methoxy-2-8-phenylethylchromone, 
7-hydroxy- (RoBINsoNn and SHINoDA), 
i, 1301. 
3-Methoxyphenylethyl ethyl ketone, 
B-4-hydroxy (IcHIKAWA), i, 1156. 
and its benzoyl derivative (NOMURA 
and Hotta), i, 1157. 
8-3-Methoxyphenylethylmethylcarb- 
inol, 8-4-hydroxy-, and its diacetyl 
derivative (NomcuRA and Horta), 
i, 1156. 

4-Methoxyphenylethyl methyl ketone, 
B-3-hydroxy-, and its benzoyl deriv- 
ative (MurRAI), i, 1158. 

ketone, 
B-4-hydroxy-, and its benzoyl deriv- 
ative (Nomura and Horta), i, 1157. 

8-p-Methoxyphenylethylquinoline, 


4:2-8-dihydroxy-, and _ its salts 
(TR6GER and DunKeERr), i, 434. 
7-Methoxy-4-phenylflavylium salts 


and Rosrnson), i, 1173. 
p-Methoxyphenylfluorone 
and Snow), i, 668. 


(GOMBERG 
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4-Methoxyphenylglyoxal, 5-bromo-2- 
hydroxy-, osazone (FRIES and Sar- 
TIEN), i, 570. 
p-Methoxyphenyl p-hydroxystyryl 
ketone, and its salts (VORLANDER, 
HIEMESCH, SCHOENEMANN, SCHADE, 
and Kcwnze), i, 267. 
1-o-Methoxyphenylimino-8-naphtha- 
quinone (SOCIETE ANONYME DES 
MaTIERES COLORANTEs), i, 413. 
2-y-Methoxyphenylindole (KorczyNskI 
and KrERzEk), i, 973, 1098. 
5-Methoxy-2-phenylindole (KorczyNsKI 
and KIERZEK), i, 973. 
p-Methoxyphenyl p-methoxybenzyl 
diketone (MALKIN and Rosrnsoy), 
i, 559. 
quinoxaline (MALKIN and RoBINson), 
i, 559. 
(KorczynskI and KtEerzek), i, 973, 
1098. 
2-Methoxyphenyl 4-methoxystyryl 
ketone, dihydroxy- (Sonn and Bt- 
Low), i, 1268. 


4-Methoxyphenyl 8-methoxystyryl 
ketone (MALKIN and Rosrnson), i, 


559. 
p-Methoxypheny1-3-methoxyxanthydrol 
(GOMBERG and Snow), i, 661. 
p-Methoxyphenylmethylhydrazine 
(SPATH and BRUNNER), i, 575. 
p-Methoxyphenyl nitrostyryl ketones 
(PFEIFFER, PRAHL, Fitz, and STOLL), 
i, 680. 
p-Methoxyphenylpropionic acid, 
tribromo- (HARIHARAN and SvUp- 
BOROUGH), i, 1149. 
5-Methoxy-3-phenylpyrazole (Vv. 
WERs and Mavss), i, 1179. 
3-Methoxy-2-phenylquinoline-4- 
carboxylic acid and THE- 
LEN), i, 1317. 
3-p-Methoxyphenylquinoxaline, 2:3-0- 
dihydroxy- and SaFTIEn), i, 
570. 
3-4’-Methoxyphenylquinoxaline, 
bromo-2-hydroxy-, 5’-bromo-2:2’- 
dihydroxy-, and  3’:5’-dichloro-2’- 
hydroxy- (Frits and i, 570. 
4’-Methoxy-2-phenyl-4-styrylbenzo- 
pyrylium chloride, 5:7-dihydroxy- 
(WALKER and HEILBRoON), i, 693. 
(CoGHILL and JoHNsON), i, 582. 
5-p-Methoxyphenyl-2-thiohydantoin, 
and its l-acetyl derivative (CoGHILL 
and JOHNSON), i, 582. 
8-p-Methoxyphenylthiolpropionic acid 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOMMERMEYER), i, 1805. 


AU- 


l 


ii. 1610 


INDEX OF 


4-Methoxyphenyl 3:4:5-trimethoxy- 
styryl ketone, 2-hydroxy-, and its 
acetyl derivative (DEAN and NIEREN- 
STEIN), i, 952. 

1-Methoxyphthalazine, 4-hydroxy- 
(RapDULEScU and GEORGESCU), i, 
1185. 

$-Methoxy-o-phthalic acid, 4-hydroxy-, 
and its anhydride (SpArH and Dus- 
CHINSKY), i, 1313. 

N-Methoxyphthalimidine 
and INGOLD), i, 1191, 

4-Methoxypropenylbenzene, 3-hydroxy-, 
and its ethyl ether (KAFUKU), i, 1413. 

8-Methoxypropionhydroxamic acid, and 
its potassium salt and derivatives 
(JonEs and Powers), i, 14. 


(GRIFFITHS 


Methoxypropoxybenzaldehydes (SoNN 
and PATSCHKE), i, 1280. 
B-Methoxypropylbenzene, y-bromo- 


BARTHOLOME, and AsMas), 
i, 136. 


4-Methoxypyridanthrone (Seka and 
SCHRECKENTAL), i, 1316. 
2-Methoxypyridine, 5-amino-, 5-iodo-, 


and 5-nitro-, and their derivatives 
(MaGipson and MENSCHIKOFF), i, 302. 

6-Methoxy-4-quinolyl «-aminoamyl ke- 
tone, and its dipicronolate (RuzicKA, 
SEIDEL, and i, 289. 

6-Methoxy-4-quinolyl «-benzoylmethyl- 
amino-a-carbethoxyamyl ketone 
(Ruzicka, SEIDEL, and LIEBL), i, 289. 

6-Methoxy-4-quinolyl «¢-methylamino- 
amyl ketone, and its  dipicrate 
(Ruzicka, SEtpEL, and LIEB), i, 
289. 

6-Methoxy-4-quinolyl N-methyl1-2- 
pyrrolidyl ketone, and its salts 
(Ruzicka, SEIDEL, and LIzB1), i, 290. 

3’-Methoxystilbene, 2:4-dinitro-4’- 
hydroxy- (GULLAND and Rosinson), 
i, 1188. 

Methoxystilbenes, bromo-, hydroxy-, 
and dinitrohydroxy-, and their a- 
carboxylic acids (Dry and Row), i, 954. 

Methoxystilbenecarboxylic acids, nitro-, 
and their salts and _ derivatives 
(PFEIFFER, KALCKBRENNER, and 
Beur), i, 547. 

p-Methoxystyrene, a8-dibromo- (HArt- 
HARAN and SupBoroveRn), i, 1150. 

3-Methoxystyryl m-amyl ketone, 
hydroxy- (Mural), i, 1157. 

p-Methoxystyryl amyl ketone (RYAN 
and SHANNON), i, 558. 

3-Methoxystyryl butyl ketones, 4- 
hydroxy- (Nomura and Horra), i, 
1157 


4- 


3-Methoxy-2-styrylchromone, 7-mono-, 
and 5:7-dihydroxy- (RoBINSON and 
SHINODA), i, 1801. 


SUBJECTS, 


3-Methoxystyryl ethyl ketone, 
hydroxy- (IcHIKAWA), i, 1156. 
p-Methoxystyryl ethyl ketone, and its 
dibromide (RYAN and CAHILL), i, 558, 
7-Methoxy-2-styrylisoflavone (BAKER 
and Rosinson), i, 1299. 
Methoxystyrylmethylbenzopyrylium 
chlorides, hydroxy derivatives (HEIL- 
BRON, WALKER, and Buck), i, 694. 
p-Methoxystyryl methyl ketone, chloro- 
oximino- and oximino- (RHEINBOLDT 
and ScuMitTz-DuMont), i, 1132. 
4-p-Methoxystyryl-a-naphthapyrone 
(Dey and Row), i, 954. 
p-Methoxystyryl nitrocinnamylidene- 
methyl ketones (PFEIFFER), i, 409. 
8-Methoxystyryl ~-propyl ketone, 4- 
hydroxy- (Nomura and Horta), i, 
1157. 
4’-Methoxy-2-styryl-4-quinazolone 
(HEILBRON, KITCHEN, PARKES, and 
Sutton), i, 1321. 
2-p-Methoxystyrylquinoline, derivatives 
of (PFEIFFER, RHEINBOLDT, and 
WotF), i, 412. 
2-8-p-Methoxystyrylquinoline, 4-hydr- 
oxy- (TROGER and DuNKER), i, 434. 
4-B-m-Methoxystyrylquinoline,  2:4-p- 
dihydroxy- (TrR6GER and 
i, 431. 
3- and 4-Methoxy-2-8-styrylquinolines 
(TR6GER and DunKER), i, 484. 
o-Methoxytetraphenylmethane 
BERG and ForRESTER), i, 1267. 
6-Methoxythiochromanone, and _its 
derivatives (KROLLPFEIFFER, 
ScHULTZzE, SCHLUMBOHM, and Som- 
MERMEYER), i, 1305. 
4-Methoxy-2-thiolbenzoic acid, 5-bromo- 
(GRIFFITH and Hops), i, 828. 
Methoxytoluamides, benzoyl derivatives 
(AnscHttTz and ASCHENBERG), i, 667. 
2-Methoxytoluene, 5-bromo- (GoMBERG 
and ANDERSON), i, 1064. 
Methoxytoluic acids, methyl esters 
(AnscutTz and ASCHENBERG), i, 667. 
Methoxytoluoyl chlorides (ANscHUTZ 
and ASCHENBERG), i, 667. 
a-Methoxyvinyl groups, directing effect 
of, in aromatic substitution (C. K. 
and E. H. Incorp), i, 657. 
Methyl alcohol, pure, preparation of 
(HARTLEY and RaAIKgs), i, 498. 
synthesis of (PATART), i, 110. 
dissociation constant of (BJERRUM, 
Unmack, and ZECHMEISTER), ii, 
1062. 
latent heat of fusion of (Maass and 
WALDBAUER), ii, 492. 
thermal properties of (Parks), ii, 
491. 
surface tension of (ALI), ii, 763. 
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Methyl alcohol, surface tension of, and 
its mixtures with cyclohexanol 
(WEISSENBERGER and ScuHusTER), 
ii, 648. 

vapour pressure and specific heat of 
mixtures of carbon disulphide and 
(DruckER and WEISSBACH), ii, 
953. 

dehydrogenation of, with catalytic 
copper (GHOsH and CHAKRAVARTY), 
ii, 1161. 

catalytic dehydration of 8-naphthol 
and (Pciss), i, 1410. 

equilibrium of carbamide with (WAL- 
TON and WILSsON), ii, 505. 

effect of nitrogen and carbon dioxide 
dilutions on the explosion of, and 
its mixtures with acetone (CRoucH 
and CARVER), ii, 682. 

determination of (WIMMER), ii, 1006. 

Methyl alkyl ethers, chloro- (FARREN, 
Firz, CLARK, and GARLAND), i, 
1230. 

chloride, density and compressibility 
of the vapour of (BaruEcas), il, 
753. 
ether, compressibility and molecular 
weight of (BATUECAs), ii, 16, 
497. 
inhalation of (DAvinson), i, 1503. 
s-dichloro-, condensation of, with 
phenylethylamine (SHortT), i, 
387. 


and 


Methylacetophenoneoximes, 
LECHNER, 


hydroxy- (v. AUWERs, 
and BUNDESMANN), i, 266. 
-Methylacetylacetone. See y-Methyl- 
A8-penten-5-one, B-hydroxy-. 
Methylacetylanthranilic hydrazide, 
and its nitrosoamine (HELLER, GOr- 
ING, Kioss, and K6HLER), i, 1323. 
N-Methylacridone, 1-nitro- (Burron 
and GiBson), i, 154. 
8-Methyladipic anhydride (WEDEKIND, 
MILLER, and WEINAND), i, 511. 
B-Methyladipyl chloride, action of tri- 
ethylamine on (WEDEKIND, MILLER, 
and WEINAND), i, 510. 
aa-Methylallybutyrophenone (HALLER, 
Baver, and RaMArt), i, 261. 
Methylallylindazoles, and their picrates 
(v. AUWERs and Loup), i, 74. 
Methylallylindazolium iodides 
AuwERS and PFvHL), i, 1101. 
Methylallylmalonic acid (BHIDE and 
SupBoRovGR), i, 1128. 
Methylallylmalonic acid, amino- (MAN- 
NICH and SuTTER), i, 1037. 
3-Methyl-1-allylpyrazole, and its picrate 
(v, AUWERsS and DANIEL), i, 1180. 
Methylamine, detection of, in presence 
of ammonia (VALTON), ii, 446. 
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o-Methylaminobenzhydrazide, acety] and 
benzoyl derivatives (HELLER, GOrING, 
Kioss, and K6uHLEr), i, 1322, 
p-Methylaminobenzoic acid, phenyl 
ester (RIVIER and RIcHARD), i, 1417. 
2-Methylamino-5-ethoxy-4-methyl- 
4:5-dihydrothiazole, and its salts 
(BurTLEs, PyMAN, and ROYLANCE), 
i, 697. 
6-Methyl-1-aminocyc/ohexanol, 2-cyano- 
(v. AUWERS, BAHR, and FRESE), i, 312. 
Methylaminomethylallylmalonie acid, 
and its benzoyl derivative (MANNICH 
and SUTTER), i, 1037. 
5-Methyl-5-aminomethylpyrrole, 
of (SHMOOK), i, 577. 
a-Methylaminomethylvalerolactone, and 
5-bromo- and 5-iodo-, and their deriv- 
atives (MANNICH and SuTTER), i, 1037, 
2-Methylamino-oxazolidine, 2-amino-, 
hydrochloride, and its derivatives 
(FrRoMM, BARRENSCHEEN, FRIEDER, 
Pink, and KAPELLER), i, 595. 
8-Methylamino-8-phenylethyl alcohol. 
See Phenylethanolmethylamine. 
2-Methylamino-5-pheny1-1:3:4-thiodi- 
azine i, 1466. 
a-Methylaminopropionacetal (BuRTLEs, 
PyMAN, and RoyLance), i, 697. 
4-Methylaminopyridine, and its salts 
(TSCHITSCHIBABIN and OsSETROVA), 
i, 1328, 
a-Methylamino-8-3:4:5-trimethoxy- 
phenylacrylic acid, a-benzoyl deriv- 
ative (SonN, MULLER, BULow, and 
MEYER), i, 933. 
a-Methylamino-§-3:4:5-trimethoxy- 
phenylpropionic acid, a-benzoy] deriv- 
ative (Sonn, MULLER, BULow, and 
MEYER), i, 933. 
Methylammonium chloroferrates (REMY 
and RorHe), ii, 1089. 
triiodide and BEssa- 
RITSCH), i, 497. 
3-Methyl-5-amylpyrazole (v. AUWERS 
and DANIEL), i, 1180. 
Methylanhydrobromochelidonine, and 
its methiodide (GADAMER and WIN- 
TERFELD), i, 285. 
Methylaniline, vapour pressure of (NEL- 
son and WALEs), ii, 494. 
d-camphorsulphonate (WEDEKIND), 
i, 678. 
hydroferri- and hydroferro-cyanides 
(CuMMING), i, 122. 
m-nitrobenzenesulphonamide (MAR- 
VEL, KINcsBuRY, and SMITR), i, 245. 
4-Methylanilinoquinaldinium salts 
(FIscHER, MULLER, and VILSMEIER), 
i, 440. 
6-Methylanilinoquinoline (CoBENZL), i, 
436. 


salts 


| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
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1-Methyl-4-anisylidenehydantoin-3- 
acetic acid, and its sodium salt and 
derivatives (HAHN and RENFREW), i, 
581. 

Methylanthranilic hydrazide (HELLER, 
GéuRING, Kioss, and KOHLER), i, 
1323. 

f-Methylanthraquinone, derivatives of 
(Ever and Hauser), i, 562, 563. 

2-Methylanthraquinone, 1-amino-, benz- 

oyl derivative (BrIsLER and 
Bray), i, 1288. 
and 4-chloro-l-amino-, action of 
nitrosyl chloride on (BADISCHE 
& SopA-Faprik) i, 414. 
5:6:7:8-tetrachloro-2-dibromo-,5:6:7:8- 
tetrachloro-1-nitro-2-dibromo- and 
1-nitro-2-dibromo- (RuGGLI and 
BRUNNER), i, 561. 
4-fluoro- (QUAYLE and REID), i, 1289. 
7-Methylanthraquinone, 1:2:8-trihydr- 
oxy- (JACOBSON and Apams), i, 273. 
Methylanthraquinones, hydroxy-(J acos- 
son and ADAMS), i, 272, 273. 
trihydroxy-, and their triacetyl deriv- 
atives (JACOBSON and ADAMs), i, 
1077. 
2-Methy1-5:6-anthraquinone-1-oxa-3:4- 
diazine (TANAKA), i, 1106. 
+y-Methylarabinoside (BakEr and Ha- 
WORTR), i, 365. 

Methy]-/-arabinosides, rotation of (Hup- 
SON, i, 232. 

Methylation, wandering of acetyl groups 
in (KuspoTa and PERKIN), i, 1159. 

Methylbenzamidosuccinimide, .V-chloro- 
and N-hydroxy- (CHERBULIEZ and 
CHAMBERS), i, 1047. 

4-Methylbenziminazole-2-benzoic acid 
(CHAKRAVARTI), i, 162. 

Methylbenziminazoletrimethyleyclo- 
pentanecarboxylic acids (CHAKRA- 
VARTI and GuprT4A), i, 981. 

Methylbenzoic acid, p-chloro-, p-carb- 

oxybenzyl ester (BARKENBUS and 
i, 1148. 

p-hydroxy-, esters of, and their deriv- 
atives (CASE), i, 815. 

Methylbenzonitrile, m-bromo-(v.BrauNn 
and i, 1406. 

4-Methylbenzophenone, 3’-chloro- 
2-hydroxy- (SkRAuP and PoL.eER), i, 
143. 

2-Methylbenzopyrone, 3:7-dihydroxy- 
(ALLAN and RoBInsoy), i, 148. 

Methylbenzoquinoneoximes, 2-nitro-4- 
and -6-nitroso-5-hydroxy- (ScHuL?z 
and GANGULY), i, 647. 

1-Methylbenzoxazole, derivatives of 


(Bo- 


(K6nic and MEIER), i, 705. 
a-Methyl-8-benzoylacrylic acid 
GERT and RITTER), i, 816. 
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4-Methylbenzoyl-o- benzoic acid, 2-fluoro- 
(QUAYLE and RErp), i, 1289. 

3-Methyl-1-benzoylpyrazole, and its 
perchlorate (v. AUWERS and DanIEL), 
i, 1181. 

1-Methylbenzthiazole, derivatives of 
(K6niG and MErER), i, 705. 

6-Methylbenzthiopyran, and its sulph- 
one (KROLLPFEIFFER, SCHULTZE, 
SCHLUMBOHM, and SOMMERMEYER), 
i, 1307. 

6-Methylbenzthiopyrone, and 3-bromo-, 
and their derivatives(KROLLPFEIFFER, 
SCHULTZE, SCHLUMBOHM, and Som- 
MEYER), i, 1805; (ARNDT), i, 1309. 

2-Methylbenzyl alcohol, 6-bromo- 
4-hydroxy- (Koun and WEIsSBERG), 
i, 655. 

Methylbenzyl chloride, o-chloro- (vy. 
Braun and Reicu), i, 1407. 

Methylbenzylamines, chloro-, salts of 
(v. Braun and Reicn), i, 1406. 

and its derivatives, and o-hydroxy- 
(v. BRAUN and ZoBEL), i, 1456. 

2-a-Methylbenzylideneaminopyridine, 
and its derivatives (Schmip and 
BANGLER), i, 1459. 

p-Methylbenzylmenthol (SAmMpAunL), i, 
415 


Methylbenzylpiperidine, o-amino-, and 
its picrate and derivatives (v. Braun 
and ZOBEL), i, 1456. 

5-Methyl-a-benzylthioglucoside (Pac- 
1, 1243. 

Methyl-8-bromoallylaniline, and its 
salts (Vv. BrRaUN, FussGANGER, and 
Kuuy), i, 1401. 

Methylbromoethylmaleic 
(KUsTER), i, 922. 

Methyl-8-bromo-a-methoxyethylmalein- 
imide (KUsTErR and HEgss), i, 993. 

8-Methylbutane, a-bromo- (DEWAEL 

and WECKERING), i, 3. 
bromo derivatives, and their deriy- 
atives (MERESHKOVSK]), i, 1033. 

y-Methyl-42-buten-y-ol (CLAISEN), i, 
277. 

8-Methyl-As-buten-a-ol, y-bromo-, and 
its acetate (MERESHKOvVsK}), i, 1033. 

2-a-Methyl-A8-butenyl-p-cresol, phenyl- 
carbamate (CLAISEN, KremMeErs, Roru, 
and TIETzg), i, 656. 

o-a-Methyl-A8-butenylphenol, and its 
henylcarbamate (CLAISEN, KREMERs, 
OTH, and TIETZE), i, 656. 

Methyl-n-butylacetoacetic acid, ethyl 
ester (POWELL), i, 8. 

Methylbutylal (ADAMs and ADKINs), 
i, 784. 

1-Methyl-2-butylindazolium iodides (v. 
AUWERS and PFuBt), i, 1101. 


anhydride 
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a-Methylbutylmalonic acid, and _ its 
ethyl ester (DEWAEL and WECKER- 
i, 3. 

B-Methylbutylmalonic acid (DEWAEL 
and WECKERING), i, 3. 

Methylisobutylnonylearbinol(THomsand 
Ampkvs), i, 790. 

3-Methyl-5-isobutylpyrazoline, and its 
derivatives (LocguiIN and HEILMANN), 
i, §37. 

B-Methylbutyronitrile, catalytic reduc- 
tion of (RUPE and HopEL), i, 275. 

d-a-Methyl-n-butyryl-l-leucine, ethyl 
ester (KARRER, MIYAMICHI, STORM, 
and WIpMER), i, 594. 

8-Methyleamphenilan (NaMETKIN and 
Brivsova), i, 1078. 

8-Methylcamphenilol, and its derivatives 
(NAMETKIN and Brivsova), i, 1078. 

8-Methylcamphenilone, and its deriv- 
atives (NAMETKIN and Briusova), 
i, 1078. 

Methylcarbamide, action of phenylearb- 
imide on (BiLTz and Breck), i, 13938. 


8-Methyl-3-isocarboline (ARMIT and 
Ropinson), i, 1172. 
Methylehlorobenzylindazolium iodides 


(v. AUWERs and PFUHL), i, 110i. 

Methyl a-chloroethyl ketone, phyto- 
chemical reduction of (SANTOMAURO), 
i, 203. 

Methylchlorohemin, action of chlorine 
on (KisTEerR and HvuTTENLOCHER), i, 
992. 

4-Methylchroman-4-0l (ARNDT, Puscu, 
and ScHWARkz), i, 1304. 

2-Methylcinchoninic acid, 3-amino-, and 
its methyl ester and their acetyl de- 
rivatives (GULLAND and Rosinson), 
i, 1187. 

d-Methyleonhydrinone, and its deriv- 
atives (HEss and Grav), i, 426. 

5-Methylcoumaran-3-one-p-dimethyl- 
aminoanil (Fries and BARTENS),1, 567. 

6-Methylcoumaric aeid, and its salts 
(THoMPSON and Eneg), i, 1442. 
6-Methylecoumarin, and its derivatives 
(THomMPson and EpDEE), i, 1442. 
4-Methyleoumarin, 3-bromo-7-hydroxy- 
(Fries and N6uREN), i, 954. 
8-Methyleoumarone, 6-hydroxy-, deriv- 
atives of (FRIES and NGHREN), i, 954. 
2-carboxylic acid. See 3(3’-Coumaryl)- 
6’-methy|benzfurau-2-carboxylic acid. 
phenylethylene. See 7-Methyl-4-f- 
dimethylamiuostyrylcoumarin. 
hydroxyphenylethylene. See 


Methy1-4-p-hydroxy-m-methoxy- 
styrylcoumarin, 
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ethylene. See 7-Methoxy-4-p-meth- 
oxystyrylcoumarin. 

Methylcreatinine picrate (GREENWALD), 
i, 839. 

Methyl-p-cresol, oo’-dihydroxy-, deriv- 
atives of (FaRBWERKE VORM. MEISTER, 
Lucius, & Brinine), i, 544. 

(GRIGNARD and 
DvuBien), i, 112. 

e-Methyl-As-decen-e-ol (GRIGNARD and 
i, 111. 

5-Methyldextroge, and its phenylosazone 
i, 1242. 

3-Methyldibenzyl, 6-hydroxy-, and its 
phenylurethane (ScuoriGry), i, 1404. 

N-Methyldibenzylphthalimidine (Wiss 
and Freunp), i, 139. 

7-Methyl-4:3’-dicoumaryl, and bromo- 
and chloro-derivatives (Dry and Row), 
i, 149. 

Methyldihydrochelerythrine (GADAMER 
and STICHEL), i, 286. 

Methyldihydrodeoxytetrahydro- 
a-methylmorphimethine methiodide 
(SPEYER and KoULEN), i, 59. 

1-Methyl-A’-dihydronaphthalene (Vv. 
AUWERs), i, 241. 

1-Methy1-3:4-dihydronaphthalene 
(SCHROETER, ZADEK, and HOFFMANN), 
i, 678. 

9-Methyl-9:10-dihydrophenanthrene- 
10-carboxylic acid, and its methyl 
ester (WINDAUS, JENSEN, and 
ScuramMmM), i, 19. 

1-Methy]-2:3-dihydropyridine-3:5-di- 
carboxylic acid, ethyl ester, y-cyanide 
(Mum™), i, 965. 

N-Methyldihydrothebenine hydriodide 
(SPEYER and RosENFELD), i, 961. 

Methyl-8-8(3:4-dimethoxy-5:6-methyl- 
enedioxy )phenanthrenylethylamine, 
and its hydrochloride (Osapa), i, 
283. 

marin (Dry and Row), i, 953. 

N-Methyldiphenylacetamide 
ALPHEN), i, 83. 

N-Methyldiphenylamine-6-carboxylic 
acid, 2’-amino-, and its acetyl deriv- 
ative, and 2’-nitro- (Burron and 
Gipson), i, 154. 

3-Methyldiphenylmethane, 6:4’-dihydr- 
oxy-, and its derivatives (PUMMERER, 
PUTTFARCKEN, and ScHOPFLOCHER), 
i, 1263. 

crystallography of (FISHER), ii, 

942. 

-Methyldipropionylmethane, and its 
copper salt (MorGAN and TayLor), 
i, 634, 


(VAN 
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o-Methyldisalicoylimide, silver salt 
(ANscHUTZ, RIEPENKROGER, and 


KuckKERTZ), i, 667. 

Methyldi-y-tolylmethane, chloro- (Som- 
MELET), i, 803. 

9-Methyldodecahydrocarbazole meth- 
iodide (v. BRAUN and ScH6RNIG), 
i, 1450. 

+-Methyl-Ay-dodecene 
AMBRus), i, 789. 

Methylenebenzoylpyruvic acid, diethyl 
ester, and its derivatives (GAULT and 
FuNKE), i, 37. 

Methylenebisdimethyldihydroresorcinol, 
disodium derivative (RADULEsCU and 
GEORGESCD), i, 820. 

Methylenebisphenyldihydroresorcinol, 
disodium derivative (RADULESCU and 
GEORGESCU), i, 820. 

Methylenebistelluriacetone dichloride 
(MorGAN and Drew), i, 531. 

Methylenebistelluritrichloride (Morcan 
and Drew), i, 531. 

Methylene-blue, photographic action of 
(Eccert and REITSTOTTER), ii, 
509. 

photolysis of (BAuR), ii, 1082. 

adsorption of, by charcoal (MECKLEN- 
BURG), ii, 530. 

oxidation-reduction with (CLARK, 
CoHEN, and Grps), ii, 1164. 

reduction of, by dextrose (KNECHT 
and Hippert), ii, 605. 

decolorisation of, by mixtures of 
phosphates, acetaldehyde, and 
glycine (HAEHN and PUxz), i, 858. 

mercury derivatives of (CHALKLEY), 
i, 1108. 

polychrome, preparation of (PRox- 
SCHER and KRUEGER), i, 597. 

determination of, iodometrically 
(SABALITSCHKA and ERDMANN), 
ii, 908. 

Methylenecitric acid, derivatives of 
(Nav, Brown, and BaILEy), i, 1379. 

endoMethylenedehydropiperidazine, 
compound of cuprous chloride and 
(Dirts, Biom, and Kot), i, 977. 

Methylenedicarbamic acid, «opropyl 
ester (Datra and CHATTERJEE), i, 
892. 

Methylenedihydropyridines (Kornics, 
K6HLER, and BLINDOW), i, 833; 
(Mumm), i, 964. 

3-Methylene-2:5-diketopiperazine(BErc- 
MANN, MIEKELEY, and Kany), i, 
1134. 

8-(3’:4’-Methylenedioxybenzyl)oxindole 
(Winpaus and EIcKEL), i, 33. 

3:4-Methylenedioxy-y-bromo-8-meth- 
oxypropylbenzene (SCHMIDT, 
THOLOME, and AsMAS), i, 136. 


(THoms and 
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3:4( ? 2:3)-Methylenedioxy-9:10-dihydro- 
phenanthrene-9-carboxylic acid, and 
its derivatives (WINDAUs and EIcKEt), 
i, 33. 

2:3-Methylenedioxydihydroprotoberber- 
ine, and its salts (HAWorTH, Perkin, 
and Pink), i, 1170. 

and its 1-benzoyl derivative, meth- 
iodides of (HAWorTH, PERKIN, and 
RANKIN), i, 1314. 

6:7-Methylenedioxy-2’:3’-dimethoxy- 
2-benzyl-1-nitromethyl-1:2:3:4-tetra- 
hydroisoquinoline (HAworTH and 
PERKIN), i, 968. 

Methylenedioxy-2:4-distyrylbenzo- 
pyryliam chlorides, trihydroxy- 
(HEILBRON, WALKER, and Buck),i,695, 

4:5-Methylenedioxyhomophthalamic 
acid (HAworTH and Pink), i, 929, 

4:5-Methylenedioxyhomophthalimide 
(HaworTH and PERKIN), i, 929. 

2:3-Methylenedioxyoxydihydroisoproto- 
berberine (HAWorTH, PERKIN, and 
Pink), i, 1169. 

2:3-Methylenedioxyoxyprotoberberines 
(Haworth, PERKIN, and Pink),i, 1169. 

7:8-Methylenedioxy-11-phenylindeno- 
quinoline, and its derivatives (ARMIT 
and Rosinson), i, 1171. 

2:3-Methylenedioxyprotoberberine, salts 
of (HAWorTH, PERKIN, and 
i, 1170. 

3’:4’-Methylenedioxystilbene, 4-nitro- 
2-amino-, and 2:4-dinitro- (GULLAND 
and Ropinson), i, 1188. 

3’:4’-Methylenedioxy-2-styryl-4-quin- 
azolone (HEILBRON, KITCHEN, 
PARKES, and Surron), i, 1321. 
2:3-Methylenedioxytetrahydroproto- 
berberines, and their salts (HAWORTH, 
PERKIN, and Pink), i, 1169. 
azine (BERGMANN, MIEKELEY, and 
Kann), i, 1134. 
y-Methylene-A5-oetene (GRIGNARD and 
DvBIEN), i, 112. 
3:6-endoMethylene-1:2-piperidazine, and 
its salts and derivatives (DIELS, 
Buiom, and Koi), i, 976. 
endoMethylenepiperidazine-1-carboxylic 
acid, methyl ester, and its picrate 
(Diets, Biom, and Kotz), i, 976. 
3:6-endoMethylene-1:2-piperidazine-1:2- 
dicarboxylic acid, ethyl ester 
(Diets, Biom, and i, 976. 
1-Methylene-1:2:3:4-tetrahydronaphtha- 
lene, and its ozonide (ScHROETER, 
ZADEK, and HoFFMANN), i, 678. 
3:6-endoMethylene-3:4:5:6-tetrahydro- 
1:2-pyridazine (Dinis, Biom, and 
Kot), i, 977. 
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3:6-endoMethylene-1:2:3:6-tetrahydro- 
1:2-pyridazine-1:2-dicarboxylic acid, 
ethyl ester, and its dibromide (DIELs, 
Brom, and Kot), i, 976. 
Methylethoxybenzaldehydes (Sonn and 
PATSCHKE), i, 1280. 
6-Methy]-2-ethoxymethylenecyc/ohexan- 
one (v. AUWERS, Baur, and 
i, 310. 
B-Methyl-8-ethylacrylic acid. 
Methyl-Ae-pentenoic acid. 
1-Methyl-2-ethylbenzene, formation of, 
from 2-methyl-3-ethyl-A*-cyclohexen- 
one (BLAISE and MonraGne), i, 
1072. 
B-Methyl-a-ethylbutenoic acid (Kon, 
SmitTH, and THorPs), i, 510. 
8-Methyl-2-ethylcoumaran (CLAISEN, 
Kremers, Korn, and i, 
656. 
(Dutt and ''HORPE), i, 141. 
(Dutt and THORPE), i, 142. 
(BLAISE and MonTAGNg), i, 836. 
conversion of, into 1-methyl-2-ethyl- 
benzene (BLAIsE and MoNnrAGNE), 
i, 1071. 
Methylethylindazoles, and their picrates 
(v. AUWERs and Lounr), i, 73. 
1-Methyl-2-ethylindazolium salts (v. 
AvuwERs and Prunz), i, 1101. 
Methyl ethyl ketone, condensation of 
aldehydes with (RYAN and CAHILL), 
i, 558. 
action of calcium hydride on (PorR- 
LEzzA and GATTI), i, 788. 
condensation of, with vanillin (IcuI- 
Kawa), i, 1156. 
6-Methyl-6-ethylphenoxarsonium salts 
(AESCHLIMANN), i, 706. 
Methyl-1-ethylpyrazoles, chloro-, and 
their perchlorate (v. AUwERs and NIE- 
MEYER), i, 1177. 
4-Methyl-5-ethylpyrazoline, and _ its 
derivatives (Locquin and HEILMANN), 
i, 837. 
2-Methyl-4-ethylpyridine (CHEMISCHE 


See B- 


FABRIK AUF AKTIEN vVoORM. E, 
ScHERING), i, 431. 
2-Methyl-5-ethylpyridine, 6-amino- 


(CHEMISCHE FABRIK AUF AKTIEN 
vorM. E. ScHERING), i, 301. 

4-Methyl-3-ethylpyridine, synthesis of 
(Kornies and HorrMany), i, 298. 

N-6-Methy1-2:3-ethylpyridylpyrrole 
(CHEMISCHE FABRIK AUF AKTIEN 
vorm. E. ScHERING), i, 1329. 

4-Methy1-2-ethylpyrrole-5-carboxylic 
acid, ethyl ester (FiscHER and 
KLARER), i, 578. 
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us-Methylethylsuccinylfluorescein 
(Durr and Tnorpkr), i, 141. 

as-Methylethylsuccinylrhodamine(DuTT 
and THORPE), i, 142. 

Methylethyltetrahydroindazoles, and 
their picrates (v. AUWERs, Vv. Sass, 
and WITTEKINDT), i, 1183. 

6-Methy1-4-ethylthio-chroman-4-ol 
and -chromene (KROLLPFEIFFER, 
ScHULTZE, SCHLUMBOHM, and Som- 
MERMEYER), i, 1307. 

2-Methylisoflavone, 7-mono- and 5:7-di- 
hydroxy-, and their derivatives 
(BAKER and RoBInson), i, 1299. 

5-Methy]-o-trans-fluoracenedione (RADU- 
LESCU and GEORGESCU), i, 1287. 

Methylisoformo-p-bromoanilide 
row and INGop), i, 155. 

6-Methyl-2-formylcyc/ohexanone (Vv. AU- 
wErs, BAnR, and FREsE), i, 310. 

6-Methyl-2-formylcyclohexenol (v. 
WERs, Baur, and FREsE), i, 310. 

-Methylfructoside, fission of, by invert- 
ase (SCHLUBACH and RAUCHALLEs), 
i, 1243. 

Methylfuran, 2-chloro-, preparation of, 
from 2-furylearbinol (GILMAN and 
VERNON), i, 53. 

Methylfurfuraldehyde, hydroxy-, de- 
termination of (‘I'ROJE), ii, 1210. 

Methylgalactoside (HaworrH, RUELL, 
and WESTGARTH), i, 117. 

a-Methylgentobioside, rotation of (Hup- 
Son), i, 636. 

6(t)-Methyl-d-glucose, and its osazone 
(HELFERICH and BECKER), i, 11. 

a-Methylglucoside chlorohydrins, salts 
of (HELFERICH, SPROCK, and BESLER), 
i, 792. 


(Far- 


a-Methyl-d-glucoside, derivatives of 
(HELFERICH and BECKER), i, 10. 

B-Methylglucoside, hydrolysis of 
(JOSEPHSON), i, 1359. 

a- and £-Methylglucosides, solution 


volume and refraction constants of 
(RirBEr), i, 8. 

a-Methylglutaric acid, dianilide, di-B- 
naphthylide and di-p-toluidide of (v. 
AUWERs), i, 892. 

a-Methylglutarie acid, bromo-, chloro-, 
hydroxy-, and iodo-, and their salts 
and derivatives (INGOLD), i, 358, 

Methylglyoxal, condensation of thiocarb- 
amide and (SJuLLEMA and SEEKLEs), 
i, 1175. 

Methylglyoxal, amino-, acetyl deriv- 
ative, osazone (MANN and Popr), 
i, 374. 

(MEYERHOF), i, 
1507. 

1-Methylglyoxaline, 


chloro- (Sonn, 


HorEs, and Sr1se), i, 157, 
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2-Methylglyoxaline, 4(5)-nitro-5(4)- 
thiol-, and its ammonium salt (BHAG- 
WAT and PyMAN), i, 1175. 
4(5)-Methylglyoxaline, 2-amino-, and its 
picrate (BURTLES and PyMAN), i, 1326. 
Methylglyoxime, and amino- and chloro-, 
methy! ethers and derivatives of 
(AvoGADRA and Tavo.a), i, 1040. 
Methylguanidine, acetyl] and benzoyl 
derivatives, and their salts (GREEN- 
WALD), i, 840. 


nitrate (FRoMM, BARRENSCHEEN, 
Frrieper, Pirk, and 
i, 596. 


B-Methyl-A«y-heptadiene (GRIGNARD 
and DuptEn), i, 42. 

8-Methylheptane-85-diol (GricNArDand 
DusieEn), i, 112. 

+-Methylheptan-§-ol, 
(PowF11), i, 8. 

-Methylheptan-8-one, and its semi- 
carbazone, and 8-hydroxy- (POWELL), 

B-Methyl-Ay-hepten-f-ol (GriGNARDand 
DvuBIeEy), 111. 

B-Methyl-Af-hepten-5-ol, and its allo- 
phanate (GricNARD and i, 
112. 

B-Methyl-Af-hepten-(-o0l, benzoate of 
(HELFERICH and Friks), i, 1039. 

Methylheptenone, oxidation of, with 
ozone (VERLEY), i, 406. 

A-Methyl-Ay-hepten-e-one, and its semi- 
carbazone (THoMs and KAuHRFP), i, 788. 

-Methyl-Ay-hepten-8-one, and its semi- 
carbazone (POWRLL), i, 7. 

8-Methylhexaldehyde, and its semicarb- 
azone (DEWAELand WECKERING), i, 3. 

+-Methylhexane, a-bromo- and a-chloro- 
(DEWAEL and WECKERING), i, 3. 

1-Methy1-3:4-cyclohexanediol «thy! ether 
(K6rz and HorrMany), i, 910. 

y- and 65-Methylhexanols, and their 
derivatives (DEWAEL and WECKER- 
ING), i, 3. 

Methyleyc/ohexanols, surface tension and 
vapour pressure of, and their mixtures 
with benzene (WKISSENBERGER and 
ScuusTEr), ii, 648. 

acid, 
lactone (K6érz and HoFFMANN), i, 
911. 

1-Methyl1-3-cyc/ohexanol-4-malonic acid, 
and its derivatives (K6Tz and Horr- 
MANN), i, 911. 
1-Methylcyc/ohexan-4-one, chlorination 
of (GopcHoTt and BeEpos), i, 258. 
1-Methylcyclohexan-6-one, methylation 
of, with benzaldehyde (HALLER and 
CoRNUBERT), i, 1071. 
2-Methyleyc/ohexanone, derivatives of 
(HALLER and CornuBERT), i, 1071. 


and its acetate 


INDEX OF SUBJECTS. 


2-Methylcyciohexanone, 2:6-dibromo., 
action of alkalis on (CUSMANO), i, 
818. 
2-cyano-, and its derivatives (v. Av- 
WERS, Baur, and FREsB), i, 312. 

2- and 6-Methylcyc/ohexanones, 2-cyano-, 
and their derivatives (v. AUWERs, 
Baur, and Frese), i, 311. 

6-Methyl-A‘-cyclohexene, 2-amino-1- 
eyano-, and its derivatives (v. Av- 
wers, BAHR, and Frese), i, 312. 

B- and y-Methylhexoic acids, derivatives 
of (DEWAEL and WECKERING), i, 3. 

3-Methylcyclohexylacetic acid, ethyl 
ester (BECHERER), i, 665. 

8- and 5-Methylhexylamine, and their 
de:ivatives (DEWAEL and WEcKER- 
ING), i, 3. 

3-Methylcyc/ohexylethyl alcohol (Brcu- 
ERER), i, 665. 

(GAr- 
LAND and REID), i, 1281. 

1-Methyl-2-cyc/ohexylcyclohexanol 
(GARLAND and RErp), i, 1281. 
2-Methyleyclohexylhydroxylamine 
(VAavon and BERTON), i, 807. 
1-Methylcyclohexylidene-4-acetie acid, 
rotatory dispersion of (RICHARDS and 
Lowry), ii, 632. 
3-Methylcyc/ohexylideneanthranilic 
acid, and its methyl ester (PERKIN 
and SEpewIck), i, 64. 
1-Methyl-2-cyclohexylidenecyc/ohexanol 
(GARLAND and RErp), i, 1281. 
hexene (GARLAND and Rerp), i, 1281. 
a-3-Methylcyc/ohexylpropionic acid, and 
l-hydroxy-, and their ethyl esters 
(BrcuERER), i, 665. 
8-3-Methylcyc/ohexylpropyl 
(BrcHERER), i, 665. 

Methylcyc/ohexylaemicarbazides( VAVON 
and BERTON), i, 807. 

4-Methylhydrindene, 
(KruseEr), i, 1138. 

4-Methylhydrindenesulphonic acid, and 
its salts and amide(KRUBER), i, 1138. 

Methylhydrobenzoins, optically active, 
dehydration of (McKrnzrz and 
RocEr), i, 25. 

1-Methyl-4-p-hydroxybenzylhydantoin- 
8-acetic acid, and its derivatives 
(HAHN and RENFREW), i, 581. 

Methylhydroxyethylfumaric acid, deriv- 
atives of (KUsTER), i, 922. 

Methylhydroxyethylmaleic acid, pre- 
paration of (KtsTER and GRASSNER ; 
KUsTEr); i, 922. 

Methylhydroxyglyoxime, metallic salts 
of (Ponzio and RuaceErt), i, 1041. 

7-Methy1-4-y-hydroxy-m-methoxy- 
styrylcoumarin (Dry and Row), i, 953. 


alcohol 


and ¢tribromo- 


INDEX OF 


1-Methyl-3-hydroxymethylenecyc/o- 
hexan-4-one, derivatives of (v. Av- 
WERS, V. Sass, and WITTEKIND?), i, 
1181. 

5-Methyliminazoline, 2:5-diamino-,tetra- 
benzoate (FromM, BARRENSCHEEN, 
FRIEDER, Pirk, and KAPELLER), i, 
595. 

Methylindazoles, and their derivatives, 
and dibromo-, tribromo-, and iodo- 
(v. and Lonr), i, 74. 

Methylindazoles, 4-nitro- (v. AUWERS 
and Frese), i, 1102. 

5-Methylindazole-2-carboxylic acid, 
ethyl and methyl esters (v. AUWERS 
and Lour), i, 74. 

7-Methylisoindigotin, and its derivatives 
(WaHL and i, 588. 
7-Methylindirubin (WaAnL and Fatv- 
RET), i, 588. 
2-Methylindole, 3-chloroacetyl] deriv- 
ative (KALLER & Co.), i, 297. 
picryl derivatives (KorczyNskr and 
KIERZER), i, 973. 
3-cyano- 

5-Methylindole-3-aldehyde (Roxson), i, 

298 


(SEKA), i, 


(Oppo), 

i, 298. 

2-Methylindolyl-2’-methylindolidene- 
methane, metallic derivatives (KUNZ 
and STUHLINGER), i, 1319. 

a-Methylindyl-a-methylindolidene- 
methane, derivatives of (PFEIFFER, 
RHEINBOLDT, and WotF), i, 412. 

2-Methylindyl-2-methylindolidene- 
phenylmethane-o-carboxylic 
potassium salt (Oppo), i, 588. 

7-Methylisatan (WauL and Faivrer), 
i, 588. 

4- and 6-Methylisatin (Mayer 
Scuuzez), i, 1815. 

7-Methylisatin, derivatives of (WAHL 
and FArIvret), i, 588. 

Methylisatoic anhydride (HrILBrox, 
— PARKES, and Surron), i, 
321, 

Methylisatoid, silver derivative (HaNtT- 
zscn), i, 701. 


acid, 


and 


Methylitamalic acid, barium salt 
(INgotp), i, 358. 
Methylketolephthalein. See  Di-2- 


methylindylphthalide. 


Methylketole-yellow. See 2-Methyl- 


indyl-2-methylindolidenepheny]- 
acid, potassium 
salt. 

Methyl ketones, formation of, from tvi- 
glycerides and fatty acids by moulds 
(STARKLE), i, 205. 

Methyl-lichenin (ScuMrp), i, 1386. 
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SUBJECTS, 


Methylmaltoside, and its hepta-acetyl 
derivative (FREUDENBERG, v. HocH- 
STETTER, and ENGELS), i, 635, 

Methylmercuric hydrogen carbonate and 

mercaptan (KoTEN and ADAMS), 
i, 236. 
trinitrobenzoate (KHARASCH 
GRAFFLIN), i, 1107. 
2-Methyl-1-methylenebenzthiazoline 
(K6niIc and Meter), i, 705. 
6(?)-Methyl-a-methyl-d-glucoside (HEL- 
FERICH and BECKER), i, 10. 

Methylmorphimethines (SreyER and 
KovuLEn), i, 59. 

2-Methylnephthalene, 6-amino-, 5- 

amino-6-hydroxy-, 6-hydroxy-, 5- 
nitro-6-hydroxy-, and 5-nitroso-6- 
hydroxy-, and their derivatives 


and 


(DzIEWONSKI, SCHOENOWNA, and 
WALDMANN), i, 1056. 
amino-, bromo-, nitroamino-, and 


nitro-derivatives, and their deriv- 


atives (VESELY and Kapp), i, 
246. 
1-bromo-4-nitro- (VESELY and Kapp), 
i, 804. 


2-Methylnaphthalene-6-sulphonic acid, 
derivatives of {DzrEWONSKI, SCHOE- 
NOWNA, and WALDMANN), i, 1057. 
2-Methyl-5:6-naphthaquinone (DziE- 
WONSKI, SCHOENOWNA, and WALD- 
MANN), i, 1057. 
a-Methyl-B-naphthoic acid, ethyl ester 
(v. AUwERs and M6LLER), i, 404. 
A!-a-Methyl-8-naphthoic acid, ethyl 
ester (v. AuUWERs and MOLLER), i, 
404. 
2-Methylnaphthols, and bromo- (VESELY 
and Kapp), i, 246. 
2-Methyl-a-naphthylamine, 5-bromo- 
and its acetyl derivative and 4-nitro- 
(VesELy and Kapp), i, 246. 
5-nitro-, and its acetyl derivative 
(VrseLy and Karp), i, 804. 
N-Methylnicotone (Karner and WIp- 
MER), i, 1084. 
N-Methylniquine and its derivatives 
(Suszko), i, 1449. 
(Vv. 
Auwekrs and DANIEL), i, 1181. 
Methylnitrobenzylindazolium _ iodides 
(v. and PrvuHt), i, 1101. 
1-Methylnitrouracil _triacetylxyloside 
(LEVENE and SonorKA), i, 1464. 
Methyl x-nonadecyl ketone (MoRGAN 
and Hotmss), i, 514. 
5-Methyl-Aye-nonadiene (GRIGNARD and 
DuBIeEn), i, 112. 
(GRIGNARD and 
i, 111. 
ketone (ScHiMMEL & Co.), 
i, 417. 


| 
| 


ii. 1618 INDEX OF 


Methyl «¢-nonyl ketone (Hxss and 
BaPPERT), i, 349. 

Methyl »-octadecyl ketone (MorcAn and 
Houmgs), i, 514. 

-Methyl-45-octadiene (GRIGNARD and 
DUBIEN), i, 112. 

10-Methyloctahydroacridine, and _ its 
picrate (PERKIN and SEpGwick), i, 
65. 

3-Methyloctahydroindole, picrate of (Vv. 
BRAUtw and BAYER), i, 429. 

y-Methyloctane-ye-diol (GRIGNARD and 
DvsikEn), i, 112. 

(THoms and KAnre), 
i, 788. 

B-Methyloctan-(-one, and its  semi- 
carbazone (THomMs and i, 
788. 

-Methyl-Ay-octen-e-ol (GRIGNARD and 
DvuBIEn), i, 112. 

-Methyl-A‘-octen-y-ol (GRIGNARD and 
DosieEn), i, 111. 

8-Methyl-Ay-octenones, and their semi- 
carbazones (THoMS and Kaure), i, 
788. 

Methyl orange (/elianthin), formula of 

(THIEL), ii, 37. 
ionisation of (KOLTHOFF), ii, 296. 
5-Methyloxazolidine, 2-imino- 5-chloro-, 
aud its derivatives (FRomMM, BARREN- 
SCHEEN, I’rIEDER, Pirk, and KAPEL- 
LER), i, 595. 

5-Methyloxazoline, 2-amino-5-hydroxy-, 
tribenzoate (FRomM, BARRENSCHEEN, 
FRIEDER, PirK, and KaPELLER), i, 
595. 

Methylisopelletierine (HEss and Grav), 
i, 425. 

1-Methylcyclopentan-5-one, methylation 
of, with benzaldehyde (HALLER aud 
CoRNUBERT), i, 1070, 

8-Methyl-A8-pentenal phenylhydrazone 
(v. AUWERS and KREUDER), i, 
1454. 

a-Methyl-Ay-pentenoic acid (BHIDE and 
SupBorovuGH), i, 1128. 

B-Methyl-Ac- and -Ag-pentenoic acids, 
and their derivatives (Kon and 
STEAD), i, 506. 

-Methyl-Af-penten-5-one, 8-hydroxy- 
(KAUFMANN and Liepe), i, 1241. 

aminoazobenzene, and its hydro- 
(Tuoms and i, 

89, 

+-Methylpentinen-y-ols, and their esters 
(Rupe and VonaEscn), i, 499. 

9-Methylphenanthrene, synthesis of, 
and its picrate (WINDAUs, JENSEN, 
and ScHRAMME), i, 19. 

Methylphenazine, hydroxy- (Krnr- 


MANN and CHERPILLOD), i, 3038. 


SUBJECTS. 


Methylphenoxazine-o-quinone, con- 
densation of, with o-aminophenol and 
o-diamines (KEHRMANN and WILD), 
i, 444. 

5-Methylphenylene-1:3-diacetic acid, 
and its derivatives (v. BRAUN and 
ENGEL), i, 382. 

o-Methylphthalimidine (GrirrirHs and 
INGOLD), i, 1191. 

6-Methylpicolinic acid, derivatives of 
(MEYER), i, 836. 

6-Methy]-1:2-piperidazine-1:2-dicarb- 
oxylic acid, 3-chloro-, ethyl ester 
(Diet, Biom, and Kot), i, 
976. 

Methylprasindone, salts of (KEHRMANN 
and CHERPILLOD), i, 308. 

acids, and their derivatives (INGOLD), 
i, 358. 

3-Methylcyclopropane-1:2-dicarboxylic 
acid, 2:3-dibromo-, methyl ethyl ester 
(Goss, INcoLp, and i, 
550. 

Methylpropargylaniline, and its salts 
(Vv. Braun, FussGANGER, and 
i. 1401. 

Methylpropargylcyanamide (v. Braun, 
FussGANGrr, and Kvuyn), i, 1402. 
8-Methyl-A8-propene, a-bromo- (MEREJ- 
KOVSKI), i, 878. 

oxylic acid, esters of (Goss, INGOLD, 
and THORPE), i, 549. 

— ketone (Yvon), 
i, 514, 

5-Methylpropiophenone, 2-hydroxy-, 
oxime and semicarbazone (v. AUWERS, 
LECHNER, and BuUNDESMANN), i, 
266. 

Methylisopropylanthracene picrate 
i, 45. 

1:4-Methylisopropylanthraquinone, 
and dinitro- (PHILLIPS), i, 45. 

o-2:5-Methylisopropylbenzoylbenzoic 
acid (PHILLIPS), i, 45. 

Methyl-x-propylglycerol. See Heptane- 
By5-triol. 

malonic acid, ethyl ester lactone 
(K6rz and HorrMann), i, 911. 

2-Methy1-2-n-propylcyclohexanone, 
derivatives of (HALLER and CorNu- 
BERT), i, 1071. 

acid, 1-hydroxy-, ethyl ester 
(BECHERER), i, 665. 

2-Methyl-5-csopropylcyclohexylethyl 
alcohol (BECHERER), i, 665. 

l-acetic acid, sodium salt and ethyl 
ester (BECHERER), i, 665. 
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a-2-Methy1-5-isopropylcyc/ohexylidene- 
propionic acid, and its ethyl ester 
(BECHERER), i, 665. 
pionic acid, 1-hydroxy-, ethyl ester 
(BECHERER), i, 665. 
alcohol (BECHERER), i, 665. 
Methylpropylindazolium salts (Vv. 
Auwers and Pruu.t), i, 1101. 
Methyl propyl ketones, chloro-oximino- 
(RHEINBOLDT and Scumitz-DuMON’), 
i, 1132. 
Methylpropylnonylearbinols 
and AMBRUS), i, 789. 
(Bert, DortEer, and Lamy), i, 1374. 
8-Methyl-5-isopropylpyrazoline, and its 
derivatives (LocquIN and HEILMANN), 
i, 837. 
$-Methy1-4-n-propyl-5-pyrazolone 
(Hirst, Macsern, and i, 
1251. 
3-Methylpyrazole-l-carboxyl chloride 
(v. AUWERS and DANIEL), i, 1181. 
Methylpyrazole-1-carboxylamides, and 
4-bromo- (v. AUWERS and DANIEL), 
i, 1181. 
8-Methylpyrazole-1-carboxylic acid, 
esters (Vv. AUWERS and DANIEL), i, 
1180. 
Methylpyrazolines, and their derivatives 
(FREUDENBERG and SToLL), i, 71. 
1-Methyl-5-pyrazol-3-one AUWERS 
and Mauss), i, 1179. 
Methylpyridine, 2-thiol-, and its salts 
(KoENIGs and GEISSLER), i, 166. 
2-Methylpyridine, 4:6-dichloro-5-cyano- 
(SpAtTH and i, 1446. 
4-hydroxy-, and its 6-carboxylic acid 
(CoLLIE and BisHop), i, 974. 
8-Methylpyridine, 2-amino- (TscHIT- 
SCHIBABIN ; SEIDE), i, 1328. 
2-chloro-, 2-hydroxy-, and_nitro- 
amino-, and their derivatives 
(SEIDE), i, 72. 
2-Methylpyridine-5-carboxylamide, 
4:6-dihydroxy- (SpATH and Kou.Er), 
i, 1446. 
1-Methyl-2-pyridone, 3-nitro- (TscHit- 
SCHIBABIN and KoNOVALOVA), i, 1329. 
1-Methy1-4-pyridoneimine, and its salts 
(TSCHITSCHIBABIN and OssETROvVA), 
i, 1328, 
1-Methyl-2-pyridylnitroimine (TscHiT- 
SCHIBABIN and MENSCHIKOY), i, 437. 
1-Methyl-2-pyridylnitroimine, 3- and 
5-nitro- (TSCHITSCHIBABIN and Kono- 
VALOVA), i, 1329. 
N-Methyl-2-(2-pyridyl]pyrrole, and its 
picrate (TscHITsCcHIBABIN and ByYLIN- 
KIN), i, 1174. 


(Tuoms 
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1-Methyl-2-pyrimidine, 5-nitro-, and its 
salts (T'SCHITSCHIBABIN and Kono- 
VALOVA), i, 1329. 
4-Methylpyrimidine-5-carboxylic acid, 
2-amino-, and its ethyl ester (MITTER 
and Pair), i, 1320. 
Methylpyriminazole, and its chloro- 
platinate (TscHITSCHIBABIN), i, 1328. 
2-Methyl-4-quinazolone, 3-amino-, pro- 
piony] derivative,and 3-m-nitroamino-, 
benzoyl derivative (HELLER, GORING, 
Koss, and K6xHLER), i, 1323. 
2-Methylquinoline (quinaldine), salts of 
(TrR6GER and DunkKER), i, 433. 
2-Methylquinoline, 4-chloro-, derivatives 
of (FiscHER, and W6L- 
FEL), i, 489. 
-2-Methylquinoline-3-butyric acid, 
4-hydroxy- (ParERson and Pant), 
i, 1147. 
N-Methyl-8-isoquinotoxin (Suszko), i, 
1449. 
Methyl-red, ionisation of (KoLTHOFF), 
ii, 296. 
N-Methylaposafranone, and its salis 
(KEHRMANN and CHERPILLOD), i, 303. 
Methylsuccinimide, derivatives of, and 
N-chloro-, and N-hydroxy- (CHER- 
BULIEZ and SULZER), i, 1252. 
Methyltartaric acid, synthesis of (Goz- 
BEL), i, 1088. 
Methyltetrahydroacridone (PERKIN and 
SEDGWICE), i, 64. 
7-Methyltetrahydroanthranil, C-amino-, 
and its derivatives (v. AUWERS, BAHR, 
and FRESE), i, 312. 
Methyltetrahydrobenz-3:4- and -4:5-7iso- 
oxazoles, and 5-amino-derivative of 
the former (v. AUWERS, BAHR, and 
FRESE), i, 310. 
5-Methyl-4:5:6:7-tetrahydroindazole, 
and its picrate (v. AUWERs, Vv. Sass, 
and WITTEKINDT), i, 1182. 
7-Methy1-4:5:6:7-tetrahydroindazole, 
3-ainino-, and its salts and derivatives, 
and 3-bromo- (v. AUWERS, BaHR, and 
i, 312. 
5-Methyltetrahydroindazole-2-carboxyl- 
amide (v. AUWERS, v. Sass, and 
WITTEKINDT), i, 1182. 
7-Methyl-4:5:6:7-tetrahydroindazole- 
2-carboxylamide, 3-amino- AU- 
weErs, BAHR, and i, 311. 
7-Methyltetrahydroindazolenaphtha- 
triazine (v. AUWERS, Bankr, and 
Fresrk), i, 313. 
1-Methyl-1:2:3:4-tetrahydronaphtha- 
lene, 1:2-dihydroxy- AUWERS), 
i, 241, 
Methyl-8-8-(3:4:5:6-tetramethoxy)- 
phenanthrenylethylamine, and _ its 


hydrochloride (OsaDA), i, 283. 


| 
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p-Methylthiobenzamide (SCHONBERG, 
ABELSDORFF, ANTONOFF, and KIRcH- 
RATH), i, 557. 
4-Methylthiochroman-4-ol 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), i, 1807. 
6-Methylthiochromanone, and 3-mono- 
and 3:3-di-bromo-, and their deriv- 
atives (ARNDT), i, 1309. 
salts of (ARNDT and Puscu), i, 1804. 
Methylthiochromanones, and their de- 
rivatives (KROLLPFEIFFER, SCHULTZE, 
ScHLUMBOHM, and SOMMERMEYER), 
i, 1305. 
4-Methyl-A*-thiochromene 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), i, 1307. 
6-Methylthiochromonol, derivatives of, 
and 2-bromo-2-chloro-, and 2:2-di- 
chloro- (ARNDT), i, 1311. 
6-Methylthiocoumarin, and its mercuri- 
chloride (THompson and EpE®), i, 1442. 
6-Methylthioflavanone, 8-mono- and 
3:3-di-bromo-, and their derivatives 
(ARNDT), i, 1309. 
6-Methyl-1-thioflavone, and 3-bromo-, 
2:3-dibromo-, and their derivatives 
(ARNDT), i, 1309. 
5-Methy1-2-thiohydantoin, and its deriv- 
atives (SJoLLEMA and SEEKLEs), i, 
1175. 
m-Methylthiolphenylmethylsulphone 
(Twist and Sm1uss), i, 895. 
2:3-dihydro-1:3:4-thiodiazole (LAN- 
DA), i, 1039. 
6-Methylthiol-m-toluic acid (ARNDT), 
i, 1811; (KROLLPFEIFFER, SCHULTZE, 
ScHLUMBOHM, and SOMMERMEYER), i, 
1306. 
5-Methylthionaphthen-2-aldehyde, 3- 
hydroxy-, and its derivatives (KROLL- 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), 1, 1306. 
2-Methylthiophen, and nitro- (CHRzASz- 
CZEWSKA), i, 956. 
4-Methylthiophen-2:3:5-tricarboxylic 
acid (SEKA), i, 1299. 
Methyl p-tolyl ketone, chloro-oximino- 
(RHEINBOLDT and 
i, 1132. 
1-Methyl-1:2:3-triazole-4:5-dicarboxylic 
acid, and its methyl ester (GriscH- 
KEVITSCH-TROCHIMOVSKI and Korko), 
i, 1104. 
Methyl-tribenzoyl-a-methyl-d-glucoside 
(HELFERICH and BEcKER), i, 10. 
5-Methyl-A5-tridecene (THoms and Am- 
BRUS), i, 790. 
6-Methyl-2.3:5-triketopiperazine (BERG- 
MANN, MIEKELEY, and Kann), i, 
1134, 
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Methyltrimethylammonium iodide, hydr- 
oxy-, acetyl derivative, and iodo-, 
action of, on the nervous system (Hunt 
and RENSHAW), i, 861. 

Bz-3-Methyltryptophan, 
(Rosson), i, 297. 

5-Methylumbelliferone-4-acetic 
(MULLER), i, 1443. 

1-Methyluracil xyloside and triacety]- 
xyloside (LEVENE and Soporka), i, 
1464. 

Methyluracils, alkylated, action of form- 
aldehyde on (SCHMEDEs), i, 435. 

Methylurethane, nitroso-, reaction of 
pyrocatechol tannins with (VocEt), 
li, 827. 

1-Methyluric acid, oxidation of, in 
alkaline solution (PIAuUx), i, 165. 

>-Methylvaleryl chloride, a-bromo- 
(ABDERHALDEN and _ RossNer), i, 
975. 

-Methylvalerylpiperazine, 1:4-dibromo- 
(ABDERHALDEN and _ RossNeErR), i, 
975. 

Methylvanillin, preparation of (Briner, 
v. TSCHARNER, and PAILLARD), i, 
1069. 

Methylvasicine, 
GnrosF), i, 958. 

Methylvinylearbinol, resolution and ro- 
tation of, and its esters (KENYON and 
SNELLGROVE), i, 771. 

Methylvinylmaleic anhydride 
i, 922 


Methyl-d-xylosides, rotation of (Hup- 
SON), i, 232. 
Mica, hydrolysis of (ZEMIATTSCHENSKI), 
ii, 814 
orientation of ammonium iodide on 
(RoyER), ii, 270. 
Micas, classification of (HALLIMoND), 
ii, 819. 
Mica group (WINCHELL), ii, 592. 
Microbes effect of 
toxicity of the medium on life- 
period of (PAVLOV), ii, 958. 
action of the electric current on 
(KLEIBER), i, 1509. 
reduction by (Ferro), i, 340. 
energy baiance in growth of (TEr- 
ROINE, TRAUTMANN, aud Bonnet), 
i, 1117. 
decomposition of amino-acids and 
proteins by (WAKsMAN and LomAN- 
1TZ), i, 867. 
in soils, effect of hydrogen-ion con- 
centration on (RIPPEL), i, 220. 
liberation and fixation of iodine by 
(v. FELLENBERG and GEILINGER), 
i, 339. 
utilisation of paraffin by (Tavsson), 


i, 479. 


synthesis of 
acid 


hydroxy- (SEN and 
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Microbes (micro-organisms), fermenta- 
tion of sugars by (KLUYVER and 
DonkER), i, 1215. 

formation of plant vitamins by (Mock- 
ERIDGE), i, 106. 

Microsiphonee, utilisation of nitrogen 
by, in soils (GUITTONEAU), i, 106, 
341. 

Microtome for cutting gels (FRICKE), 
ii, 965. 

Milk, action of hydrogen ions in coagul- 

ation of (Cosmovict), i, 608. 

arsenic in, after injection of salvarsan 
(Forpyce, Rosen, and Myers), 
i, 189. 

bacteriolytic power of (J. and M. 
i, 616. 

effect of heat on solubility of calcium 
and phosphorus compounds of 
(BELL), i, 998. 

separation of the Schardinger enzyme 
from (Hopkins and Drxon), i, 
1506. 

perhydridase of (SBARsKY and MicH- 
LIN), i, 472. 

inorganic phosphates in (VLADESCU), 
i, 1114. 

phosphorus compounds in (Kay), i, 
998, 


effect of replacement of proteins by 
urea in diet on production of (Mor- 
GAN, WINDHEUSER, and OHLMER), 
287. 
xanthine oxydase of (THURLOW), i, 
743. 
cows’, constituents of (BLEYER and 
KALLMANN), i, 184. 
influence of sunlight on properties 
of (Luce), i, 211. 
precipitation of calcium 
(ROTHWELL), i, 1850. 
citric acid in (KIEFERLE, ScHWAI- 
BOLD, and HACKMANN), i, 855. 
yellowish-green colouring matter of 
(BLEYER and KALLMANN), i, 457. 
cows’ and human, phosphorus content 
of (HEss and HELMAN), i, 1204. 
vitamins in (PRINGLE), i, 1018. 
dried and evaporated, vitamin content 
of (HARTWELL) i, 751. 

Milk-agar, use of, in bacterial investiga- 
tions (SLoBODSKA-ZAYKOVSKA), i, 
1510. 

Milk-serum, organic phosphorus com- 
pounds in (Pry. and SAmrTeEr), i, 
1114. 

Milkweed. Sce Ascelpias syriaca. 

Millon’s base, decomposition of the 
iodide of (PETRIKALN), ii, 630. 

Mineral sulphides, electrosynthesis of 
sols of (v. HAHN), ii, 522. 

Mineral waters. See under Water. 
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Minerals, density of (PANICH1), ii, 64. 
absorption of oxygen and water by 
(KURNAKOY), ii, 767. 
transformation of, by replacement of 
gels (LINDGREN), ii, 392. 
of the mica group (WINCHELL), ii, 592. 
determination of the age of (Krrscn), 
ii, 320. 
fusion mixture for 
(CiERICc!), ii, 594. 
‘Misch metal,” cerium-free, preparation 
of (THoMpson and KREMERs), ii, 580. 
Mists from chemical reactions (REMY 
and RuHLAND; Remy and Kocn), 
107. 

Mixtures, binary, influence of chemical 
constitution on the thermal pro- 
perties of (PASCAL), ii, 953. 

vapour pressure of (Brown), ii, 377. 

Molecular association (Rocarp), ii, 1045. 
of organic liquids (LANGE), ii, 840. 
and the equation of state (JARVI- 

NEN), ii, 865. 
diameter, calculation of (Strk), ii, 184. 
field, determination of (JONEs), ii, 16, 
91, 92. 
and molecular volume (BATSCHIN- 
SKI), ii, 932. 
symmetry and optical activity (Dar- 
MOIs), ii, 1119. 
Molecules, structure of (MULLER), 
ii, 363 ; (CABRERA), ii, 1107. 
formation and decomposition of 
(POLANYI and WIGNER), ii, 1077. 
refraction and electron constraint in 
(SMyTH), ii, 843, 1019. 
magnetic properties of (WILSDON), 
ii, 641, 
collisions between (Franck), ii, 836. 
hydration of (FRICKE), ii, 36. 
anisotropy of (RAMANATHAN), ii, 478. 
diameter of (Strk), ii, 364. 
in isomerides (W6HLISCR), ii, 269. 
determination of cross-section areas of 
(Mack), ii, 1124. 
activation of (DHAR), ii, 214. 
dipolar, electric moment of (EBERT), 
li, 262. 
polyatomic polar, configuration of 
(Hunp), ii, 479. 

Molybdenum, A-series spectrum of 
(ALLISON and DvuANE), ii, 250; 
(RIcHTMYER and SPENCER), ii, 1101. 

wave-length of Ka rays of (Compron 
and Woo), ii, 1128. 

Réntgen ray spectra of (ALLISON), ii, 
724; (ALLISON and ARMSTRONG), 
ii, 1015. 

X-ray absorption coefficient of (WaArR- 
BURTON and RICHTMYER), ii, 1103. 

pure, electrical properties of (GEIss 
and VAN LIEmpPT), ti, 638. 


separation of 


| 

| 
| 
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Molybdenum, electron emission from 
(DusHMAN, Rowk, tp, and 
KIDNER), ii, 345. 

critical potential in (PErry), ii, 
1017. 

temperature scale and melting point 
of (WoRTHING), ii, 759. 

Molybdenum alloys, chemical resistance 
of (GUERTLER and LIEpPvs), ii, 1146. 

with aluminium and nickel and with 
nickel and tin (PFAUTSCH), ii, 536. 

with chromium and nickel (Srepscu- 
LAG), ii, 298. 

with nickel and silicon (PFAUTSCH), 
ii, 298. 

Molybdenum compounds, 
(SCAGLIARINI), ii, 891. 

tervalent (WARDLAW and PARKER), i, 
893. 

Molybdenum dibromide, and its deriv- 
atives (LINDNER and HELWwIc), ii, 
421. 

dichromate (CALCAGN]), ii, 891. 

halides, action of, with ammonia and 
with potassamide in liquid ammonia 
(BERGsTROM), ii, 1083. 

trioxide, volatility of, and its form- 
ation from the sulphide (BRINTON 
and ii, 72. 

pentoxide (WARDLAW and NICHOLLS), 
ii, 817. 

selenide (MosER and ATYNSKI), ii, 
583. 

Molybdenyl chloride (WARDLAW and 
WorMELL), ii, 61. 

Molybdic acid, complex compounds of, 
with pyrocatechol and pyrogallol 
(FERNANDES), i, 912, 1061. 

Molybdates, isomorphism of (ZAMBo- 
NINI and LEv?), ii, 1133. 

Dithiomolybdates (TER MEULEN), ii, 
584. 


complex 


Molybdosulphites of the rare earths 
(CANNERI and FERNANDES), ii, 888. 
Molybdovanadates (CANNERI), ii, 891. 
Molybdenum organic compounds :— 

Molybdic acid, compounds of organic 
acids with (HoNNELAITRE), i, 

509. 
alkyl and aryl ammonium salts 
(Krause and KRravuskopF), i, 


908. 
Molybdenum determination and 
separation :— 
determination of, colorimetrically 


(TER MEULEN), ii, 330; (WENDE- 
HORST), ii, 718. 
determination of, as trioxide (HART- 
MANN), ii, 1206. 
separation of, from vanadium (Srop- 
SIDENER, and BRINTON), ii, 
18, 
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Molybdomalic acid, ammonium salt, 
effect of hydroxy compounds on 
rotation of (DARMOIS and Honnr- 
LAITRE), ii, 184. 

Molybdosulphites and Molybdovan- 
adates. See under Molybdenum. 
Monascus purpureus, colouring matter 

from (HIBINo), i, 1118. 

Monocotyledons, starch-free, carbo- 
hydrate enzymes of (CHAPMAN), i, 
215. 

Monosaccharides, constitution of (Hirst 

and RoBErtTson), i, 364. 
condensation of, with dilute mineral 
acids (LEVENE and ULpts), i, 1042. 
degradation of mercaptals of (PAcsu), 
i, 515. 

Monotropitin, enzymic hydrolysis of 
(BRIDEL), i, 615. 

Monotropitoside, preparation and pro- 
perties of (BripEL and Picarp), i, 
1027. 

Montanie acid, montanyl ester 
(FARGHER and HIGGINBOTHAM), i, 
880. 

Mordanting, theory of (EL6p), ii, 531, 

Morinidin chloride (WILLSTATTER and 

Scumipt), i, 54. 

and its 3:2’:4’-trimethyl ether and 
perchlorate (PRATT and Rosin- 
son), i, 826. 

Morphine, and its derivatives, physio- 
logical action of (ZAMPARO), i, 
1116. 

arsenious tartrate (DEBUCQUET), i, 
1090. 

determination of, by titration with 
silicotungstic acid (Sas), ii, 1011. 

Morphine alkaloids (WIELAND and 
KoTAKE), i, 1448. 

structure of (WIELAND and KorTake), 
i, 1090. 

Mosses, respiration and imbibition in 
(MAYER and PLANTEFOL), i, 1120. 
Mother-of-pearl, structure of (SHAxBy), 

ii, 93. 
Moulds, formation of citric and gluconic 
acids by (BUTKEVITSCH), i, 341. 
formation of methyl ketones by 
(STARKLE), i, 205. 
phosphorus metabolism 
i, 204 
utilisation of  quinic 
(BUTKEVITSCH), i, 1511. 
decomposition of uric acid by (Morris 
and EckER), i, 478. 

Mucic acid, and its salts (KHOTINOKA 

and EprIFANOVA), i, 783. 
nephropathic action of (RosE and 
DrimMEt?), i, 733. 

Mucilage from plants (Komatsu and 

Urpa), i, 762. 


acid by 
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Mullite, formation of, from cyanite, 
andalusite, and sillimanite (GRrEIG), 
ii, 987. 

erystal structure of sillimanite and 
(Navias and Davey), ii, 1127. 

Muscarine in fungi (Guru), i, 1247. 

Muscle, effect of ions on the functions of 
(ABRAHAM and Kaun), i, 728; 
(LANGE and Mayer; 
i, 729. 

synthesis of carbohydrates in (MEYER- 
HOF, LOHMANN, and MEIER), i, 
727. 
re-synthesis of carbohydrates 
(JANsson and Jost), i, 1354. 
relation between pancreas and carbo- 
hydrate metabolism of (FosrER), i, 
i, 1495. 
production of carbon dioxide by 
(Lrpscuitz and MEYER), i, 603. 
carnosine in, in relation to excretion 
of iminazole (HUNTER), i, 459. 
contraction of (GARNER), i, 607. 
function of creatine in (TrEGs), i, 
1003. 
formation of lactic 
(FuRUSAWA), i, 849. 
creatine content of (RFISSER 
HAMANN), i, 860. 
influence of polyneuritis on (Kupr- 
JAVZEVA), i, 329. 
inflaence of ions on the decomposi- 
poe of glycogen in (WEBER), i, 
1004. 


in 


acid in 


and 


changes of glycogen and phosphates 
in (v. Euner, Myrpack, and 
KARLSSON), i, 744. 

effect of insulin on oxidation in 
(AHLGREN ; NirzEscu and Cosma), 
i, 482. 

effect of calcium on the synthesis of 
lactacidogen in (EMMricH and 
LANGE), i, 728. 

effect of sodium salts on the synthesis 
of lactacidogen in (EMBDEN, 
KAHLERT, and LANGE), i, 728. 

lactic acid in, during fatigue 
(HENTSCHEL), i, 728. 

oxidation of lactic acid in (v. SzENT- 
Gy6reyt), i, 708. 

killed by insulin, lactie acid in 
(Baur and Kijnn), 1, 482. 

isoelectric points of proteins of 
(W6HLIscH and ScHRIEVER), i, 
1488, 

colloidal properties of proteins of 
(WrEBER), i, 995. 

sugars in juice of (CONSTANTINO), i, 


cod’s, autolysis of (CALLOW), i, 469. 
fatigued, phosphate metabolism in 
(ANDREws), i, 729. 


SUBJECTS. ii. 1623 


Muscle, frog's, formation of acetaldehyde 
in (NEUBERG and GOTTSCHALK), 
i, 859. 

action of fluorides on the activity 
and metabolism of (EMBDEN and 

HENTSCHEL), i, 727. 
striated, effect of narcosis on (LANGE 

and MAYER), i, 735. 
plain, physiology of (Tsusura), i,1004. 
smooth, action of narcotics on 

(JOACHIMOGLU), i, 735. 

Muscovite, orientation of ammonium 
iodide crystals on the surface of 
(RovYeER), ii, 110. 

Muscular exercise, supply and utilis- 
ation of oxygen in (FuRUSAWA), i, 
993. 

effect of, on respiration and lactic 
acid (FurusAwa, Lone, and 
Lupton), i, 92; (LYTHGOE and 
PEREIRA ; PEREIRA), i, 1341. 

effect of, on composition of urine 
(LILJESTRAND and WILson; WIL- 
son, Lone, THoMPsoNn, and TuurR- 
Low), i, 1115. 

Mustard, white. See Sinapis alba. 

Mutarotation (RIIBER), i, 8; (RITRER, 
Esp, and BERNER), i, 635; (RITBER, 
SORENSEN, and THORKELSEN), i, 
773; (Lowry; Lowry and Rica- 
ARDS), i, 886; (KUHN and JAcoB), 
ii, 49. 

kinetics of (v. EULER, OLANDER, and 
RvupBERG), ii, 876. 

Mycorrhyza, activity of enzymes in 
(MELIN and HELLEBERG), i, 745. 

Myogen, isoelectric point and stability 
of (WEBER), i, 995. 

Myoporum laetum (ngaio), constituents 
of (McDowaALtL), i, 1521. 

Myosin, isoelectric point and solubility 
of (WEBER), i, 995. 

Myricetin, synthesis of (KALFF and 
R. Ropinson), i, 423; (DEAN and 
NIERENSTEIN), i, 951. 

5:7:3/:4’:5-pentamethyl ether (Sonn, 
BULow, and MEYER), i, 
9338. 

Myristaldehyde p-nitrophenylhydrazone 
(STEPHEN), i, 1131. 

Myristic acid, hydroxylamine salt 

(ORSPER and BALLARD), i, 1233. 
thallous salt (HoLpE and TAKEHARA), 
i, 1238. 
3-hydroxybenzaldehyde-2-mercuric 
ester (WELLCOME FovuNDATION, 
Lrp., Henry, and SHarp), i, 1152, 


N. 


one (Dry and Row), i, 149. 


| 
| 
| | 
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8-Naphthacridine-12-carboxylic acid, 
10-amino-, acetyl derivative (Sar- 
TIEN), i, 1818. 

1:6-Naphthadiquinoline, and its sulph- 
ate (ARMIT and Ropinson), i, 1172. 

Naphthalanil, o-amino-, and its deriv- 
atives (CHAKRAVART]!), i, 162. 

a-Naphthaldehyde p-nitrophenylhydr- 
azone (STEPHEN), i, 1131. 

Naphthalene, structure of (Fuson), i, 
253; (LEssER, KRANLPUHL, and 
Sap), i, 1424. 

constitution and nitration of (ODELO), 
i, 804. 

molecular heat and viscosity of solu- 
tions of (pE KoLosovsk1), ii, 1163. 

boiling point of (Finck and WIL- 
HELM), ii, 759. 

surface tension of solutions of, in 
benzene (SCHECHTMANN), ii, 1148. 

solubility of, in tetrachloroethane 
(CoHEN, DE MEESTER, and Mogs- 
VELD), ii, 190, 852. 

pyrogenic decomposition of, in pres- 
ence of aluminium and nickel oxides 
(IPATIEV and KiIJUKWIN), i, 241. 

derivatives, hydrogenated, formation 
and spectrochemistry of (v. AUWERS 
and MOLLER), i, 402 ; (v. AUWERs), 
i, 815. 

analysis of, and its sulphonic acids 
(CatcoTT, ENGLISH, and Down- 
ING), ii, 78. 

Naphthalene, 1:3:4-triamino-, and 
3-nitro-1:4-diamino-, acetyl deriv- 
atives (PANIZZON-FAVRE), i, 145. 

2:7-dihydroxy-, derivatives of (LEs- 
SER, KRANLPURL, and Sap), i, 1426. 

2-iodo-5- and -8-nitro- (CHUDOZILOV), 
i, 903. 

Naphthalenes, hydrogenated (SrRAus, 
BERNOULLY, and MAUTNER), i, 1155. 

Naphthalenes, friamino-, and_ their 
hydrochlorides and dinitro- (F1Nz1), 
i, 701. 

bromonitro- (VFESELY and Cnupo- 
ZILOV), i, 1056. 

Naphthalene series, hydrogenation in 
(Rowg and TARBETT?), i, 317. 

1-Naphthaleneazo-2-hydroxynaptha- 
lene, 1’-amino-2’:4’-dihydroxy- (AK- 
TIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), i, 989. 

a-Naphthaleneazo-ar-tetrahydro-a- 
naphthylamine (Rowe and TARBETT), 
i, 317. 

Naphthalene-3-carboxylic acid, 2-hydr- 
oxy-, constitution of (LESSER, KRANL- 
PUHL, and Sap), i, 1424. 

Naphthalenedisulphonic acids, benzy)- 
w-thiocarbamide salts (CHAMBERS and 
ScHERER), i, 127. 
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Naphthalene-2-sulphoiodide (GrBson, 
MILLER, and Smitks), i, 1137. 

Naphthalene-2-sulphonic acid, metallic 
salts, and their solubilities (EPHRAIM 
and PFISTER), i, 896. 

Naphthalene-3-sulphonic acid, 1-cyano-, 
and its salts (FARBWERKE VoRM. 
MEIsTER, Lucius, & BriNrne), i, 
1426. 

Naphthalene-5-sulphonic acid, 1-chloro-, 
metallic salts, and their solubilities 
(Ernrarm and PFISTER), i, 897. 

Naphthalenesulphonic acids (AMBLER, 

and HALLER), i, 126. 
arylamine salts (ForsTer and Kry- 
WORTH), i, 126. 
benzyl-y-thiocarbamide salts (CHAm- 
BERS and ScHERER), i, 127. 

a- and 8-Naphthalenesulphonylalanines, 
and their salts (CoLLEs and Grssoy), 
i, 137. 

2-Naphthalenethiolsulphonic acid, 6- 
methoxy-m-tolyl and 2:4-xylyl esters 
(Gipson, MILLER, and i, 
1137. 

Naphthaliec acid, preparation of (WuIs- 
TON), i, 140. 

1:8-Naphthalic acid, derivatives of 
(Mason), i, 33, 34. 

1:8-Naphthalyl chloride, preparation 
properties and derivatives of (Mason), 
i, 34. 

8-Naphthamido-p-cresols, 5-chloro-, and 
5-chloro-3:5’-bromo-, and their de- 
rivatives (RAIFORD and LANKELMA), 
i, 810. 

Naphthaphenanthrazine, amino-, acetyl 
derivative (PANIZZON-FAvVRE), i, 145. 

Naphthephenazine, 3-hydroxy-, and its 

acetyl derivative (KEHRMANN and 
CHERPILLOD), i, 303. 

3- and 4-hydroxy- (AKTIEN-GESELL- 
SCHAFT FUR ANILIN-FABRIKATION), 
i, 304. 

2:3-dihydroxy-, and _ its diacetyl 
derivative (KEHRMANN and ScHED- 
LER), i, 441. 

a8-Naphthaphenazinesulphonic acids 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), i, 304. 


Naphthaphenfluorindine (KEHRMANN 
and SCHEDLER), i, 442. 
aB8-Naphthaphenozarsine, 7-chloro- 


(AESCHLIMANN), i, 706. 

a-Naphthapyrone-4-p-dimethylamino- 
phenylethylene. See 4-p-Dimethyl- 
aminostyryl-a-naphthapyrone. 

ethylene. See 4-p-Methoxystyryl- 
a-naphthapyrone, 

8-Naphthaquinol monohydrate (STRAUS, 
BERNOULLY, and MAUTNER), i, 1155. 
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a-Naphthaquinoline-6:7-dicarboxylic 
acid (STEWART), i, 975. 
a-Naphthaquinone, action of magnesium 
phenyl bromide on (FRANSsSEN), i, 
1146. 
derivatives of (Soct’t& ANONYME DES 
MATIz#RES COLORANTES), i, 413. 
1:4-Naphthaquinone, 2:3-diamino-, de- 
rivatives of (Frizs and i, 
938. 


2-nitro-, attempted synthesis of 
(PANIZZON-FAVRE), i, 144. 
Naphthaquinones, action of organo- 


magnesium compounds on(FRANSSEN), 
i, 1146. 

phenylimine (LANTZ and WAHL), i, 
820 


1:4-Naphthaquinone-4-anil, 5- and 6- 
amino-, acetyl derivatives (SANDER), 
i, 982. 

1-8-Naphthaquinone-1-anisylimine 
(Lantz and WABL), i, 820. 

B-Naphthaquinonearylimines 
and WAHL), i, 820, 1159. 

1:4-Naphthaquinonediphenylimine, 2- 
hydroxy- (Lantz and WaAutz), i, 
820. 

(LANTz and Waxt), i, 1159. 

Naphthaquinonyl thiosulphates, potass- 
ium salts (HELLER), i, 315. 

a-1:4-Naphthaquinonyl-3-acetoacetic 
acid, 2-amino-, acetyl derivative, ethyl 
ester (Fries and BILLIG), i, 940. 

Naphtharhodamines (Mason), i, 34. 


(LANTZ 


8-Naphthathioflavone (ScHONBERG, 
RosENBACH, KrULL, and OsTwa.p), 
i, 1300. 


Naphthazinesulphonic acids, colouring 
matters from (AKTIEN-GESELLSCHAFT 
FUR ANILIN-FABRIKATION), i, 1330. 

Naphthenic acids (TANAKA and NaGal; 

Tanaka, NaGat, and IsHrpA), i, 
252. 

from Nishiyama petroleum (TANAKA 
and NaGal), i, 1271. 

conversion of, into ketones (ZELINSKI 
and RyacuHInA), i, 39. 

1’:2’-Naphthiminazole-2-benzoic acid 

(CHAKRAVARTI), i, 162. 

Naphthiminazoletrimethylcyc/opentane- 
carboxylic acids (CHAKRAVART! and 
Gupta), i, 981. 

(IsH1kAWA), i, 1149. 

3-Naphthoacetamide, 2-hydroxy-, and 
its acetyl derivative (LessER, KRANL- 
PUHL, and Sap), i, 1425. 

Naphthoic acid, hydroxy-, alkali vana- 

(RosENHEIM and Mons), i, 
412. 
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a-Naphthoic acid, 6-amino-, and its 
acetyl derivative (DzIEWoNsKI, 
ScHOENOWNA, and WALDMANN), i, 
1057. 

B-Naphthoic acid, 1-bromo-2-hydroxy-, 
and 2-hydroxy-, salts and deriv- 
atives of (LEssen, KRANLPUHL, and 
Sap), i, 1425. 

7-bromo-3-hydroxy-, and its derivatives 
(CHEMISCHE FABRIK GRIESHEIM- 
ELEKTRON), i, 599. 
a-Naphthol, reaction of phenylearbyl- 
amide with (PAsSSERINI), i, 1298, 
detection and determination of, in 
8-naphthol (CALLAN), ii, 444. 
a-Naphthol, 6-amino-, acetyl derivative 
(SANDER), i, 982. 
5-bromo- (Fuson), i, 254. 
6- and 7-bromo- (Fuson), i, 540. 
2-nitro-4-amino-, acetyl derivative 
(PANIZZON-FavreE), i, 145. 

B-Naphthol, catalytic dehydration of 
methyl alcohol and (Puts), i, 
1410. 

derivatives of, with chloral hydrate 
and dimethylaniline (SAKOSCHAN- 
ASKY), i, 1061. 


determination of, oxidimetrically 
(TAUFEL and WAGNER), ii, 
1007. 


a- and 8-Naphthols, distinction between 
(ZAMPARO), ii, 444. 
and their derivatives, molecular com- 
pounds of (WEISSENBERGER, ScHUs- 
TER, and MAYER), ii, 766. 
additive compounds of, with ketones 
(PFEIFFER, GOEBEL, and ANGERN), 
i, 271. 
8-Naphtholazobenzene-p-sulphonic acid. 
See Orange-II. 
B-Naphthol-4-carboxylic acid, prepar- 
ation of (FARBWERKE VORM. MEISTER, 
Lucius, & Brinrne), i, 1426. 
a- and 8-Naphtholeoumareins (SEN and 
Srrcak), 1, 554. 
8-Naphthol-6-sulphonic acid, metallic 
salts, and their solubilities (EPHRAIM 
and PFIsTER), i, 897. 
Naphthoxanthen, 8-hydroxy- (SEN and 
SARKAR), i, 813. 
1-Naphthoxyacetyl bromide (FrrEes and 
PuscH), i, 569. 
a-Naphthoyl chloride, 5-bromo- (Ral- 
FoRD and LANKELMA), i, 810. 
B-1-Naphthoylacrylic acid (BoGERT and 
RITTER), i, 816. 
1;2(1’:8’)-Naphthoylenebenziminazole 
(CHAKRAVARTI), i, 162, 
1:2(1’:8’)-Naphthoylene-4-methylbenz- 
iminazole (CHAKRAVARTI), i, 162. 
1:2(1’:8’ )-Naphthoylene-1:3-naphthimin- 
azole (CHAKRAVARTI), i, 162, 
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1-Naphthoylformanilideanil, 2-hydroxy- 
(SAFTIEN), i, 1318. 

2-Naphthoylformic acid, 1-hydroxy-, and 
2-hydroxy-, anilide and PuscH), 
i, 569. 

3-a- and -8-Naphthoylperylenes, 4:10- 
dichloro- (ZINKE, FUNKE, MATSCHER, 
WOLFBAUER, and LOoRBER), i, 1436. 

acid, 
and its derivatives (SroLrE, GIESEL, 
and BADSTUBNER), i, 1466. 

Naphthyl thiosulphates, dihydroxy-, 
potassium salts (HELLER), i, 315. 
«-Naphthyl ethyl ether, 4-iodo- (TAN- 

AKA), i, 1061. 

a- and B-Naphthyl benzyl ethers (v. 
Braun and Rerca), i, 1405. 

a-Naphthyl groups, migration of (Luce), 
i, 263. 

a-Naphthylamine dichloroacetate 
(Doucuty), i, 805. 

a-Naphthylamine, 4-bromo-and 4-chloro- 
8-nitro- (PANIZZON-FAVRE), i, 145. 

B-Naphthylamine, catalytic reduction of 

(Hara), i, 536. 
hydroferricyanide (CUMMING), i, 122. 

a- and §-Naphthylamines, m-nitrobenz- 
enesulphonamides (MARVEL, KINGs- 
BURY, and SMITH), i, 245. 

B-a- and -8-Naphthylaminobenzylmal- 
onic acids, ethyl esters (WAYNE and 
CoHEN), i, 550. 

a-Naphthylaminocamphor, phototropism 
of, in chloroform (Sineu), ii, 195. 

2-8-Naphthylamino-3-hydroxy-1:4- 
naphthaquinone (FRizs and BIL.ic), 
i, 939 

3-Naphthylamino-5-ketozsooxazoles 
(WoRRALL), i, 308. 

3-Naphthylamino-5-ketopyrazoles 
(WoRRALL), i, 308. 

2-8-Naphthylamino-1:4-naphthaquin- 
one, 3-chloro-2-N-nitroso- (FRIES and 
BILLI¢), i, 939. 


l-a- and -8-Naphthylaminonaphthyl- 
amines (Levi and FAaLpINo), i, 
171. 

2-a- and -8-Naphthylamino-5-phenyl- 


1:3:4-thiodiazines, and their deriv- 
atives (Boss), i, 1466. 

2-Naphthylbenztriazole, a-amino-, a- 
hydroxy-, and f-nitroso- (Exss), i, 
165 


a- and §-Naphthyl benzyl ketones 
(Luce), i, 264. 

1:4-Naphthylene dibenzoate (PANIZzON- 
Favre), i, 145. 


1:2-Naphthylenediamine, 4-amino-, 


acetyl derivative (PANIZZON- 
FAVRE), i, 145. 

aminoazines from (KEHRMANN 
and SaFaR), i, 1331. 
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1:4-Naphthylenedihydrazinetetracarb- 
oxylic acid, ethyl and methyl esters 
(SToLLE and ADAM), i, 1469. 
sulphone, and its derivatives (HINs- 
BERG), i, 1062. 
1-Naphthylimino-8-naphthaquinone 
(Socitré ANONYME DES MATIERES 
CoLORANTES), i, 413. 
3-8-Naphthyl-2-methyl-/in-naphthimin- 
azole-4:9-quinone and 
i, 939. 
2-8-Naphthyl-4-methylpyrimidine-5- 
carboxylic acid, and its ethyl ester 
(Mirrer and Patrit), i, 1320. 
N-(1’)-Naphthylnaphthalimide, 2’-am- 
ino- (CHAKRAVARTI), i, 162. 
B-Naphthy1-1-8-naphthaquinonylsulph- 
one, and its derivatives (HINSBEKS), 
i, 1062. 
Naphthylnaphthylenediamines, and 
their derivatives (LEv1), i, 436, 1186. 
B-Naphthyl-4-nitropiaseleneazonium 
chloride (BATTEGAY and 
i, 1468. 
a- and hydr- 
oxy derivatives (Fries and Puscn), 
i, 569. 
5-a-Naphthyl-2-thion-2:3:4:5-tetra- 
hydro-1:3:4-thiodiazole (GuHA and 
RAy), i, 703. 
a-Naphthyl-p-tolylsulphone (GILMAN, 
BEABER, and Mygrs), i, 1057. 
6-Naphthyl-1:3:5-triazine, 2:4-diamino- 
6-p-hydroxy- (SocieTy oF CHEMICAL 
INDUSTRY IN BasLs), i, 441. 
Naphthyridine group, syntheses in the 
(GULLAND and RosBinson), i, 1186. 
Narcosis (LANGE and MAYEr), i, 735. 
mineral composition of blood in 
(BLANCHETIERE and Carport), i, 
455. 

action of, on smooth muscle (JoacuI- 
MOGLU), i, 735. 

Narcotine, salts, dissociation of, and 
extraction of the alkaloid from solu- 
tions (FABRE and PaRINAUD), i, 
962. 

Natural water. See under Water. 

Nebulium, spectrum of (RossELAND), 
ii, 3; (Lemon), ii, 1099. 

Neodymium, preparation and properties 

of (KREMERS), ii, 588. 

pole-effect in spectrum of (Monr), 
ii, 612. 

Réntgen ray spectrum of (GLEDITSCH 
and BoTOLFSEN), ii, 612. 

Neodymium oxide, spectrum of (Nicu- 

OLS), ii, 259. 

sulphate, double salts of thallous 
sulphate and (ZAMBONINI and Cac- 
LIOT!), ii, 1185, 
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Neodymium potassium sulphate (Zam- 
BONINI and CAGLIoT!), ii, 222, 315. 
Neoline, and its derivatives (SCHULZE 

and BERGER), i, 283. 

Neon, spectrum of (CHILDs), ii, 339 ; 
(GoupsMiT), ii, 450; (BuRNs ; 
DorGELO), ii, 1099. 

reversal of rays in the spectrum of 
(BuIsson and JAUSSERAN), ii, 333. 

absorption spectra of, and of its mixtures 
with argon and helium (MEISSNER), 
ii, 1099. 

are spectrum of, and its ionisation 
potentials (HERTZ), ii, 723. 

spark spectrum of (L. and E. BLocu 
and DEJARDIN), ii, 334. 

ultra-violet spectrum of (LYMAN and 
SAUNDERS), ii, 911. 

Zeeman effeet with (BACK), ii, 341. 

electrical properties of (McCaLLuUM 
and FockEn), ii, 641. 

ionisation potential of (HERTZ and DE 
VISSER), ii, 339. 

in vacuum tubes (RipING and BALy), 
ii, 925. 

atomic field of (JonEs), ii, 253. 

emission of light by mixtures of solid 
nitrogen and (VEGARD, ONNEs, and 
KEEsOM), ii, 474. 

isotherms of (HoLBoRN-and OrrTo), 
ii, 851. 

absorption in (MEISSNER; JORDAN), 
ii, 337. 

Neopelline (ScHULZE and BERGER), i, 
283. 
Neosine, detection of (FLOssNER and 

KoTscHER), i, 327. 

Nephelometer, new (KINGSLAKE), ii, 821. 

Nephelometry (KLEINMANN), ii, 389. 

Nephritis, nitrogenous substances in 

urine in (Mosony1), i, 1491. 
Nernst filaments, construction of (GRIFr- 
FIFTH), ii, 896. 

Nerves, production of carbon dioxide by 

(PARKER), i, 849. 
frog's excretion of carbon dioxide by 
(PARKER), i, 1353. 

Nervone (KLENK), i, 1346. 

Nervous system, formation of ammonia 
in (WINTERSTEIN and HIkscH- 
BERG), i, 607. 

eflect of arsonium, phosphonium, and 
sulphonium compounds on (HUNT 
and RENSHAW), i, 861. 

central, glycogen and cerebroside 
metabolism of (WINTERSTEIN and 
HIRSCHBERG), i, 1495. 

Nessler’s reagent, preparation of (Ricx- 
— li, 327; (FREDERICK), ii, 

without potassium iodide (WINKLER), 
ii, 713. 
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Neurosyphilis (Myrrs and ConrsirT; 
CoRNWALL and MyeErs), i, 611. 

Neutral-red, toxicity of (PoLITzER), i, 
197 


Neutral salt action and electrical field 
of ions (DEBYE and McAULAY), ii, 
171. 

Newt, small water. See 7'riton teniatus, 

Ngaio. See Myoporum laetum. 

Ngaiol, and its derivatives (McDoWALL), 
i, 1521. 

Ngaione, and its derivatives (Mc- 
Dowatt), i, 1521. 

Nickel, occurrence of, in arable soils 
(BERTRAND and MOKRAGNAT2), i, 
492. 

occurrence of, in soils, plants, and 
animals (McHARGUE), i, 1023. 

spectrum of (BECHERT), ii, 1014. 

are spectrum of (WALTERS), ii, 335; 
(BECHERT and SoMMER), ii, 913. 

line spectrum of (WorTHING and 
Rupy), ii, 1102. 

spark spectrum of (L. and E. Bioc#), 
ii, 727. 

pure, magnetic properties of (MAL- 
COLM), li, 371. 

films, magnetic properties of (SOREN- 
SEN), ii, 82. 

magnetic anisotropy of (FoRRER), ii, 
486, 639. 

non-magnetic films of (OsEEN), ii, 
734 ; (INGERSOLL and DE VINNEY), 
ii, 846. 

magnetisation of iron and (DE WAARD ; 
PESCHARD), ii, 751. 

magnetisation of iron, cobalt, mag- 
netite, and (ASHWORTH), ii, 944. 

magnetostrictive effects in (Mc- 
CoRKLE), ii, 487. 

pure, electrical properties of (GEIsS 
and VAN LIEMPT), ii, 638. 

films, electrical conductivity and Hall 
effect in (RIEDE), ii, 355. 

electro-deposition of (EMELIANOVA), 
ii, 676 

quantitative deposition of, from oxal- 
ate electrolytes (FROLICH), ii, 604. 

conductivities of (ScHOFIELD), ii, 
273. 

critical potential in electron emission 
from (PETRY), ii, 1017. 

current-potential curves for (LIE- 
BREICH and WIEDERHOLT), ii, 404. 

polarisation of (TRIANDAFIL), ii, 405. 

passivity of (RoTHMUND, EISENKOLB, 
and STEINHERZ), ii, 131; (EISEN- 
KOLB), ii, 1165. 

atomic heat of (RopEBUSH and 
MICHALER), ii, 949. 

heat of adsorption of hydrogen on 
(ForEsT!), ii, 692. 
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Nickel, transformation of, at the Curie 
point (DEL REGNo), ii, 372. 
solubility of, in water containing 
carbon dioxide (RoBL), ii, 231. 
electrolytic solution of, in sulphuric 
acid (RoLLET), ii, 799. 
physical state and catalytic activity of 
(GAUGER), ii, 1072. 
catalytic reduction with (FELDMANN), 
i, 1263. 
catalytic reduction of acetaldehyde 
with (NxrcosH1), i, 1375. 
catalytic, promoter action of thoria on 
and Taytor), ii, 1071. 
effect of thiophen on the action of 
(Kuporaand YosHIKAWA), ii, 805. 
inactivation of, by impurities (AnM- 
STRONG and HILpITCcH), ii, 562. 
colloidal, sols of, in benzene and 
toluene (HATSCHEK and THORNE), 
ii, 197. 
reduced, composition of (Kusora and 
YosHIKAWA), ii, 1174. 
catalytic action of (Komatsu and 
YuxKiromo), i, 687; (Komatsu 
and TANAKA), i, 905. 
catalytic activity of reduced copper, 
thoria, and (Komatsu and Masv- 
MOTO), ii, 1071. 
in the animal organism (BERTRAND 
and MAcHEB@UF), i, 719. 

Nickel alloys with aluminium and 
molybdenum and with molybdenum 
and tin (PFAUTSCB), ii, 536. 

with carbon and iron (Kass), ii, 973. 
with chromium and molybdenum 
(SIEDSCHLAG), ii, 298. 
with copper (CHEVENARD), ii, 851. 
oxidation of (PILLING and BeEp- 
WORTH), ii, 689. 
iron (DELORAINE), ii, 639; 
(GRENET), ii, 973. 
magnetic properties of (YENSEN), 
ii, 372. 
thermomagnetic properties of (PEs- 
CHARD), ii, 651. 
effect of tension on magnetic pro- 
rties of (BucKLEY and Mc- 
EEHAN), ii, 945. 
expansion coefficients of (HoNDA 
and Oxvso), ii, 104. 
temper colours of (TAMMANN and 
SIEBEL), ii, 1169. 
with molybdenum and _ silicon 
(PFautTscH), ii, 298. 
Nickel compounds in vegetables (BErrt- 
RAND and MoKRAGNAT2), i, 873. 
Nickel salts, rotatory dispersion of 
(RosBeErts), ii, 478. 
Nickel chloride, magnetic properties of 
(WoLtTsER; WoLTJER and ONNES), 
li, 1038. 


with 
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Nickel hydroxide, magnetic properties 
of (VEIL), ii, 412. 
solution and precipitation of, in 
water (VEIL), ii, 183. 
precipitation of, electrometrically 
(BRITTON), ii, 12038. 
nitrate, action of phosphorus on 
(ScuMoss), ii, 889. 
swboxide (Levi and TAaccuHin}), ii, 
424. 
oxide, reduction of, by hydrogen 
(BENTON and EMMET?), ii, 216. 
effect of chlorine on catalysis by 
(BoswE and BAyYLey), ii, 215. 
selenide (Moser and Arynsk1), ii, 
583. 
sulphate, hydrated, solubility of (T'an- 
COV), ii, 852. 
Nickel organic compounds :— 
with diacetyldioxime (PANETH and 
THILO), i, 1182. 
Nickel detection, determination, and 
separation :— 
detection and determination of 
(FEIGL and CHRISTIANI-Kron- 
WALD), ii, 380; (SouLE), ii, 603. 
determination of (JARVINEN), ii, 602. 
determination of, as dioxide (Mosrr 
and MAxyMowiIcz), ii, 1206. 
determination of, in presence of iron 
and cobalt (WEELDENBURG), ii, 72. 
separation of cobalt, manganese, zinc, 
and (LEMARCHANDS), ii, 242. 
separation of, from iron (AnDAGH and 
BROUGHALL), ii, 603. 
separation of iron and, in presence of 
chromium (ROUSSEAU), ii, 441. 
separation of zinc and (KuincG and 
LASSIEUR), ii, 439. 
Nickel wire, magnetic spectrum of 
(ARKADIEV), ii, 82. 
Nicotine, rotation of (PATTERSON and 
Futon), ii, 1120. 
configuration of, and its oxidation 
(KARRER and WIDMER), i, 1084. 
adsorption of, by calcium salts 
(CHAPIN), i, 697. 
separation of, from ammonia, and its 
decomposition by enzymes (Fopor 
and REIFENBERG), i, 1519. 
Nicotinic acids, derivatives of (MEYER), 


i, 836. 

a-Nicotyrine. See N-Methyl-2-[2- 
pyridyl }pyrrole. 

arc spectrum of (MEGGERS), 
ii, 16 


Niobium carbide and nitride (Frreve- 
RICH), ii, 374. 
nitride (FRIEDERICH and Sirris), ii, 
420. 
oxide, visible radiation of (NicHOLSs), 
ii, 350. 
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Niobium detection, determination, and 
separation :— 
detection and determination of, and 
its separation from tantalum 
(PowELt and SCHOELLER), ii, 1096. 
determination of, and separation from 
iron (PIED), ii, 442. 

Niquine, and dibromo-, and their deriv- 
atives, and N-nitroso- (SuszKo), i 
1449. 

Nitella, adsorption of dyes by cell sap of 
(IRWIN), i, 1863. 

Niton (radium emanation), radioactive 

constant of (CURIE and CHAMIE), 
ii, 8. 

decay constant of (BASsTINGs), ii, 621. 

ionisation potential of (GLOCKLER), ii, 
1105. 

rate of transformation of (Curie), ii, 
463. 

number of ions produced by, in a 
spherical volume (Munp), il, 732. 

action of, on hydrocarbons (Munp and 
Kocn), i, 625. 

perfusion experiments with calcium 
and (ZWAARDEMAKER, FEENSTRA, 
and Steyns), i, 193. 

effect of, on growth of rats (CHICK 
and TAZELAAR), i, 211. 

Nitrates. See under Nitrogen. 
Nitration (SCHAARSCHMIDT, BALZER- 

KIEWIcz, and GANTE), i, 532; 
(KtEMENC and ScHOLLER), 
212. 

at high temperatures, apparatus for 
(Kranz and Koprcky), ii, 319. 

new method of (SCHAARSCHMID?), i, 
123. 

with nitrates (MENKE), i, 386, 655. 

with mixed nitrosulphonic and fuming 
nitric acids (VARMA and Kvt- 
KARNI), i, 238. 

Nitricacid. See under Nitrogen. 

Nitrides, preparation and properties of 
(FRIEDERICH and SITTIG), ii, 419. 

Nitrification by bacteria in acid solutions 

(GAARDER and HaGEm), i, 480. 
in soils (GiBBs, BATCHELOR, 
Macnvson), i, 1030. 
Nitriles, synthesis of (HARA and Ko- 
MATSU), i, 898. 
catalytic reduction of (RosENMUND 
and JORDAN), i, 245; (GRIGNARD 
aud Escourrov), i, 931. 
action of magnesium organic com- 
pounds on (BreEcKport), i, 14; 
(BRUYLANTS), i, 15 ; (CHRISTIAEN), 
i, (Ecrors), i, 138 ; (J ASPERs), 
6. 


and 


condensation of thioamides with 


(IsHikawa), i, 917, 1149. 
Nitrites. See under Nitrogen. 
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a-Nitro-acids, aliphatic, action of 
hydrazine hydrate on halogen deriv- 
atives of (MACBETH and TRAILL), i, 
628. 
Nitro-aleohols, aliphatic (TRENEL and 
WILKENDORF), i, 112. 
Nitroamide, catalytic decomposition ot 
(BR6ONSTED and Dvuvs), ii, 982. 
Nitroamino-groups, determination of 
(LEHMSTEDT and ZuMsTEIN), ii, 1201. 
Nitro-compounds, physical properties of 
(DESVERGNEs), i, 1056 ; ii, 490. 
reduction of, by calcium hydride 
(DuraAND and HovuGcurTon), i, 646. 
action of sulphites and hydrogen 
sulphites on (RascuiIe), i, 239. 
aromatic, ionisation of, in liquid 
ammonia GARNER, and 
SMITH), ii, 792. 
reduction of (WeEsT), i, 535; 
(VEsELY and i, 
654. 
Nitrogen, structure and valency of 
(WAHL), ii, 937. 
atomic, and its arc spectrum (Comr- 
TON), ii, 910; (KrEss), ii, 911. 
atom, asymmetric (WEDEKIND and 
UTHE), i, 536, 1059 ; (WEDEKIND), 
i, 678. 
tervalent, asymmetric compounds of 
(Hxss and Grav), i, 425. 
nuclei, ejection of protons from 
(BLACKETT), ii, 256. 
spectrum of (MERTON and PILLEy), ii, 
333. 
band spectrum of (HULTHEN and 
JOHANSSON; JOHNSON), ii, 11; 
(LinDAU), ii, 11, 625; (Fass- 
BENDER), ii, 350; (MERTON and 
; Brrce and ii, 
737. 
infra-red emission 
(PFuND), ii, 11. 
line spectrum of (CRozk), ii, 77, 166. 
ionised, line spectrum of (FowLER), 
ii, 250. 
spark spectrum of (KIgss), ii, 4. 
solid, luminescence of (McLENNAN, 
ii, 88 ; (VEGARD), ii, 630. 
and its mixtures with neon 
(VEGARD, OnNEs, and KE&E- 
SoM), ii, 474. 
fluorescence radiation of (OLDENBERG), 
ii, 1116. 
magnetic susceptibility of (GLASER), 
ii, 82. 
diamagnetism of, at iow pressures 
(GLASER), ii, 642, 
electrical properties of (McCaLium 
and FockeEn), ii, 641. 
heat of dissociation of (EUcKEN), ii, 


207. 
57 


spectrum of 
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Nitrogen, molecular heat of (ScHREINER), 
ii, 97. 
reproduction of electrical conditions 
. the afterglow of (CAMERON), ii, 
172. 
temperature-entropy diagram for 
(RopeBusH, ANDREWs, and Tay- 
LOR), ii, 492. 
isotherms of (HOLBORN and Orvro), ii, 
851. 
absorption of, in water (BECKER), ii, 
106. 
solubility of, in liquid ammonia 
(Larson), ii, 852. 
fixation of, hy the electric arc process 
(KARRER), ii, 987. 
Haber equilibrium for (GILLESPIE), 
ii, 532. 
as sodium cyanide (GUERNSEY and 
SHERMAN), ii, 889. 
in soils (WrNTERS), i, 767; 
(TRUFFAUT and BEzssONOFF), i, 
1227. 
in soils of the Punjab (LAUDER and 
ALI), i, 1524. 
explosion of mixtures of acetylene 
and (GARNER and SAUNDERS), ii, 
627. 
attempts to prepare a new chloride of 
(NoyEs), 1i, 988. 
reaction of hydrogen with, in presence 
of mercury vapour (Noyes), ii, 573. 


sources of available, for higher plants , 


(BIALOSUKNIA), i, 1366. 
residual, distribution of, in the or- 
ganism (MapsEN), i, 718. 
excretion of, in urine (ScHIMIZzU ; 
TAKANOSU), i, 185. 
effect of ethyl acetate and other 
substances on (ByLSMA), i, 1356. 
Nitrogen trichloride, heat of formation 
ot (NoyvEs and TULEy), ii, 644. 
iodide, composition of (RASCHIG), 
ii, 147 
monoxide (nitrous oxide), solubility 
of, in electrolytes (MAncHoT, 
JAHRSTORPER, and ZEPTER), ii, 
282. 
thermal and catalytic decomposition 
of (HINSHELWooD and PricuH- 
ARD), ii, 310. 
adsorption of, by glass (BANGHAM 
and Burt), ii, 657. 
catalytic decomposition of, on gold 
(HINSHELWooD and PRICHARD), 
ii, 567. 
solid, structure of and 
KEEsoM), ii, 484. 
dioxide (nitric oxide), preparation of 
(Noyes), ii, 993. 
electrical formation of (ScHWAB and 
LoEs), ii, 150. 
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Nitrogen dioxide (nitric oxide), rate o1 
oxidation of (LATSHAW and Par. 
; HAscuE and Parricr), 
ii, 681. 

oxidation reactions with (KLEMENC), 
ii, 407. 
dissociation equilibria of compounds 
of ferrous salts with (MANcHor 
and HAUNSCHILD), ii, 298 ; (MAN- 
cHor and LINKH), ii, 317. 
formation of nitrous acid from nitric 
acid and (ABEL and Harasty), 
ii, 139. 
action of sodium ethoxide on (HEss), 
i, 58 ; (TRAUBE), i, 110. 
analysis of, colorimetrically (WHITE 
and ToLMAN), ii, 682. 
detection of (EEGRIWE), ii, 156. 
tsodioxide (RASCHIG), ii, 146. 
per- or tetr-oxide, adsorption of, by 
silica gels (RAY), ii, 191. 
action of, on copper (KLEMENC and 
ScHROTH), ii, 228. 
action of, on hydrocarbons (ScHAAR- 
SCHMIDT), ii, 227. 
additive compounds of olefines and 
HOFMEIER), 
i, 877. 
pentoxide, decomposition of (Hunr 
and DANIELS), ii, 801. 
thermal decomposition of (Hirst), 
ii, 554. 
velocity of decomposition of (WHITE 
aud ToLMAN), ii, 682. 
reactions of, with organic com- 
pounds (HAINEs and ADKINS), 
i, 801. 
Nitrosonitrogen trioxide (Hascug), 
ii, 988 

Nitrogen oxides, compressibility of 

(BATUECAS), ii, 497. 

reduction of, in presence of sul- 
phuric and sulphurous acids 
ii, 227. 

determination of, by absorption 
(ScHLasine), ii, 599. 

determination of, in air and in com- 
bustion products of coal 


and Parsons), ii, 

13. 

Nitric acid (KLEMENC and ScHOLLER), 
ii, 212. 


constitution of (Hanrzscu and 
WoLF), ii, 634. 

synthesis of (PASCAL), ii, 566. 

vapour pressure of solutions of 
(Taytor), ii, 767. 

action of, on metals (DHAR), ii, 
315. 

formation of nitrous acid from nitric 
oxide and (ABEL and HarastTY), 
ii, 139. 
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Nitrogen :— 
Nitric acid, reduction of, by stannous 
and titanous chlorides (CoBLENS 
and BERNSTEIN), ii, 804. 
Nitrates, formation of, in soils (Rus- 
SEL, JONES, and BAHRT), i, 1031. 
detection of (MARVEL and bu VIG- 
NEAUD), ii, 240; (VAG1), ii, 599 ; 
(Hann), ii, 1095; and 
JAEGER), ii, 1199; (EKKERT), 
ii, 1200. 
detection of, by the diphenylamine 
reaction (EKKER?), ii, 1093. 
determination of (HIBBARD), ii, 
240. 
Pernitric acid (PoLLAK), ii, 407. 
Nitrous acid, decomposition of, by 
light and by catalysts (MUKERJI 
and DHap), ii, 691. 
reactions of sulphurous acid with 
(RascHIG), ii, 146. 
Nitrites, oxidation of (REINDERS and 
Vués), ii, 308. 
Tromsdorff reagent for (CoquiLLAt), 
ii, 328. 
detection of (VAG), ii, 599 ; (HAHN 
and JAEGER), ii, 1199; (EKKERT), 
ii, 1200. 
detection of, colorimetrically (No- 
VELL), ii, 900. 

Nitrogen ‘etraselenide and tetrasulphide 
(VAN VALKENBURGH and BaILaRr), 
li, 993. 

persulphide (UsHER), ii, 581. 

Nitrogen organic compounds, spectro- 
chemistry of (Vv. AUWERS and 
KRAUL), ii, 847. 

availability of, in pot experiments 
(CROWTHER), i, 1371. 

heterocyclic, synthesis of (Mrnunwn1), 
i, 1175 

Nitrogen determination :— 

determination of, by Kjeldahl’s method 
(FLEURY and LEVALTIER), ii, 434. 

determination of, by modified Kjeldahl 
methods (FLEURY and LEVALTIER ; 
SHAW), ii, 66; (MARKLEY and 
HAny), ii, 824. 

determination of, microchemically 
(RosE), ii, 900. 

determination of, in blood (OsBory), 
i, 323. 

determination of, in explosives (Mar- 
QUEYROL, CHENEL, FRIEDERICH, 
FLORENTIN, KOEHLER, and LorI- 
ETTE), ii, 599. 

determination of, in nitrates, by 
Kjeldahl’s method (MARGosCcHEs, 
ScHEINOST, and Woynar; MAr- 
GOSCHES and SCHEINOST), ii, 1094. 

determination of, in oil, coke, and 
proteins (TER MEvuEn), ii, 599. 
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Nitrogen determination :— 

determination of, in organic com- 
pounds (HEsLinGa), ii, 65; (TER 
MBEULEN), ii, 66. 

determination of, in proteins (MAIN 
and Lockg), i, 997. 

determination of distribution of, in 
proteins (GoRTNER and Sanp- 
STROM), ii, 908. 

inhibition of bumping in determin- 
ation of, in soils (HANCE), i, 1032. 

amino-, determination of, in bacterial 
metabolism (PARSONS and STURGES), 
i, 1509. 

Nitroglauberite (Foore), ii, 786. 

Nitro groups, replacement of benzoyl 
groups by (ELIon), i, 44. 

Nitroimino groups, determination of 
(LEHMSTEDT and ZUMSTEIN), ii, 1201. 

Nitronium salts (HANTzscH and WOLF), 
ii, 635. 

Nitroprussic acid, sodium salt, action 
of, on acetone and acetaldehyde (VAN 
URk), ii, 162. 

Nitrosochlorination (RHEINBOLDT and 
i, 1131. 

Nitroso compounds, constitution of 

(GoLDscHMIDT and CHRISTMANN), 
i, 649. 

action of sulphites and hydrogen 
sulphites on (Rascuie), i, 289. 

Nitroso groups, influence of, in aromatic 
substitution (INGOLD), i, 646. 

Nitrosonitrogen. See under Nitrogen. 

Nitrososulphites. See Dinitrososulph- 
onates under Sulphur. 

Nitrosulphonic acid, nitration with a 
mixture of fuming nitric acid and 
(VARMA and KULKARNI), i, 238. 

Nitrosyl chloride, formation of (TRAuYz 

and SCHURTER), ii, 552. 
velocity of formation of (Trautz 
and GERwIG), ii, 878. 
photochemical decomposition of 
(BowEn and SHARP), ii, 695. 
condensations with (ScHAAR- 
SCHMIDT and Rarck), i, 380. 
reactions with (RHEINRBOLDT and 
Scumitz-Dumonrt), i, 1131. 

Nitrous acid. See under Nitrogen. 

Nitroxyl bromide and chloride, prepara- 
tion. of, and their reactions with 
Grignard reagents (ZUSKINE), ii, 587. 

Nobili’s rings, colours of (CHUCKU- 
BUTTI), ii, 744. 

Nonaldehyde, «-hydroxy-, and its deriv- 
atives (HELFERICH and ScHA¥FER), 

Nonanediols, and their di-p-nitrobenzo- 
ates (PiEKcE and ApAms), i, 825. 

Nona-oxymethylene diacetates (SrauD- 
INGER and Ltruy), i, 361. 
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Non-electrolytes, relation of, to rare 
gases in melting and boiling points 
(CARLSOHN), ii, 1044. 

AB-Noninene (BoURGUEL), i, 770. 

Non-metals, relations between hydrides 
and alkyl compounds of (Vv. Grosse), 
ii, 843. 

Nonodilactone (BENNETT), i, 883. 

Nonoic acid, sodium galt, effect of sodium 
hydroxide on surface tension of (HAR- 
KINs and CLARK), ii, 857. 

Nopinene, oxidation of, with perman- 
ganate (Brus), i, 47. 

Nor-m-hemipinic acid, ethylimide of 
(SpArH and DoBrowsky), i, 1085. 

Northebenine, cyano- (SPEYER and 
ROSENFELD), i, 962. 

Novocaine, determination of, 
metrically (CHERAMY), ii, 247. 

Novocaine, bromo- (FREJKA and VITHA), 
i, 663, 1416. 

Nuclei, mechanism of staining of 
(FEULGEN and Volt), i, 1477. 


colori- 


Nucleic acid, determination of, in 
animal tissues (JAVILLIER and 
ApDAmMs), i, 996. 

Nucleic acids, alkaloidal salts of 


(PEISER), i, 1477. 

Nucleosides, dissociation constants of, 
and their relation to nucleic acid 
(LEVENE and Simms), i, 1478. 

synthetic (LEVENE and SoxorKA), i, 
1463. 
Nucleotides (Izwm1), i, 174. 
dissociation of constants of, and their 
relation to nucleic acid (LEVENE 
and Simms), i, 1478. 
plant, in animal tissues (JonEs and 
PERKINS), i, 182. 
Nutrient solutions, effect of bacteria on 
(BLEYER), i, 746. 

Nutrition of aquatic animals (KiiZEN- 
ECKY and PopHRADSKY), i, 612. 
Nux vomica, determination of alkaloids 
in (SABALITSCHKA and JUNGERMANN), 

ii, 608. 


0. 


Oak, tannins from (FEIsT and BEsTE- 
HORN), i, 566. ; 
Oats, nutrients for culture of (JONES 
and PEMBER), i, 1030. 
culture of, with nitrogen, phosphorus, 
and potassium (PEMBER and 
i, 1121. 
Oat bran, insulin-like substance in 


extracts of (BopEN, NEuKIRcH, and 

WANKELL), i, 483. 
Octadecahydrodecacyclene 

SKI and Suszko), i, 242. 


(Dz1EWoXs- 
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Octaethylcellobiose, acetolysis of (Hxss 
and SALZMANN), i, 1383. 
Octahydroacridine, and amino-, and 
nitro-, and their derivatives (PERKIN 
and SEDGWICck), i, 63. 
s-Octahydroanthracene, and its salts 
and derivatives, and  9-thiol- 
(SCHROETER, GLUSCHKE, VAN 
HuLLE, and GorzxKy), i, 129. 
action of aluminium chloride with 
(SCHROETER, VAN 
SCHKE, STIER, and i, 125, 


s-Octahydroanthracene-9-su! phinic acid, 


sodium salt (SCHROETER, GLUSCHKE, 
vAN HULLE, and Gédrzky), i, 130. 

1-s-Octahydroanthracenylcearbamide 
(ScHROETER, GLUSCHKE, VAN HULLE, 
and G6rzxy), i, 130. 

1:2:3:4:5:6:7:8-Octahydrocarbazole, con- 
stitution of (v. BRAUN and ScHOéRNIG), 
i, 1449, 

Octahydrodecacyclene and 
Suszko), i, 242. 

Octahydroindene, preparation and de- 
hydrogenation of (ZELINSKI and 
Borissov), i, 122. 

Octahydronaphthalene (ZELINSKI and 
GAVEDOVSKAJA), i, 123. 

s-Octahydrophenanthrene, and 1-hydr- 
oxy-, and their derivatives 
(ScHROETER, VAN HULLE, and 
MULLER), i, 131. 

s-Octahydrophenanthrene-9-carboxylic 
acid, and its silver salt (ScHROETER, 
VAN Hutix, and MULLER), i, 131. 

s-Octahydrophenanthrene-9-sulphonic 
acid, salts and _ derivatives of 
(ScHROETER, VAN and 
MULLER), i, 131. 

Octahydrophenazine, and its derivatives 
(GopcHor), i, 436. 

Octahydroretene (VESTERBERG and 
BorGE), i, 252. 

a- and £8-Octahydrotrianhydrostro- 
phanthidins (Jacosps and CoL.ins), 
i, 567. 

n-Octaldehyde p-nitrophenylhydrazone 
(STEPHEN), i, 1131. 

Octa-oxymethylene diacetate (STAUDIN- 
GER and LUrHy), i, 361. 

Ay-Octinene (BouRGUEL), i, 770. 

n-Octoic acid, 3-hydroxybenzaldehyde- 
2-mercuric ester (WELLCOME FounD- 
ATION, Ltp., HENRY, and SHARP), i, 
1154. 

n-Octoylglycine, ethyl ester (KARRER, 
MiyaMIcuI, Storm, and WIDMER), 
i, 594. 

Octyl alcohol, substitution of hydroxyl 
group of, by halogen (McKENzIE and 

UDHOPE), i, 226. 
sec.-Octyl ether (SENDERENS), i, 113. 


INDEX OF SUBJECTS, 


Odorants (THoms), i, 788. 

Oidiwm lactis, action of, on tyrosine and 
its derivatives (KoTAKE, CHIKANO, 
and IcuIHARA), i, 746. 

Oil, behaviour of oleic acid and, on 
water (CARRIERE), ii, 287. 

Oils, action of ultra-violet light on 

(Hess and WEINsTOCE), i, 212. 
surface tensions of aqueous solutions 
against (HowARD and SoLLMAN), 
ii, 109. 
acid value of (SomAzz1), ii, 828. 
hydrogenation of (Lusn), ii, 411. 
iodine super-number of (MARGOSCHEs, 


FRIEDMANN,  SCHEINOsT, and 
TsCHORNER), i, 883. 
animal marine, constituents of 


(ANDRE and CANAL), i, 1373. 
drying, ‘‘oxynes” in (EIBNER and 
MUNZING), i, 1036. 
essential, See Oils, vegetable. ' 
tatty, polymerisation of (MARCUSSON), 
i, 356, 1234. 
drying of (EIBNER and PALLAUF), 
1, 
iodine value of (MARGOSCHES, FRIED- 
MANN, and TscHORNER), i, 629. 
lecithin in (BoEDTKER), i, 1114. 
fluorescent, coating of photographic 
plates with (HARRISON), ii, 930. 
lubricating, heat of wetting of (BACH- 
MANN and BRIEGER), ii, 510. 
surface tension of (GRUNMACH and 
ScHWEIKER?), ii, 31. 
marine, catalytic hydrogenation of 
(RicHARDsON, KnutTH, and 
LIGAN), i, 229. 
vegetable (ScH1mMMEL & Co.), i, 
417 


formation of, in plants (FRANCEs- 
CONTI, MANFREDI, and ASTENGO), 
i, 759; (Popovicr), i, 1123. 

extracted from flowers (v. SoDEN), 
i, 1128. 

fatty degeneration caused by (Vv. 
GRAEVENITZ), i, 195. 

antiseptic action of (Scn6ésL), i, 
1006. 

growth-promoting and calcifying 
properties of, after exposure to 
light (STEENBOCK and BLAck), 
i, 1020, 

detection of ethyl phthalate in 
(THoms), ii, 1008. 

determination of cineole in (CAsH 
and Fawsit?), ii, 75. 

determination of phenols in (RrT!), 
ii, 604. 


Australian, germicidal values of 


(PENFOLD and GRANT), i, 614. 
from Calabria, constituents of (LA 
Face), i, 564. 
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Oils, vegetable, Indian, constituents of 
(SmmMONSEN), i, 565, 1164 ; (Rao), 
i, 565, 687 ; (RAO and SIMONSEN), 
i, 687; (Rao, SupBoroveH, and 
Watson), i, 1164, 
from Travancore (MovupGILL), i, 565, 
823, 945, 1293. 
determination of iodine-bromine num- 
bers of (K6PKE), ii, 246; (WINK- 
LER), ii, 446, 1009. 
determination of nitrogen in (TER 
MEULEN), ii, 599. 
Oil emulsions, reversible (SEIFRIZz), ii, 
779. 
Oil gas, compressed, hydrocarbons from 
(LEewis-DALE), i, 769. 

Oleanolic acid (VAN DEk HAAR), i, 50. 

Olefines, isomerisation in (BRUYLANTs), 
i, 493. 

catalytic reduction of (KERN, Suri- 
NER, and ADAMS), i, 625. 

action of nitrogen tetroxide on 
(SCHAARSCHMIDT and HoFMEIER), 
i, 877. 

Oleic acid, preparation, properties, and 
salts of (LAPWORTH, PEARSON, and 
MotTrraM), i, 355. 

synthesis of (G. M. and R. Rosrnson), 
i, 354. 
behaviour of oil and, on water (CAR- 
RIERE), ii, 287. 
oxidation of (LAPwoRTH and Morrt- 
RAM), i, 1129, 1234. 
ammonium salt, elasticity and vis- 
cosity of (HATSCHEK), li, 862. 
calcium salt (KLINONE, Vv. MOLTINI, 
and BENEDIKk), i, 506. 
solubility of (HARRISON), ii, 190. 
sodium salt, surface tension of (Jon- 
LIN), ii, 1054. 
surface tension of aqueous solutions 
of (pu Notry), ii, 109. 
thallium salt (HoLDE and SELIM), i, 


4. 
3-hydroxybenzaldehyde-2-mercuric 
ester (WELLCOME FOUNDATION, 
Lrp., Henry, and SHARP), i, 1154. 
Ac-Oleie acid, configuration of (SE- 
MERIA), i, 5. 
Oleyl acetate and benzoate (HELFERICH 
and ScHAFER), i, 7. 
N-Oleylpropylenediamine (SociETY OF 
CueMicaL INpusTRkY IN BASLE), i, 
1133. 
Olives, Palestine, constituents of. and 
their oil (MENCHIKOWwSkY), i, 1521. 
Olive oil, oxidation of organic compounds 
in (WALKER), i, 990. 

Olive resin (REINITZER), i, 146. 

Onion, toxins in scales of (WALKER, 
LINDEGREN, and BAacHMANN), i, 
872. 
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Ooporphyrin, conversion of, into hemato- 
porphyrin (FiscHER and LINDNER), 
i, 992. 

Opianic acid, condensation of, with 
phenols (JAcopson and ADAMs), i, 
272. 

Opium alkaloids, extraction of (Ka- 

NEWSKAJA), i, 153. 
picrates of (MAPPLETHORPE and EvERs), 
i, 1166. 
detection of (Davin), ii, 1010. 
Optical activity and molecular dissym- 
metry (Darmols), ii, 1119. 
and polarity of substituent groups 
(RULE and Smirx), ii, 1120. 
potential (READ and McMars), i, 
1126. 
constants of matter (DARWIN), ii, 2. 
inversion, Walden’s (LEVENE and 
MIKEsKA), i, 5; (SENTER and 
Warp), i, 31, 1128; (McKEnziz 
and TuDHOPE), i, 226; (KENYON, 
PHILLIPS, and TuRLEy), i, 507; 
(TERRY and EICHELBERGER), i, 
631. 
phenomena, quantum 
(SLATER), ii, 478. 
rotatory power, and size of atoms 
(BRavns), ii, 633. 
screening constants (MENZIEs), ii, 831. 
studies in (PATTERSON 
and BucHANAN), i, 115. 

Optically active compounds, chemical 
constitution and rotatory power of 
(RureE and Kopp), i, 274; (KupE and 
VoNAESCH), i, 499; (RuPE and Rin- 
DERKNECHT), i, 533. 

Orange II, derivatives of, with sulphites 
(BucHERER and STIcHEL), i, 1338. 
Oranges, insulin-like substances in 

(FisHER and McKINLEy), i, 1016. 

protein from (SMITH), i, 619. 

navel, glucosides of (HALL), i, 760. 

Valencia, constituents of the juice of 
(HALL and Witsoy), i, 1521. 

0 e juice, antiscorbutic value of 

(Liotra), i, 1365. 

effects of lemon juice and of, on 
calcification (KORENCHEVSKY and 
CaRR), i, 211. 

Orchids, loroglossin from (DRLAUNEY), 
i, 487. 

Orcinol dimethyl ether, 2:6-dibromo- 
(WAGENHOFER), i, 550. 

Orcinol, 2:4-dibromo-, and its salts 
(WAGENHOFER), i, 550. 

Ordosite (Lacrorx), ii, 429. 

Organs, extraction of alkaloids from 

(FABRE), i, 719. 

animal, method of testing therapeutic 
powders from (JAVILLIER, ALLAIRE, 
and Groc), ii, 1012. 


theory of 
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Organic compounds, structure of, from 
Réntgen ray crystal analysis 
(Mark), i, 1. 

formation of, from inorganic com- 
pounds in light (Bavpiscn), ii, 
1082. 

ultra-red spectrochemistry cf (Bo- 
NINO), ii, 1032. 

ultra-violet absorption spectra of 
(MARCHLEWSKI and Moroz), ii, 
353. 

rotatory dispersion of (Lowry and 
RicHARDS), ii, 265; (Lowry and 
CuTTER), ii, 356; (RIcHARDS and 
Lowry), ii, 632, 934; (CUTTER, 
BurcEss, and Lowry), ii, 743. 

fluorescence of (Morr), ii, 261. 

electron displacement in (Lucas and 
JAMESON), i, 2; (Lucas, Srmpson, 
and CARTER), i, 769; (Lucas and 
Moysg), i, 770. 

thermochemistry of (Parks and KEL- 
LEY), ii, 949. 

heats of combustion of (KHARASCH 
and SHER), ii, 636. 

thermal data of (Parks), ii, 491. 

repulsive action of various groups in 
(BOESEKEN), ii, 1031. 

lability of halogen atoms in (Mac- 
BETH and TRAILL), i, 628, 782. 

influence of hydrogen and halogens 
on the properties of (VAN ARKEL 
and DE Borr), ii, 758. 

stability of (BoLIN), ii, 411. 

reactivity of atoms and groups in 
(Norris and AsHDOWN), i, 626. 


catalytic hydrogenation of, with 
platinum oxide (PIERCE and 
Apams), i, 824; (HEcKEL and 


Apams), i, 969; (CAROTHERS and 
ADAMS), ii, 693. 

liberation of hydrogen from (Dick- 
son), i, 1033. 

autoxidation of (STAUDINGER), i, 897, 


898. 
adsorption of, by charcoal (RIcHARD- 
son and RopeErtson), ii, 383. 
decomposition of (ScHUNBERG), i, 557. 
action of chlorine monoxide on (GOLD- 
SCHMIDT and ScuissiEr), i, 497. 
acidic, colour changes in salt form- 
ation by (KEHRMANN), i, 435. 
aliphatic, spreading of, on surface of 
water (CARY and RipEAL), ii, 1046, 
1047, 1048. 
complex, reactivity of (REIHLEN, 
and WirTTIG), i, 232. 
isomeric, solubility of (ANDREWS; 


Konan), ii, 1052; (KoHmMAN and 
ANDREWS), ii, 1053. 

long-chain, Réntgen ray spectra of 
(SHEARER), ii, 938. 
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Organic compounds, proof of identity 

of (MURMANN), ii, 719. 

elementary analysis of (Svépa and 
ProckE), ii, 719. 

determination of arsenic in (NEw- 
BERY), ii, 901. 

determination of carbon in (WHITE 
and Hosen), ii, 240; (DEsGREz 
and VIVARIO; Simon), ii, 436; 
(WiLpk and LocuTe), ii, 600. 

determination of carbon, hydrogen, 
and nitrogen in (HESLINGA), ii, 65. 

determination of halogens in (Buscu), 
ii, 823. 

determination of nitrogen in (TER 
MEULES), ii, 66. 

determination of oxygen in (TER 
MEULEN), ii, 156. 

separation of, by means of adsorption 
(Fopor and RosENnBERG), ii, 1060. 

Organic radicals. See under Radicals. 

Organic reactions, course of (MULLER), 
ul, 414. 

Organic syntheses, physico-chemical 
study of (MATIGNON), ii, 1068. 

Organism, animal, synthesis of amino- 

acids in (McGinty, Lewis, and 
MARVEL), i, 100. 
electrolytes in the (Kraus, ZONDEK, 
ARNOLDI, and WOLLHEIM), i, 
198. 
metabolism of mineral salts in the 
(SasAK1), i, 331. 
human, water-salt content of, in re- 
lation to acid-base balance (OZHME 
and PAAL), i, 326. 

Organo-metallic compounds, fluorides 
of (KRAUSE and vy. Grosse), i, 378. 
Ornithine, behaviour of, in the liver 

(FELIx and i, 859. 

Orobanches, blackening of, during dry- 
ing (BRIDEL and Cnakavx), i, 488. 

acid (WAGENHOFER), i, 

Orthoboric acid. See under Boron. 

Orthocarbonic acid, ethyl ester, hydro- 
lysis of (SKRABAL and Ba.rap- 
SCHIEVA), ii, 139. 

Osmium chloride, compounds of carbon 
monoxide with (MAaNcHOoT and 
KONIG), ii, 232. 

tetroxide (Vv. WARTENBERG), ii, 231. 
boiling point of (v. WARTENBERG), 
ii, 276. 
compounds of (Krauss and WIL- 
KEN), ii, 894. 

Osmium organic compounds, complex 
base of (TscHuGAEV and FRITZMANN), 
1, 1395. 

— various gels (YUMIKURA), 

i, 
See also Electro-endosmosis. 
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Osmotic equilibria of systems with a 
semi-permeable membrane (SCHREINE- 
MAKERS), ii, 975. 

Osmotic pressure, determination of, by 
the solubility method (APPLEBEY 
and DavIgs), ii, 964, 

relation of, to adsorption (PéLANyYI), 
ii, 290. 

of colloids (BsERRvM), ii, 111. 

electrolytes of high molecular weight 
(HaMMADSTEN), ii, 195. 

Ovariectomy, salts in blood after 
(BLANCHETIERE), i, 1207. 

Ovary, preparation of hormone from 

(Dickens, Dopps, and WricHr), 
i, 1513. 

lipoids of the (YamMavucui; Lane), i, 
457. 

Over-potential, theory of (HEYRovsKY), 
ii, 675. 

Overvoltage (KNOBEL), ii, 211, 212; 
(Brrcwer, Harkins, and DIETRICH- 
SON), ii, 211; (NEWBERY), ii, 405; 
(Smits), ii, 547. 

influence of colloids on (MARIE and 
LEJEUNE), ii, 115. 

effect of hydrogen-ion concentration 
on (HERASYMENKO), ii, 675. 

effect of surface condition on (KNOBEL), 
ii, 547. 

cathodic, and passivity (LIEBREICH 
and WIEDERHOLT), ii, 44. 

hydrogen (HARKINS and ADAMS), ii, 

301. 

on alloys (FIscHER), ii, 44. 
at arsenic cathodes (GRUBE), ii, 43. 

of lead cathodes (GLASSTONE), ii, 43, 
301. 

of mercury cathodes (GLAssTONB), ii, 
133. 

Ox, constituents of extracts of testicles 
of (MULLER), i, 854. 

Oxacyanines (Kénic and MEIER), i, 705. 

p-Oxadiazphospholes (AUTENRIETH and 
BOLL), i, 1468. 

Oxalacetic acid, fermentation of (NEU- 

BERG and GoRR), i, 337. 
behaviour of, with animal organs 
(MayYEp), i, 736. 

Oxalenediuramidoxime, use in, in de- 
tection and determination of nickel 
(FeIcL and CHRISTIANI-KRONWALD), 
ii, 330. 

Oxalic acid, dissociation constants of 

(Britton), ii, 977. 

adsorption of, by oxides (KoZAkE- 
VITSCH), ii, 855. 

photochemical decomposition of, in 
uranyl sulphate solution (ANDER- 
son and Rosinson), ii, 415. 

esterification of, with phenols (FEIGL 
and KoBILIANSKY), i, 1235, 


m 
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Oxalic acid, reaction of ethers with 
(WasER and SANDER), i, 536. 
oxidation of, by hydrogen peroxide 
(HATCHER and HoLnEn), ii, 684. 
catalysis of the reaction of perman- 
nates with (RIDLEY), ii, 689. 
additive compounds of sodium eth- 
oxide and esters of (ADICKES), i, 
1378. 
decomposition of, by plants (PAL- 
LADIN and LOVTSCHINOVSKAJA), i, 
1222. 
Oxalic acid, aniline trihydrogen salt 
(RAMBECH), i, 385. 
calcium salt, abnormal crystal forms 
of (BarDAcB), i, 1114. 
hydration of (AuMERAs), ii, 895. 
action of sulphuric acid on (Car- 
RIBRE and VILON), ii, 206. 
precipitation of, in presence of 
ammonium citrate (JAK6s), ii, 
69. 
conversion of, into calcium carb- 
onate in tissues (LOEPER, SCHUL- 
MANN, and TounEt), i, 1497. 
magnesium salt, occlusion of, b 
calcium oxalate (LEMARCHAND), il, 
385. 
molybdenum salts (WARDLAW and 
PaRKER), i, 893. 
potassium salt, electrolysis of solutions 
of (JEFFERY), ii, 304. 
effect of light on the reactions of 
bromine and iodine with (BERTH- 
oup and BELLENOT), ii, 141. 
uranyl salt (Conant), i, 1285. 
urea salts, determination of, in fer- 
tilisers (SABALITSCHKA and Kv- 
BISCH), i, 347. 
Oxalic acid, dinaphthyl and ditolyl 
esters (FEIGL and KoBILIANSKY), 
i, 1236. 
ethyl and methyl esters, equilibria of, 
with phenols (KREMANN, ZECHNER, 
and Drazit), ii, 650. 
Oxalic acid, detection of, in tissues 
(KLEIN and WERNER), i, 871. 
separation of, in analysis of Group III 
metals (KxscHayn), ii, 1008. 
Oxalpropionic acid, ethyl ester, thermal 
decomposition of (Watson), ii, 556. 
Oxalsuccinic acid, ethyl ester, thermal 
decomposition of (Watson), ii, 556. 
Oxalyl-4:4’-diaminodiphenylmethane 
(BuTLER and ApDAms), i, 1458. 
Oxalyldibenzyl ketone, azines from 
(CHAKRAVARTI), i, 1330. 
Oxalyldimalonic acid, ethyl ester (PAN- 
KOKR), i, 358. 
a-Oxalyl-y-phenyl-Af-butenoic acid, 
ethyl ester (v. AUWERs and MOLLER), 
i, 404, 
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a-Oxalyl-y-phenylbutyric acid, ethy] 
ester AUWERS and 
403. 

(K6nic and Mets), i, 
05. 


Oxazoline, 2-hydroxy-, benzoate (Fromm, 
BARRENSCHEEN, FRIEDER, PIRK, and 
KAPELLER), i, 595. 

Oxeserine, derivatives of (PoLONOVskI 
and PoLonovsk!), i, 696. 

Oxidation (ARMSTRONG), i, 1009. 
mechanism of (WARBURG), i, 374; 

(WIELAND, HAvSsSMANN, and 
L6VENSKIOLD), ii, 1171. 
in light (EcKErR?), i, 413. 
in oils (WALKER), i, 990. 
with ozone (BRINER, V. TSCHARNER, 
and PAILLARD), i, 1069. 
in sea water (HARVEY), ii, 1171. 
anomalous protection against 
PARD), ii, 1084. 
negative catalysis of (DHAR), ii, 690, 
equilibria in stages of (GRUBE and 
STAESCHE), ii, 893. 
biological (Mark), i, 3832 ; (NEILL and 
AVERY), i, 340. 
as a function of temperature 
(Crozier), i, 102. 
liberation of energy in (AUBEL and 
WuRMSER), i, 480. 
influence of oxygen tension on 
(HAMBURGER and vy. SZENT- 
Gydérey!), i, 709. 
induced (DEY and DHar), ii, 692; 
(JORISSEN and VAN DEN Pot), ii, 
879. 

Oxidation-reduction (CoHEN, Ginss, and 
Cuark), i, 25; (CLARK), ii, 672; 
(Capy and Tart), ii, 1073 ; (CLARK, 
CoHEN, and Grsps), ii, 1164. 

new system of (HAEHN and Pi1z), 
858. 

by blood pigments (Lipscnirz), ii, 
1070 


Oxides, physico-chemical analysis of sols 
of (LOTTERMOSER, FRIEDRICH, 
Hipyer, and ii, 521. 
effect of high temperatures on (RUFF), 
ii, 579 
acidic and basic, heating curves for 
mixtures of (pk CARLI), ii, 670. 
amphoteric hydrated, molecular size 
of, in alkaline solution (JANDER 
and Scuviz), ii, 528. 
See also Metallic oxides. 
a-Oxides, thermochemistry of (Sw1ENTO- 
SLAWSKI1), ii, 364. 
cis-Oxidoethylenedicarboxylic acid, con- 
version of, into 7-tartaric acid (BOESE- 
KEN), i, 1237. 


Oxidoethylene-a8-dicarboxylic acids, 


and their salts (KUHN and EBEL), i, 780. 
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Oxidoethylene-af-dicarbexylic acids, 
action of yeast on (KUHN and EEL), 
i, 1237. 
Oxido-ketones, preparation of (WEITZ), 
i, 408. 
Oximes, thermochemistry of (Doras- 
IALSKA), ii, 208, 1140. 
isomerism of (BRADY and Menta), 
i, 43; (Brapy and KLEIN), i, 674 ; 
(Brapy and BisHop), i, 930. 
tautomerism of (GriFFITHS and In- 
GOLD), i, 1190. 
catalytic reduction of (RosENMUND 
and JORDAN), i, 245 ; (GULEVITSCH), 
i, 653. 
electrolytic reduction of (IsHIBASHI), 
i, 1882, 1431. 
reduction of, with aluminium amalgam 
(MAzoUREVITCR), i, 1247. 
sodium salts, distillation of, under 
reduced pressure (KoMaATsU and 
i, 934. 
y-Oximinovaleric acid, electrolytic re- 
duction of (IsHIBASHTI), i, 1382. 
Oxindigo. See 3:3’-Diketo-A®*-dicou- 
maran. 
Oxindole, condensation reactions of 
(MacBETH and Crair), i, 1315. 
Oxindole-3-aldehyde, 5:7-diiodo-, and 
its derivatives (KALB and BERRER), 
i, 16i. 
Oxonic acid, cuprammonium salt(P1Avx), 
i, 593. 
Oxonitin (MasimA and SuGINoME), i, 
1447, 
Oxonium perbromides (KEHRMANN and 
FALKE), i, 351. 
Oxonium compounds, heats of formation 
of (TSCHELINCEY), ii, 480. 
Oxyberberine, synthesis of (PERKIN, 
RAy, and Rosinson), i, 695. 
Oxycellulose (Hess), i, 519. 
nitrates (ATSUKI), i, 120. 
Oxycelluloses (BinTWELL, CLIBBENS, 
and RipGE), i, 234. 
Oxychelidonine (GADAMER and THIEs- 
SEN), i, 287. 
Oxycodeinones, preparation of (MERCK, 
CHEMISCHE FABRIK), i, 1315. 
Oxycyanogen (BIRCKENBACH and KEL- 
LERMANN), ii, 569. 
xanthine (THURLOW), i, 
43. 


Oxyeseretholemethine, N-oxide, and its 
derivatives (POLONOVSKI and PoLon- 
OVSK!), i, 959. 

Oxyeseriethine (PoLONOVSsKI and PoLoNn- 
OVSKI), i, 960. 

Oxyeserine, and its derivatives (PoLON- 
OVSKI and PoLONOvVSKI), i, 293. 

Oxyeserole-ethine (PoLONOVsKI and 
PoLoNovsk!), i, 960. 
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Oxyeserolene picrate (POLONOVSKI and 
POLONOVSK]}), i, 960. 
Oxygen, spectrum of (BUNGARTZ), ii, 
609. 


are spectrum of (LocKRow), ii, 1099. 

K-absorption spectrum of (RoBINSON), 
ii, 614. 

ultra-violet absorption spectrum of 
(ScuMmipt), ii, 3836; (FUCHTBAUER 
and HoLM), ii, 626. 

band spectrum of (HOLLAND), ii, 

3. 


ionised, line spectrum of (CRozE), 
ii, 166, 250. 

dry, effect of ultra-violet light on 
(BAKER and CARLTON), ii, 1180. 

atom, co-ordination number of (Pic- 
CARD), ii, 15. 

liquid, dielectric constant of (BREIT 
and ONNEs), ii, 631. 

molecular heat of (SCHREINER), ii, 
97. 

heat of dissociation of (EUCKEN), ii, 
207 ; (WuLF), ii, 848. 

temperature-entropy diagram for 
(RopEBUsH, ANDREWs, and Tay- 
LOR), ii, 492. 

isotherms of (HoLBoRN and OrrTo), 
ii, 851. 

density of (BaxTER and STARK- 
WEATHER), ii, 188. 

absorption of, in gas analysis(F1EsEr), 
ii, 238 

absorption of, in water( WHITMAN and 
Davis ; BECKER), ii, 106. 

sorption of, by activated graphite 
(BANGHAM and STAFFoRD), ii, 655. 

solubility of, in silver (PARRAVANO 
and MALQquort), ii, 769. 

velocity of reaction of, with inorganic 
salt solutions (REINDERS and VLis), 
ii, 567. 

activation of (JORISSEN and VAN DEN 
Pot), ii, 52. 

catalysis of the formation of water 
from hydrogen and (HOFMANN and 
Dope), ii, 189. 

combination of hydrogen and, in 
presence of silver and gold (CHapP- 
MAN, RAMSBoTTOM, and TROTMAN), 
ii, 310. 

oxidation of metallic salts with 
(REINDERs and Vis), ii, 308. 

exchange of, in blood (MuRRAY and 
Morcan), i, 1481. 

respiration of, in muscular exercise 
(Furvusawa), i, 993. 

supply and utilisation of, during 
muscular exercise (LYTHGOE and 
PEREIRA ; PEREIRA), i, 1341. 

free, origin of, in air (TAMMANN), 
ii, 100, 
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Oxygen, univalent (GoLDscHMIDT, VocT, 
and Brepi«), i, 1434. 
Oxygen detection and determination :— 
detection of (SCHMALFUss), ii, 238; 
(ScHMALFUSsand WERNER), ii, 1198, 
determination of, colorimetrically 
(EFIMov), i, 481. 
dissolved, determination of (FRIEND), 
ii, 326. 
determination of, in aqueous solu- 
tion, in presence of nitrous acid 
(ALSTERBERG), ii, 1198. 
apparatus for determination of, in air 
(PLANTEFOL), ii, 902. 
determination of, in iron (Roonery), 
ii, 327. 
determination of, in organic compounds 
(TER MEULEN), ii, 157. 
Oxyhemin, and its salts (Hamsix), i, 845. 
Oxyhemocyanin, determination of, 
colorimetrically (PANTIN and HoGBEn), 
i, 1481. 
Oxyhezmoglobin, crystalline, preparation 
of (THIVOLLE and Rock), i, 1111. 
dissociation of, in tissues (CAMPBELL), 
i, 1481. 
Oxylysine, and its derivatives (ScurRy- 
— Buston, and MUKHERJEE), i, 
94, 
Oxynes and Muwnzine), i, 
1036; (EIBNER and RIED), i, 1377. 
Oxyisoprotoberberine (HAworTH, PER- 
KIN, and Pink), i, 1168. 

Oxysanguinarine (GADAMER and THIEs- 
SEN), i, 287. 

3-Oxythionaphthen, condensation re- 
=" of (MAcBETH and Crark), i, 

15. 

8-Oxy(1)thionaphthen glucoside (/hio- 
indican) (CRAIK and MacBeETs), i, 
1296. 

Oysters, shell-growth in (Orron), i, 
1002. 


Ozone (ScHwas), ii, 149. 

formation of, in incandescent capil- 
laries (RIESENFELD), ii, 989. 

electrolytic preparation of (MAt- 
QUORI), ii, 62. 

production of and Rump; 
ii, 706. 

altitude of, in the atmosphere 
(CABANNEs and DuFay), ii, 998. 

in flames (Vv. WARTENBUBG), ii, 147; 
(RIESENFELD), ii, 148. 

absorption of radiation by, in the 
atmosphere (Fabry), ii, 627. 

photochemical decomposition of, in 
presence of chlorine (ALLMAND), 
li, 1079. 

photochemical and thermal decom- 
osition of (GRIFFITH and 


cKEown), ii, 1080. 
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Ozone, thermal decomposition of 
(GRIFFITH and McKEown), ii, 1168, 
destruction of, by various reagents 
(SMITH), ii, 890. 
oxidation with (BRINER, EGcer, and 
PAILLARD), i, 274; (BRINKER, 
TSCHARNER, and PAILLARD), i, 
1069. 
action of, on inorganic colloids (Rizs- 
ENFELD and Haase), ii, 988. 
determination and_ solubility of 
(WARTENBERG and PopDJASsK1), ii, 
1198. 
—— constitution of (STAUDINGER), 
i, 897. 
Ozoniser, laboratory (Smit), ii, 896. 


P. 


Palladium, and its amalgam in British 
Guiana (HARRISON ; HARRISON and 
Bourne), ii, 593. 

are spectrum of (BEALS), ii, 1015. 

Roéntgen ray spectrum of (ALLIsoN), 
ii, 724. 

polarisation of, in alkaline solution 
(JIRSA), ii, 45. 

physical state and catalytic activity 
of (Smiru), ii, 1072. 

adsorption of hydrogen by (LAMBERT 
and GaTss), ii, 785. 

Palladium alloys with copper and with 
gold, structure of (HOLGERSSON and 
SEDsTROM), ii, 20. 

with silver, adsorption of hydrogen 
by (KruGER and SAcKLOVSKY), ii, 
1125. 

Palladium oxide, catalytic reduction with 
(KERN, SHRINER, and ADAMS), i, 
625. 

selenide (MosEr and Arynsk1), ii, 
584, 
Palladium organic compounds :— 
Palladium dimethylglyoxime (Coor- 
ER), ii, 827. 
Palladium determination and 
ation :— 
determination of (ZsCHIEGNER), ii, 
443. 
separation of platinum and (Krauss 
and DENEKE), ii, 1005. 
Palladium black, structure of (OsawA), 
ii, 747. 
Palm kernel oil (ARMSTRONG, ALLAN, 
and Moore), i, 504. 
Palm tree, American, fats from (ANDRE 
and GUICHARD), i, 1124. 
Palmatrubine, and its salts (Ferst and 
Dscuv), i, 830. 
Palmitaldehyde p-nitrophenylhydrazone 
(STEPHEN), i, 1131. 


separ- 
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Palmitic acid, latent and specific heats 
of (Parks and KELLEY), ii, 949. 
latent heat of fusion of (STRATTON 
and PARTINGTON), ii, 25. 
metallic salts (KLIMONE, Vv. MoLTINI, 
and BENEDIR), i, 506. 
calcium salt, solubility of (HARRISON), 
ii, 190. 
sodium salt, equilibria of sodium 
chloride, water, and (McBAIN and 
LANGDON), ii, 587. 
emulsifying power of (YAIJNIK and 
ILAHI), ii, 968. 
thallium salt (HoLDE and SELIM), i, 
504. 

Palmitylacetic acid, ethyl ester (LEVENE 
and HALLER), i, 890. 

Palmitylacetoacetic acid, ethyl ester 
(LEVENE and HALLER), i, 890. 

N-Palmitylpropylenediamine (SocizTy 
OF CHEMICAL INDUSTRY IN BASLE), i, 
1133. 

a-Paltreubyl alcohol (VESTERBERG), i, 
1062. 

Pancreas, effect of ingestion of food on 

activity of (SEVRINGHAUS and 
Smit), i, 727. 

effect of removal of, on excretion 
(Brerry and RatTHERY), i, 856. 

relation between carbohydrate meta- 
bolism of muscle and (Foster), i, 
1495. 

urinary diastase in diseases of (HAN- 
SEN), i, 856. 

enzymes of (WALDSCEMIDT-LEITz and 

ARTENEOR), i, 1360. 
from (BELFANT!), i, 
nucleic acid from (Jorpgs), i, 182. 
Pancreatic juice, activation of (Lis- 
BONNE), i, 615. 
by enterokinase (Szrn), i, 202. 
Papain, lipase from (SANDBERG and 

i, 1009. 

proteolytic activity of (FABRE and 
FRossakD), i, 863. 

Papaverine nitrite, preparation of (BOEH- 
RINGER Sonn), i, 427. 

Paracetaldehyde, action of, on proteins 
and lipins (CoopEr), i, 91. 

Paracetaldehyde, dibromo- (STEPANOV, 
PREOBRASCHENSKI, and ScHTSCHU- 
KINA), i, 1240. 

Parachloralose (CHEVALIER and CHER- 
BULIEZ), i, 467. 

Parachor and chemical constitution (Suc- 
DEN, ReEp, and WILKINs), ii, 936; 
(SucDEN and WuHITTAKER), ii, 937. 

Paraffin, photographie action of H- 

particles from (BuLav), ii, 1111. 
utilisation of, by micro-organisms 
(Tausson), i, 479. 
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Paraffins, cracking of (WILLIAMs- 
GARDNER), i, 1229. 
ignition of mixtures 
(WHEELER), ii, 408. 
cycloParaffins, structure of (WIGHTMAN), 
i, 894. 
Paraffin wax, melting point of (BsER- 
REGAARD), i, 769. 
decomposition of (WATERMAN and 
PERQUIN), ii, 1125. 
Paraldehyde. See Paracetaldehyde. 
Paralinoleic acid (HASHIMOTO), i, 1234. 
Paramagnetism, theories of (CABRERA), 
ii, 173. 
and the electron configuration of 
atoms (JAcKsoNn), ii, 732. 
of salts (Corron-FEyYTISs), ii, 945. 
of substances with an odd number of 
electrons (TAYLOR and LEwis), ii, 
945. 
Parathyroids, extracts of, and their 


of air and 


activity (Hsorr, Rosison, and 
TENDICK ; CoLuiP), i, 1364. 
hormone from (Coup; CoLLir, 


Cuark, and Scort), i, 754; (CoL- 
Lip and CLARK), i, 1017. 
Particles, electric charge on (SEXL; 
DERIEUX), ii, 832. 
recorder for measuring distribution of, 
in sedimentation (LAMBERT and 
WIGHTMAN), ii, 1194. 
charged, action of, in liquids (BURTON 
and CurRRIE), ii, 531. 
a-Particles, model for (HARGREAVES), 
ii, 835. 
enumeration of (APPLETON, EMELEUS, 
and BARNETT), ii, 10. 
disintegration of atoms by (K1rscu), 
ii, 923. 
capture and loss of electrons by 
(HENDERSON), ii, 922. 
scattering of, by elements (RUTHER- 
ForRD and CHADWICK), ii, 1109. 
ionisation of gases by(GURNEY), ii, 256. 
stopping power of gases for (FOWLER ; 
KRonIG6), ii, 834. 
distinction between H-particles and 
(KarA-MICHAILOVA), li, 621. 
H-Particles, retrograde (K1RscH), ii, 621. 
distinction between a-particles and 
(KAnA-MICHAILOVA), li, 621. 
Paschen-Back effect (RUNGE), ii, 341. 
Passivity (Becker and HILBERG), ii, 
405; (RussELL; GERDING and 
KARSSEN), ii, 406. 
and anodic behaviour of metals 
(Sporet), ii, 550. 
and cathodic overvoltage (LIEBREICH 
and WIEDERUOLT), il, 44. 
of metals, influence of anions on 
(ROTHMUND, LEISENKOLB, and 
STEINHERZ), ii, 131. 
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Pearlite, structure of ferrite and cement- 
ite in (BELAIEW), ii, 768. 

Pechmann colouring matters, constitu- 
tion and formation of (BoGERT and 
RITTER), i, 255. 

Pectic substances in plants (O’DwyYeEnr), 
i, 1225; (Norris and ScHRYVER), 
i, 1226. 

Pectin, coagulation of (KopaczEwsk!), 

i, 872. 
hydrolysis of (SMOLEWskK1), i, 216. 

Pectinogen (Norris and ScuryveERr), 
i, 1226. 

Pelargonidin chloride, and its 3:3’- 
dimethyl ether (Pratrr and Roprn- 
SON), i, 826. 

Pellagra, prevention and causation of 
(GoLDBERGER and TANNER), i, 
1517. 

Peneus setiferus (shrimp), amino-acids in 
muscle of (JonEs, MOELLER, and GERs- 
DORFF), i, 1348. 

Pentachlororuthenious acid. See under 
Ruthenium. 

Pentadecaldehyde, derivatives of (LAN- 
DA), i, 1038. 

Pentadecylidenehydrazine benzoy] and 
m-nitrobenzoyl derivatives (LANDA), 
i, 1039. 

Pentaerythri.«i tetranitrate, crystalline 
structure of (KNAGGs), ii, 748. 

1:3:3':4’: 5’-Pentamethoxybenzoylcou- 
maranone, 2:4-dibromo- (DEAN and 
NIERENSTEIN), i, 953. 

maranone (DEAN and NIERENSTEIN), 
i, 952. 
1:3:3’:4’:5’-Pentamethoxybenzylidene- 
coumaranone, and 2:;4-dibromo-, di- 
bromide (DEAN and NIERENSTEIN), 
i, 952. 
2:4:6:3’:4’-Pentamethoxydiphenyl- 
propane, isomerides of (Drumm, 
O’REILLY, and Ryan), i, 1268. 
2:4:6:3’:4’-Pentamethoxy-aa-diphenyl- 
Aa-propene, and itsdibromide(Drum™, 
O’REILtY, and Ryan), i, 1268. 
1:3:3’:4’:5’-Pentamethoxyflavanone 
(DEAN and  WNIERENSTEIN), i, 
952. 
3:5:7:2’:4’-Pentamethoxyflavylium salts 
(Pratt and Rosrnson), i, 826. 
2:2:3:6:8-Pentamethylbenzopyran (CLAI- 
SEN), i, 278. 
aa’-Pentamethylenediiminodipheny]- 
diacetic acid, nickel salt (Scues- 
INGER), i, 1250. 


Pentamethylenedithiocarbamic _ acid, 


salts of (WHITBY and MATHESON), 
i, 644. 

Pentamethylguanidinium salts (LecneEr, 
GraF, and GNADINGER), i, 1393. 
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Pentamethyll/ewcosulphur-blue (Binz 
and RATH), i, 446. 

Pentane, 

ciscycloPentane, 1:3-diamino-, and its 
(Diets, Bom, and Kot), 
i, 977. 

cycloPentane-1l-carboxylic acid, 1-hydr- 
oxy-, compound of boric acid and 
(HERMANS), i, 501. 

cycloPentane-1’-carboxylylanilinocyclo- 
pentane-l-carboxylic acid, 1:1’-hydr- 
oxy-, lactone (PLANT and Facer), 
i, 1271. 

Pentane-85-diol, compound of boric acid 
and (HERMANS), i, 501. 

ciscycloPentanediol, potassium borates of 
(HERMANS), i, 501. 

Pentanolones, and their phenylosazones 
(Scumint and ASCHERL), i, 364. 

Penta-oxymethylene diacetate (Sraup 
INGER and LUtuy), i, 361. 

48-Pentene, action of hydrogen bromide 
on (Lucas and Moysg), i, 770. 

Af-Pentene, y-chloro- (BOURGUEL), i, 
364. 

Aé-Pentenol (HELFERICH and SCHAFER), 


A8s-Penten-5-ol (CLAISEN), i, 278. 
o-Pentenyl-p-cresol (CLAISEN), i, 278. 
o-Pentenylxylenol (CLAISEN), i, 278. 
¢-chloro- (LEs- 
PIEAU), i, 1376. 
Ae-Pentinen-y-0l, 5e-dichloro-, 
atives of (LESPIEAU), i, 1375. 
Pentosans, determination of (KLING- 
STEDT), ii, 720. 
determination of, in wood (G1ERISCH), 
i, 2932. 
Pentoses in plants (ENGLIs and Hats), 
i, 618. 
new reaction for (BERTRAND; DENI- 
cks), i, 790. 
detection of (THomas), ii, 604. 
detection of, in plant glucosides 
(THomAs and ImAs), ii, 1209. 
cycloPentylideneazine, action of hydro- 
chloric acid on (PERKIN and PLANT), 
i, 842. 
Peppermint oil, influence of hydrogen- 
ion concentration in soil on com- 
ition of (H. and (Mmeg.) H. 
— i, 622. 
Esthonian, constituents of (WEIDER- 
Pass), i, 687. 
Pepsin, ionic nature of (Norrsnor), 
i, 864 
effect of reagents on activity of 
(Hucovuneng and LOISELEUR), i, 
1198. 
effect of temperature and reaction on 
the destruction and activity of 
(EGE), i, 743. 


deriv- 
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Pepsin, action of hydrochloric acid and, 

on proteins (VAN URk), i, 1507. 

study of the action of, by peptisation 
of gold hydrosols (UHLENBRUCK), 
i, 742. 

action of, on insulin (EpsTEIn), i, 
1513. 

hydrolytic and synthetic properties of 
(Borsook and WASsTENEYsS), i, 472. 

synthesis of proteins by means of 
(WASTENEYsS and Borsook), i, 102, 
864. 

determination of, in gastric juice 
(Rostock), i, 1009 ; (Boas, Hirscu- 
and RINDFLEIsCH), i, 
1218. 

Peptase in ieaves (BlLAGOVESCHENSKI 
and BIELOZzRSKI), i, 1009. 

Peptidase, balance of, in man and 
animals (PFEIFFER and STANDENATH), 
i, 1361. 

Peptides, hydrolysis of (LEvkNB and 

Simms), i, 473. 
transformations of (BERGMANN, 
MIEKELEY, and Kann), i, 1134. 
action of alkalis on (LREVENE and 
PFALTZ), i, 1474. 

Peptisation, theory of (SEN), ii, 666. 
Peptones, hydrolysis of, with hydro- 
chloric acid (YAITSCHNIKOV), i, 320. 
Per-acids, formation of (FICHTER and 

STOCKER), i, 239. 

Perbenzoic acid, preparation of (HIBBERT 
and Bunt), i, 1147. 

Perborates. See under Boron. 

Perchlorates and Perchloric acid. See 
under Chlorine. 

Perfumes in foods (Bytsma), i, 1356. 

Perhydridase of milk (SBarsky and 
MICHLIN), i, 472. 

Perhydroanthracene (SCHROETER, VAN 
GLuscHkk, STIER, and 
MULLER), i, 125. 

Periodic system (PALMAER), ii, 90. 
theory of (SOMMERFELD), ii, 177. 
in relation to isotopes (ScHTSCHU- 

KAREV), ii, 462. 
of elements (Oppo), ii, 623. 
Periodicity in electrochemical reactions 
(HEDGEs and ii, 680. 
and unsaturated cyclic compounds 
(PETRENKO-KRITSCHENKO), ii, 1122. 

‘*Permalloy (DELORAINE), ii, 639. 

“ Permalloys,” effect of tension on mag- 
netisation and hysteresis of (BUCKLEY 
and McKKEHAN), ii, 945. 

Permanganates. See under Manganese. 

Permanganic acid. See under Man- 
ganese. 

Permeability (Gyérey), i, 322. 
of cells (Brooks), i, 1004; (CHoparT), 

ii, 521. 
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Permeability of membranes (BANCROFT 
and GuRcHOT), ii, 110. 
for electrolytes (MICHAELIS), ii, 
1150 ; (Fusira), ii, 1151. 
of stereoisomerides (OKaGawa), i, 711. 
reversible (GANs), ii, 173. 
Permutoid structure (KavTsky and 
HERZBERG), ii, 941. 

Pernitric acid. See under Nitrogen. 
Pernitroso compounds, action of potass- 
ium cyanide on (PAssERINI), i, 1290. 
Perowskite, crystal structure of (LEy: 

and NattTA), ii, 1036. 
Peroxides, fusion with, by the explosion 
method (MUEHLBERG), ii, 899. 
organic, syntheses with (GELISSEN and 
HERMANS), i, 379, 545, 663, 664. 
analogies between diazo compounds 
and (GELISSEN and Hermans), i, 
813. 
determination of (Rupr and SIEBLER), 
ii, 432. 
Peroxydases, influence of neutral salts 
on (SMIRNOV), i, 486. 
hydrolysis of starch by (BIEDERMANN 
and JERNAKOFF), i, 11. 
in dried seeds (CovuPIN), i, 615. 
Per-salts, determination of (Rupp and 
SIEBLER), ii, 432. 

Perylene, and its derivatives (ZINKE, 
FuNKE, and PonGratz), i, 819; 
(ZINKE, FUNKE, Matscues, 
BAUER, and LORBER), i, 1436. 

preparation of (COMPAGNIE NATION- 
ALE DE MATIERES COLORANTES ET 
DE PropvitTs CHIMIQUEs), i, 21. 

derivatives of (ZINKE, LINNER, and 
WOLFBATER), i, 383 ; (ZINKE, Pon- 
GRkATZ, and FunKe), i, 354. 

Perylene, 1:12-dihydroxy- (ZinkE and 

HANSELMAYEB), i, 564. 

Perylene colouring matters (BADISCHE 
ANILIN- & Sopa-Fabsrik), i, 1290. 
1:12-Perylenequinone (ZINKE and Han- 

SELMAYER), i, 564. 
Perylenetetracarboxylic seid, and its 
derivatives (KALLE & Co.), i, 406. 
vat dyes trom derivatives of (KALLE & 
Co.), i, 1834. 
Perylenetetracarboxylic acid, ‘tetra- 
chloro-, and its imide (KALLE & Co.), 
i, 1377. 
Petroleum, helium in gas from (CLay), 
ii, 1195. 
sulphur compounds in (BrrcH and 
Norris), i, 628. 
action of sodium hypochlorite on 
(Brrck and Norris), i, 1229. 
Niitsu, naphthenic acids from (Ta- 
NAKA, NaGal, and IsHrpa), i, 252. 
Nishiyama, naphthenic acids from 
(Tanaka and Nacaj), i, 1271. 
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Petromyzon fluviatilis, detection of 
amino-acids and other constituents in 
(FL6ssNER and KuTscHER), i, 327. 

Phanerogams, heterotrophic, chemistry 
of (ZELLNER), i, 1025. 

Phase rule and moving boundaries 
(SMITH), ii, 399. 

Phaseolus lwnatus, enzymes of (Rosrn- 
THALER), i, 1008. 

Phaseolus radiatus, vitamin-A and 
albumin in germinating seeds of 
(Donath), i, 483. 

o-Phenacyloxybenzyl bromide (Freup- 
ENBERG, FIKENTSCHER, and HARDER), 
i, 420. 

Phenanthraphenazinazine, and amino-, 
bromo-, bromonitro-, hydroxy-, and 
nitro- (Srrcar and Dutt), i, 593. 

Phenanthraphenazine-2:7-bis(1’-azo- 
2’-hydroxy-3’-naphthoic acid (Sircar 
and GupTA), i, 984. 

Phenanthraphenazine-2:7-bis(1’-azo- 
2’-naphthol (Strcar and Gupta), i, 
984. 

Phenanthraquinol phenyl ether (Goup- 
SCRMIDT, Vocr, and i, 
1434, 

Phenanthraquinone, action of, on aro- 
matic aldehydes in presence of am- 
monia (S1rcAR and Ray), i, 980. 

Phenanthraquinone, diamino-, diamino- 
dihydroxy-, and tetrahydroxy-, and 
their derivatives (Brass and NIcKEL), 
i, 273 

Phenanthraquinone colouring matters 
(Srrcar and Dutt), i, 593; (Strcar 
and Gurta), i, 983. 

Phenanthraquinonetetrazonium yerbro- 
mides (Brass and NICKEL), i, 273. 

Phenanthraquinonyl-3-azide, acid de- 
composition of (Brass and NICKEL), 
i, 446. 

Phenanthraquinonyl-3-diazonium  per- 
bromide (BRass and NICKEL), i, 447. 

Phenunthrazine (GoLtpscumipT, Voct, 
and BrREDIG), i, 1434. 

Phenanthrene, hydrogenation 

(SCHROETER, VAN HULLE, 
MULLER), i, 130. 

action of aluminium chloride on a 
mixture of m-xylene and (ScCHAAR- 
SCHMIDT, and 
SEvon), i, 241. 

Phenanthrene, 9-bromo-10-hydroxy- 
(GoLpscHMIDT, VocT, and Brepie), 
i, 1435. 

Phenanthrol, oxidation products of 
(GoLDscHMIDT, VoeT, and Brepic), 
i, 1435. 

10-Phenanthryl peroxide, 9-bromo- 
(GoLpscHmipt, Voct, and Brepic), 
i, 1435. 
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Phenarsazinic acid, and its salts and 
derivatives (BurToN and Gipson), 
i, 84. 

Phenazine, l-amino- and 1:3-diamino-, 
and their acetyl derivatives (KEHp- 
MANN and PrUNIEB), i, 304. 

3-amino-7- and -8-hydroxy-, 3:7-di- 
hydroxy-, 3-nitro-7- and -8-hydr. 
oxy-, and their derivatives (KEHR- 
MANN and HAENNy), i, 1330. 

2-hydroxy-, and its derivatives (KEur- 
MANN and CHERPILLOD), i, 303. 
(Wor- 

RALL), i, 808. 

3-p-Phenetidino-5-ketopyrazole (Wor- 

RALL), i, 308. 

Phenetole, 2:4:5-trichloro- (AKTIRN- 
GESELLSCHAFT FUR ANILIN-FAgrI- 
KATION), i, 1145. 

trinitro-, and trinitroanisole, alco- 
holysis of (BRADY and Horton), 
i, 1409. 

o- and p-Phenetolesulphonylacetones, 
and their derivatives (TricEeR and 
BrouM), i, 1453. 

8-o- and p-Phenetolesulphony1-2-methy]l- 
quinolines, and their salts and deriy- 
atives (TROGER and Broum), i, 1453, 

p-Phenetylearbamide (dwu/cin), constitu- 
tion of (TAUFEL and WAGNER), i, 
841. 

changes in the sweetening power of 
(THoms), i, 538. 

Phenol, ultra-violet absorption by 
benzoic acid and (KEPIANKA and 
MARCHLEWSE]), ii, 179. 

heats of formation of aqueous solu- 
tions of (FERGUSON and Hope), ii, 
492, 

surface tension of aqueous solutions of 
(GoaRpD and RIDEAL), ii, 510. 

vapour pressure of aqueous solutions 
of (FERGUSON and FUNNELL), ii, 
501. 

vapour pressure of mixtures of, with 
various compounds (WEISSEN- 
BERGER, SCHUSTER, and SCHULER), 
ii, 649. 

influence of another substance on the 
critical temperature of aqueous solu- 
tions of (Ducketr and PatTrer- 
s0N), ii, 381. 

surface tension of aqueous solutions of 
(Goarp and RIDEAL), ii, 961. 

salting-out of, from aqueous solution 
(HaFNER and Kirtuy), ii, 283. 

molecular state of, in benzene solution 
(PHILIP and CLark), ii, 770. 

equilibrium of salicylic acid, water, 
and (BAILEY), ii, 1064. 

condensation of benzyl alcohol and 
(Huston), i, 249. 
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Phenol, condensation of carbon tetra- 
chloride and (GomBERG and SNow), 
i, 660. 
determination of, in blood (HAAs and 
ScHLESINGER), i, 334. 

Phenol, p-amino-, sulphate, preparation 
of (Hort and Komort), i, 1410. 
tribromo-, and its derivatives (KoHN 

and STRASSMANN), i, 1264. 
8-chloro-mono-, -di-, and -tri-nitro 
derivatives, and their derivatives 
(Hopcson and Moore), i, 1144. 
3-chlorodinitro- (SANE and JOsHI), 
i, 134. 
2:4:5-trichloro-, butyl carbiny] ethers 
of (AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), i, 1145. 
thio-, action of anisilic and benzilic 
acids on (BisTRzycK!I and Ris1), 
i, 1426. 
Phenols, heats of selution of, in water 
(pE Ko.osovsk1), ii, 540. 
catalytic hydrogenation of (VAVOoN 
and BERToN), i, 806. 
catalytic dehydration of mixtures of 
-alcohols and (BRINER, PLi’ss, and 
PAILLARD), i, 248. 
oxidation of (PUMMERER, PUTTFARC- 
KEN, and SCHOPFLOCHER), i, 1262. 
molecular compounds of (WEISSEN- 
BERGER and PiatTri), i, 538, 
539; (WEISSENBERGER and 
ScuustTEr), ii, 648, 765; (WEIs- 
SENBERGER SCHUSTER, and 
ScHULER), ii, 649; (WEISSEN- 
BERGER, SCHUSTER, and MAYER), 
ii, 766. 
with 4:4’-dipyridylium dialkyl 
halides (EMMERT and Ron), i, 
587. 
binary systems of, with acids or esters 
(KREMANN, ZECHNER, and DRAzIL), 
ii, 650. 
alkylation of (CLAISEN, KRrEMERS, 
Rorn, and TIETzE), i, 656 ; (Ciat- 
SEN), i, 1410. 
condensation of, with citric acid 
(MULLER), i, 1442. 
condensation of diphenylformamidine 
with (SHOESMITH and HALDANE), 
i, 39. 
nitrosation of (HopGson and Moore), 
i, 1408. 
esterification of oxalic acid with 
and i, 1235. 
preparation of mercury derivatives 
of (SaccHARIN-FaBRIK AKTIEN- 
GESELLSCHAFT VORM. FAHLBERG, 
List & Co.), i, 1197. 
mercuri compounds of (WELLCOME 
FounpatTion, Lrp., Henry, and 
SHarp), i, 1154. 
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Phenols, monolhiydric, alkyl ethers of, and 
their halogen derivatives (AKTIEN- 
GESELLSCHAFT FOR ANILIN-FaB- 
RIKATION), i, 1143. 

polyhydric, association of (RoUYER), 
i, Si. 

detection of, in plants (WARE), i, 
1122, 

determination of, in essential oils 
(Ret), ii, 604. 

Phenols, amino-, catalytic reduction of 

(HEcKEL and Apams), i, 909. 
action of sulphuryl chloride on 
(ELLER and Lorenz), i, 537. 
diazo derivatives, thermochemistry 
of (SWIENTOSLAWSKI and BLAsz- 
KOVsKA), ii, 1044. 

o-amino-, migration from nitrogen to 
oxygen in (RarrorD and Lan- 
KELMA), i, 809. 

bromo- (KoHN and Frinx), i, 183; 
(KouN and JAWEtTz), i, 185; (KoHN 
and WIEsEN), i, 589; (KoHN and 
WEIssBEkG), i, 655; (KoHN and 
GUTTMANN), i, 1263; (KoHN and 
Lérr; Koun and STRASSMANN ; 
Koun and MARBERGER), i, 1264; 
and Grty), i, 1265. 

2- and 3-bromo-4-nitroso-, and 2-iodo- 
4-nitroso- (Hopcson and Moore), 
i, 1408, 

nitro-, equilibria of, with camphor 

(EFREMOY), ii, 1160. 

action of, with p-toluenesulphonyl 
chloride (Sank and JosuHI), i, 
134. 

phenylearbamates of (Brapy and 
Harris), i, 1261. 

determination of (DESVERGNEs), ii, 
447, 

trinitro-, determination of (Des- 
VERGNES), ii, 447. 

nitroamino-, detection of, in urine 
(DEsVERGNES), i, 328. 

nitroso-, reduction of, with alkali 
sulphides (Porat-Koscnitz) i, 
1060. 

Phenolisatein (SEN and Srrcak), i, 
555. 

Phenolmercurisulphonic acid (SaccHa- 
RIN-FaBRIK AKTIEN-GESELLSCHAFT 
vormM. Fauipenc, List & Co.), i, 
1197. 

Phenolphthalein, effect of alcohol and 
salts on dissociation of (RICHTER), 
ii, 237. 

isoPhenolphthalein, and its derivatives 
(OrNDORFF and BARRETT), i, 35. 

Phenolphthalin, detection of hydro- 
cyanic acid with (Stamm), ii, 76. 

isoPhenolphthalin, and its diacetate 

(OrnDORFF and BARRETT), i, 36. 
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Phenolresorcinolphthalein, and _ its 
derivatives (SEN and Srrcar), i, 554. 
Phenolsulphonephthalein, adsorption of, 
by charcoal and proteins (GROLL- 
MAN), i, 1000. 
effect of alkalis on colour of (Hus- 
BARD and MEEKER), i, 1115. 
diethyl and dimethy] ethers (ORNDORFF 
and SHAPIRO), i, 251. 
determination of, in urine in jaundice 
(ABRAMSON), i, 329. 

o- and p-Phenolsulphonic acids, action 
of nitrous acid on (RopIonov and 
MATVEEW), i, 83. : 

2:3-isoPhenosafranine, 
(Horny), i, 938. 

Phenoxarsine, 6-chloro- (TURNER and 
SHEPPARD), i, 705. 

Phenoxarsines, chloro-, formation of, 
from phenoxyphenyldichloroarsines 
(RoBErts and TURNER), i, 1339. 

dichloro- (RoBeRTs and Turner), i, 
1340. 

Phenoxarsinic acids, chloro- (RoBERTs 
and TuRNER), i, 1340. 

Phenoxides, metallic, preparation of 
(ZETZSCHE, SILBERMANN, and VIRLI), 
i, 1411. 


and its salts 


Phenoxyacetic acid, 2:4-dinitro- 
(CHRISTIANSEN), i, 817. 
Phenoxyacetic acids, hyperthermic 


action of (MAMELI and FIuippt), i, 
466. 

3-(e-Phenoxyamylamino) butylbenz- 
amide hydrochloride (v. Braun and 
ZOBEL), i, 1455. 

o-Phenoxybenzeneazo-8-naphthol- 
(TurNER and SHEPPARD), i, 706. 

a-Phenoxybutyl alcohol (BAEKELAND 
and BENDER), i, 689. 

e-(5-Phenoxybutylamino)amylbenzamide 
hydrochloride (v. BkauN and ZoBEL), 
i, 1456. 

5-Phenoxybutylmalonie acid, and its 
ethyl ester, and a-bromo- (MARVEL, 


MacCorquopaLE, KENDALL, and 
LAZIER), i, 234. 
(Co- 


NANT and Lutz), i, 682. 

9-Phenoxy-2:9-diethoxy-9:10-dihydro- 
acridine (FARBWERKE VORM. 
MeisTER, Lucius, & Brtnine), i, 
429. 

B’-Phenoxydiethyl ether, §-chloro- 
(CrETCHER, KocH, and PITTENGER), 
i, 627. 

9-Phenoxy-2-ethoxyacridine (Fars- 
WERKE VORM. Meister, Lucius, & 
Brtnineo), i, 429. 

e-Phenoxyhexoic acid, a-bromo- (Mar- 
VEL, KENDALL, and 
LAZIER), i, 235. 
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m- and p-Phenoxymethylbenzonitriles 
(v. BRAUN and Rercu), i, 1405. 
p-Phenoxymethylbenzyl alcohol 
Braun and Rercu), i, 1405. 
p-Phenoxymethylbenzyl bromide 
Bravw and Retcu), i, 1405. 
m- and p-Phenoxymethylbenzylamines, 
and their salts and derivatives (vy. 
Braun and i, 1405. 
Phenoxy-P-oxotetrahydrodiazphosphol- 
jum (AUTENRIETH and i, 
1469. 
Phenoxy-P-oxydihydrobenzodiazphos- 
pholium (AUTENRIETH and BO.L)), i, 
1468. 
9-Phenoxy-10-phenanthryl peroxide 
(GOLDsCHMIDT, VoGT, and Brepic), 
i, 1434. 
o-Phenoxyphenylarsinic aeid (TuRNER 
and SHEPPARD), i, 706. 
Phenoxyphenylarsinie acids, and chloro- 
(RoBERTs and TURNER), i, 1440. 
o-Phenoxyphenyldichloroarsine( TURNER 
and SHEPPARD), i, 706. 
and its chloro-derivatives, conversion 
of, into chlorophenoxarsines 
(Roserts and TurNER), i, 1339. 
Phenoxyphenyldichloroarsines, chloro- 
(Roserts and Turner), i, 1340. 
Phenoxy-p-thiodihydrodiazphospholium 
(AUTENRIETH and Meyer), i, 990. 
Phenyl allyl ether, p-oximinoamino-, 
acetyl derivative (KARRER, 
MANN, and HAEBLER), i, 243. 
allyl ethers, transformation 
(CLAIsEN and TIETZE), i, 389. 
benzhydryl sulphide (Bisrrzycxi 
and Risr), i, 1426. 
benzoate, m-bromo- and 3:5-dibromo- 
(Koun and Fink), i, 133. 
benzyl ether, s-tribromo-, and _ its 
nitro derivatives (HoLMEs and In- 
GOLD), i, 1142. 
benzyl ether and sulphide, o-amino-, 
and o-nitro-, and their derivatives 
and Kocn), i, 278. 
B-chloroethyl sulphide, and o-nitro- 


(Vv. 


(v. 


of 


(LEcHER, K6- 
BERLE, SPEER, and StTécKLIN), i, 
390. 


cinnamyl and y-phenylpropyl ethers 
(CLAISEN, KreEmenrs, Korn, and 
TIETZE), i, 656. 

4:4’-dimethoxybenzhydryl sulphide 
(BIsTRZYCKI and Riss), i, 1426. 

di-p-tolyl thiophosphate (AUTENRIETH 
and MEYER), i, 807. 

groups, migration of p-anisyl and 
(TIFFENEAU and ORkKHOV), i, 679. 

hydrogen thiosulphate, 2:4-dihydroxy-, 
and its potassium salt (HELLER), 


i, 315. 
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Phenyl hydroxyphenylalkyl ethers 
(BAEKELAND and BENDER), i, 689. 
o-iodobenzy] ether, o-iodo- (SIEGLITZ 
and Koc#), i, 278. 
p-methylaminophenyl sulphide, and 
its derivatives (RivieR and 
RIcHARD), i, 1417. 
a-methyl-Ag-butenyl ether (CLAISEN, 
Kremers, and TIErze), i, 
656. 

B-phenylethy] ether, o-amino-, o-hydr- 
oxy-, and o-nitro-, and their deriv- 
atives (S1EGLITz and Koc), i, 278. 

cyclopropylmethyl ether (v. Braun, 
FussGANGER, and KvuuHy), i, 1402. 

Phenyl-4-acenaphthylmethane (LorrI- 
MAN), i, 673. 
Phenyl-4’-acenaphthylmethane-2-carb- 
oxylic acid (LoRRIMAN), i, 673. 
Phenyl-4-acenaphthylphthalide (Lorri- 
MAN), i, 672. 
Phenylacetaldehyde-ammonia (GRIG- 
NARD and Escovurrov), i, 931. 
B-Phenylaeetaldimine, and its hydro- 
chloride (GRIGNARD and EscovuRRov), 
i, 931. 
3-Phenylacetamido-p-eresol, 5-chloro-, 
and its p-toluate (RAIFORD and 

LANKELMA), i, 810. 

Phenylacetic acid, hydroxylamine salt 
(OESPER and BALLARD), i, 1223. 
d-and /-Phenylacetic acids, a-bromo- and 

a-chloro-, bornyl esters (MCKENZIE 

and SMITH), i, 822. 

Phenylacetomethylamide, o-nitro- (NE- 
BER, HARTUNG, and Rvopp), i, 
1073. 

Phenylaceto-8-phenylethylamide, 
o-amino- (GADAMER, OBERLIN, and 

SCHOELER), i, 576. 

3-Phenylacetoxymethyl-6-methyl- 
benzthiopyrone (KXROLLPFEIFFER, 

ScHuULTzE, SCHLUMBOHM, and Som- 

MERMEYER), i, 1307. 

o-Phenylacetyldeoxybenzoin (WeEIss and 

SONNENSCHEIN), i, 937. 

Phenylalkylcyanoacetamides (THOMP- 
sON, BEDELL, and BUFFETT), i, 699. 
Phenylalkylhydantoins (THOMPSON, 

BEDELL, and BuFFETT), i, 699. 
8-Phenyl-3-allyl-4:5-benzocoumaran-2- 
one (LOWENBEIN, SimoNIS, LANG, 

and Jacobus), i, 148. 

8-Phenyl-3-allylcoumaran-2-one (Liw- 

ENBEIN, S1IMONIS, LANG, and Jaco- 

BUS), i, 148. 

8-a-Phenylallyl-y-cresol, and its phenyl- 

carbamate (CLAISEN and i, 

389. 

2-Phenyl-2-allyldiketohydrindene, 

— derivatives of (RADULESCU), i, 
159, 
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o-a-Phenylallylphenol, and its phenyl- 
carbamate (CLAISEN and TIETZE), i, 
389, 

a-Phenyl-a-allylsuccinamic acid, ethyl 
ester (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), i, 376. 

a-Phenyl-a-allylsuccinimide (Fars- 
WERKE VORM. MEISTER, Lucius, & 
Brt nino), i, 376. 

1-Phenyl-4-allylthiosemicarbazide, o0- 
nitro- (GUHA and Ray), i, 1462. 

Phenyl/c/raaminobenzene, and its deriv- 
atives (KEHRMANN and STANOYE- 
VITcH), i, 1332. 

2-Pheny1-4-aminomethylquinoline, and 
its salts (JoHN), i, 1817. 

4-Phenyl-1-0-aminophenylthiosemicarb- 
azide (GUHA and Ray), i, 1462. 

Phenyl aminostyryl ketones, perchlor- 
ates of (PFEIFFER), i, 410. 

Phenylisoamyldithiocarbamic acid, salts 
of (WuH!TBY and MATHESON), i, 644. 

methyl-A*-cyclopenten-l-one (RYAN 
and LENNON), i, 1282. 

3-Phenyl-4-p-anisyleoumarin, 7-hydr- 
oxy-, and its acetyl derivative (BaR- 
GELLINI), i, 1442. 

8-Phenyl-S-anisylethylamine, §-hydr- 
oxy-, action of nitrous acid on (OREK 
Hov and RoGER), i, 262. 

aa-Phenyl-p-anisylethylene iodchydrin 
(TIFFENKAU and OREKHOV), i, 680. 

a- and §-Phenylanisy]furoxanes 
(MEISENHEIMER, LANGE, and LAm- 
PARTER), i, 1075. 

penten-l-one (RYAN and LENNON), i, 
1282. 

4-carboxylic acid, and its ethyl ester 
(Minunni, Lazzarint, and D’Urso), 
i, 1176. 

Phenyl-p-anisyl-a-naphthylmethane 
(DILTHEY), i, 651. 

Phenyl-y-anisyl-a-naphthylmethyl 
bromide and chloride (DILTHEY), i, 
651. 

Phenylanisylpyrazolines, acetyl deriv- 
atives, and 4-hydroxy-(FREUDENBERG 
and STOLL), i, 70. 

Phenylarsenious oxide, 3-nitro-4-hydr- 
oxy- (CHRISTIANSEN, Norton, und 
SHOHAN), i, 1471, 

Phenyl-1-arsenoxide-4-stibinoxide 
(CHEMISCHE FABRIK VON HEYDEN), 
i, 86. 

Phenylarsinie acid, y-amino-, salts of, 

crystal structure of (GILTA), ii, 93. 

action of pyruvic acid and, on 
aldehydes (ADAMs and JoHNson), 
i, 319. 


| 
| 
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Phenylarsinic acid, y-amino-, benzoyl, 
aminobenzoyl, and nitrobenzoyl de- 
rivatives of, and their derivatives 
(Kine and Murcag), i, 319. 

3-amino-4-hydroxy-, %-acety] deriv- 
ative, bismuth salt, action of, 
in syphilis (LEvapiT1), i, 1005; 
(FourRNIER and ScowartZ), i, 1006. 

4-amino-3-hydroxy-, action of carb- 
onyl chloride on (CassELLA & Co.), 
i, 372, 

8-chloro-2-amino-4-hydroxy- and its 
acetyl derivative, and 3-chloro-2- 
nitro-4-hydroxy-(CAssELLa & Co ), 
i, 1471. 

3-oximinoamino-4-hydroxy-, 3-acetyl 
derivative (KARRER, DIECHMANN, 
and HAEBLER), i, 243. 

Phenylarsinic acids, diamino- and nitro- 
amino-, benzoyl derivatives (HAMIL- 
TON and Magor), i, 990. 

Phenyl-l-arsinic acid-3-stibinie acid, 
4-hydroxy- (CHEMISCHE FABRIK VON 
HEYDEN), i, 86. 

Phenylarsinodicarboxylic acid, ethyl 
ester (Jos, REIcH, and VERGNAUD), 
i, 173. 

Phenylazodiacetylsuccinic acid, p- 
amino-, acetyl derivative, ethyl ester 
(BiLow and Bavr), i, 1327. 

Phenylbarbituric acid, bromo- (Voor- 
HEEs and SKINNER), i, 837. 

2-Phenyl-1:3-benzdiazole, and its hydro- 
chloride (GuHA and Ray), i, 1462. 

N-Phenylbenzimidophenyl ether, and 


its chloro-derivatives, molecular re- - 


arrangement of (CHAPMAN), i, 1400. 
8-Phenylbenzopyran, bromohydroxy- 
and hydroxy-, and their derivatives 
(KaugIL and NIERENSTEIN), i, 53 
2-Phenylbenzopyrylium chloride, 3:5:7- 
2-2’:4’-pentahydroxy-. See Morinidin 
chloride. 
1-Phenylbenzoxazole, 1-o-hydroxy- 
(v. AUWERs and JorDAN), i, 265. 
8-Phenyl-3-benzoylcoumaran-2-one 
(L6weEnBEIN, Simonis, Lane, and 
Jacosus), i, 148. 
Phenylbenzoyldiazomethane, reaction of 
carbon disulphide with (MEYER), i, 
424, 


1-Phenylbenzthiazole methiodide 
(CLARK), i, 841. 
2-Phenylbenztriazole, p-amino-, m- 


amirto-o-hydroxy-, mm’-di-bromo- and 
-chloro-s-p-hydroxy-, dibromodi- 


hydroxy-, p-mono- and op-di-hydroxy-, 
and their derivatives (ELBs), i, 163. 

1-Phenylbenztriazole-5-carboxylic acid, 
7-amino-, and its acetyl derivative, 
and 7-nitro- (LINDEMANN and WEs- 
SEL), i, 1100. 


INDEX OF SUBJECTS. 


2-one (LOWENBEIN, SIMONIs, Lana, 
and i, 147. 

3-Pheny1-3-benzylcoumaran-2-one 
(LGOWENBEIN, Srimonis, LANG, and 
JAcoBUs), i, 147. 

Phenyl benzyl diketone, and its deriy- 
atives (MALKIN and RoBinson), i, 559. 

Phenylbenzyldimethylammonium 

iodide, compound of iodoform with 
(STEINKoPF and BEssARITSCB), i, 495. 
Phenylbenzyldimethylarsonium iodide, 
compound of iodoform with (STEIN- 
KOPF and BEsSARITSCH), i, 496. 
a-Phenylbenzyl ethy! ketone, semicarb- 
azone (L&vy and LAGRAVE), i, 679. 

Phenylbenzylglyoxal. See ay-Diphenyl- 

propan-af-dione. 

Phenylbenzyl-y-hydroxytolylacetic 

acid, potassium salt (LOWENBRIN, 
Simonis, LANG, and JAcogus), i, 147. 
3-Phenyl-3-benzyl-5-methylcoumaran- 
2-one (LOWENBEIN, Srmonis, Lane, 
and JAcogvus), i, 147. 
a-Phenylbenzyl methyl ketone, semi- 
carbazone (Livy and LAGRAVE), i, 679. 
Phenylbenzylmethyl-(methylanilino- 
ethyl)ammonium nitrate (WEDEKIND 
and UTHE), i, 536. 
aminoethylammonium nitrate, decom- 
position of, by aniline in chloroform 
solution (WEDEKIND and UTHE), i, 
1059, 
a-Phenyl-8-benzyl-8-methylpropane 
(TRoTMAN), i, 383. 
as-Phenylbenzyl-p-phenylenediamine, 
aud its derivatives (DESAI), i, 388. 
Phenyl o-benzylphenyl ketone (MAYER 
and i, 1076. 
a-Phenyl-8-benzylpropane, 
(TROTMAN), i, 382 
-y-amino- 
(THoMAS and i, 250. 
Phenylbenzylpyrazoles, chloro- (Vv. 
AUWERS and Mavss), i, 1179. 
2 Phenyl-S-benzylquinoxaline (MALKIN 
and Roprnson), i, 559. 
Phenyl-bis-(3-hydroxy-4:4’-dicarb- 
ethoxy-5:5’-dimethyl-2:3’-dipyryl)- 
methane, and its derivatives (FIscHER 
and Heyss), i, 78. 
w-Phenylbiuret, and its methyl deriv- 
atives (GATEWOOoD), i, 805. 

Phenyl! a8-dibromo-a-methoxy-8- 
henylethyl ketone (MALKIN and 
OBINSON), i, 559. 

3-Phenylbromomethyl-6-methylbenz- 

thiopyrone, and its pyridinium salt 
(KROLLPFEIFFER, Scu- 
LUMBOHM, and SOMMERMEYER), i, 
1307. 


B-bromo- 
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2-Phenyl-6-bromo-4-methylquincline, 
aud its salts (JoHN and WEnER), i, 
1452. 

Phenyl-p-bromophenylformamidines, 
N-hydroxy-N- and --N’-p-chloro- (Far- 
row and INGoLp), i, 155. 

methyl chloride (DiLrHey), i, 653. 

Phenyl- N-p-bromophenylnuitron, 
hydroxy- ‘BAMBERGER), i, 142. 

Phenyl-y-bromophenyloxazolidines 
(Dains, BREwsTER, MALM, MILLER, 
MANEVAL, and SULTZABERGER), i, 
1064. 

Phenylbromotolylearbamide (BAMBER- 
GER), i, 143. 

Phenylbromotolylthiocarbamide (Bam- 
BERGER), i, 143. 

5-Phenylbutinene (Bert, Dorigr, and 
Lamy), i, 1373. 

Phenylbutinoic acid (BouRGUEL), i, 770. 
Phenyl-n-butyleyanamide Braun, 
FussGANGER, and Kun), i, 1403. 
Phenyl butyl ketones, 2:4-dihydroxy- 
(SHARP & DoHME and DonmMe), i, 

541. 

(v. 
BRAUN, FussGANGER, and KvHy), i, 
1403. 

Phenylearbamic acid, 2-chloro-4:6-di- 
nitro-, ethyl ester (KNIPHORST), i, 907. 

Phenylcarbamide, bromodinitro-, chloro- 
dinitro-, and 2:4:6-trinitro- (KNIp- 
HORST), i, 906. 

Phenylearbamidomalonic acid, 
ester (GATEWOOD), i, 1189. 

8-Phenyl-a-carbethoxyhydrazine-S- 
diphenylacetic acid (INGoLD and 
WEAVER), i, 580. 

Phenylearbimide, action of methyl- 
carbamide on (BILTz and Beck), 
i, 1393. 

Phenylearbylamine, action of a-naph- 
thol with (PAssERINT), i, 1298. 

Phenylchelerythrine, and its chloro- 
aurate (GADAMER and STICHEL), i, 
287. 

Phenyldichloroarsine, additive com- 
pound of aluminium chloride and 
(Hunt and TurNER), i, 844. 

Phenyl-88’-dichlorodivinylarsine, and 
its derivatives (HUNT and TURNER), 
i, 844. 

2-Phenylchloro-4-methylquinolines, 
and their salts (JoHN and WEBER), i, 
1452. 

pyrazoline (v. AUWERS and KREU- 
DER), i, 1455, 

Phenyl-4-chloropiaselenazonium 
chloride (Batrreay and V&cuHo7), i, 
1467. 


ethyl 
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Phenyl o-chlorostyryl ketone, o-hydr- 
oxy-, and its acetyl derivative and 
their dibromides (ROTHLISBERGER), i, 
572. 

Phenyl-8-chlorovinylchloroarsine 
(Hunt and TurneER), i, 843. 

Phenylehromans. See Phenylbenzo- 
pyrans. 

3-Phenylchroman-2-one, and its pheny!- 
hydiazone (KaHILand NIERENSTEIN), 
i, 52. 

Phenyleinchonic acid, 8-hydroxyethy] 
ester (CRETCHER and PITTENGER), 
i, 1415. 

a-Phenylcinnamylideneacetonitrile, 
photodimerides of (StopBE and KvuHR- 
MANN), i, 253. 

Phenyl cinnamylidenemethyl ketone, 
p-hydroxy-, glucoside (BARGELLINI 
and LEONE), i, 1284. 

Phenyleitronellylacetic acid, and its 
derivatives (BECHERER), i, 664. 

Phenyleitronellylamine, and its salts 
and derivatives (Rupe and RINDER- 
KNECHT), i, 658. 

Phenylcitronellylearbinol (RurE and 
RINDERKNECHT), i, 658. 

as-Phenylcitronellylhydrazine, and its 
derivatives (RupE and RINDER- 
KNECHT), i, 658. 

3-Phenyleoumarin, 6-bromo-, 6-chloro-, 
6:8-dichloro-, and 7-hydroxy-, and 
its acetyl derivative (DEY and Row), 
i, 150. 

4-Phenyleoumarin, 5:7:4-p-trihydroxy-, 
and its triacetyl derivative (BARGEL- 
LINI), i, 1299. 

3-Phenylcoumarone, 2-hydroxy-, potass- 
ium, and sodium derivatives (LOWEN- 
BEIN, SIMONI8, LANG, and Jacogrs), 
i, 147; 

-Phenylerotonamide, a-hydroxy-, 
derivatives of (ROUGAULT), i, 921. 

Phenylcyanamide, 2:4-dinitro- (GivA 
and PkTRONIO), i, 1396. 

Pheny]-di-3(2-anilino-1:4-naphtha- 
quinony])-amine (Frizs and 
i, 940 


Phenyl aa-di-y-anisylbenzyl ketone 
(TIFFENEAU and OREKHOV), i, 
680. 

a-Phenyl-88-dibenzylpropane (TRoT- 
MAN), i, 383. 
Phenyldiethylallylammonium iodide, 


compound of iodoform with (STEIN- 
KOPF and BEsSARITSCR), i, 495. 

a-Phenyl-aa’- and -aa’-diethylsuccin- 
imides (FARBWERKE VORM. MEISTER, 
Lucius, & BrtNING), i, 377. 

a-Phenyl-a’a’-diethylsuccinonitrile, a- 
cyano- (FARBWERKE VoRM. MEISTER, 
Lucius, & Brtnine), i, 377. 


4 

; 
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Phenyldihydrochelerythrine, and _ its 
chloroaurate (GADAMER and STICHEL), 
i, 287. 
1-Phenyldihydrofluorenone, 3-hydroxy- 
(JONESCU), i, 1154. 
Phenyldi-indonylearbinol (RADULESCU 
and GEORGESCU), i, 1287. 
1-Phenyl-3:5-di-indylpyrazole (Oppo), 
i, 297. 
Pheny]-2-diketohydrindenylmethyl- 
malonic acid, and its ethyl esters and 
lactones (JONESCU), i, 1154. 
ionic acid (Jonmscv), i, 1154. 
Phenyl-1:3-diketones, o-hydroxy-, action 
of ammonia on (WitTTI@), i, 279. 
1-Pheny]-3:5-diketopyrazolidines, nitro-, 
nitrophenylhydrazine derivatives of 
(VAN ALPHEN), i, 83. 
Phenyl §8:p-dimethoxystyryl ketone 
(MALKIN and Rosrnson), i, 559. 
Phenyl 2:3-dimethoxystyryl ketone, p- 
hydroxy-, and its sodium salt (Preir- 
FER, ARMBRUSTER, BACKES, and 
OBERLIN), i, 270. 
2-Phenyl-6-dimethylamino-4-methyl- 
quinoline, and its salts (JoHN and 
WEBER), i, 1452. 
Phenyl y-dimethylaminostyryl ketone, 
salts of (PFEIFFER), i, 410. 
pyrazoline (v. AUWERSand KREUDER), 
1, 1455. 
3-Phenyl-3:5-dimethylconmaran-2-one 
Srmonis, LANG, and 
JACOBUS), i, 147. 
inene(Ruprand RINDERKNECHT),i,533. 
and RInDERKNECH?), i, 533. 
and RINDERKNECHT), i, 533. 
inen-0-0] (RUPE and RINDERKNECHT), 
i, 533. 
4-Pheny]-2:6-dimethy1-2:3-dihydro- 
pyridine-3:5-dicarboxylic acid, ethyl 
ester, ~-cyanide (MUMM), i, 925. 
1-Phenyl-3-dimethylene-4-methylpyr- 
azolone, and its hydrochloride (Kts- 
TER), i, 923. 
thiocarbamide, and its salts (LEcHER), 
i, 1391. 


2-Phenyl-4:5-dimethylglyoxaline, and 


its picrate (MorGan and HIckKIn- 
BOTTOM), i, 156. 
(Oppo), i, 297. 
4-Pheny]-1:6-dimethylmethylenedi- 
hydropyridine, and m-nitro-, and their 
derivatives (Mumm), i, 965. 
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a-Phenyl-88-dimethylpentan-a-ol, and 
its phenylurethane (HALLER, Bauer, 
and RAMART), i, 261. 
and its phenylurethane (HALLER, 
Baver, and RamMaRrr), i, 261. 
1-Phenyl-3:5-dimethylpyrazole, p-nitro- 
(v. AUWERS and KREUDER), i, 1455. 
5-Phenyl-1:3-dimethylpyrazoline, and 
its picrate(v. AUWERS and KrEupeER), 
i, 1455. 
3-Phenyl-1:2-dimethylpyrazolium 
iodide, 5-iodo- (v. AUWERS and 
Mavss), i, 1179. 
1-Pheny]-2:3-dimethyl-5-pyrazolones, 
mono- aud di-chloro- (CHATTAWAY 
and Strovts), i, 71. 
4-Phenyl-1:6-dimethylpyridine-3:5-di- 
carboxylic acid, ethyl ester, metho- 
sulphate (Mumm), i, 964. 
1-Phenyl-2:5-dimethylpyrrole,  3:4-di- 
iodo-, and 3:4-dinitro- (PIERONI and 
NocEnTIN!), i, 1097. 
1-Pheny]-2:5-dimethylpyrrole-3-carb- 
oxylic acid, 4-iodo-, and its silver salt 
and Nocentrn1), i, 1097. 
and its 
salts (JOHN and WEBER), i, 1452. 
Phenyldimethyltetrahydroindazoles, 
and their perchlorates (v. AUWERS, 
v. Sass, and WITTEKINDT), i, 1182. 
2-Phenyl-6:6-dimethylthiopyranone 
(ARNDT, PuscH, and ScHwakrz), i, 


1304. 
Phenyldi-a-naphthylmethyl acetate 
(SCHOEPFLE), i, 811. 
Phenyldi-a-naphthylmethylamine 


(ScHOEPFLE), i, 811. 

Phenyl 3:4-dioxymethylenestyryl 
ketone, 4-hydroxy-, glucoside (Bar- 
GELLINI and LEONE), i, 1284. 

Phenyldiphenazineoxazine (KEHRMANN 
and BENER), i, 444. 

N-Phenyldiphenylacetamide, 
(VAN ALPHEN), i, 83, 

dihydrofuro-3:4-diazole (VAN ALPH- 
EN), i, 81. 

Phenyldiphenylyl-a-naphthylcarbinol, 
additive compounds of (DiLTHEY), i, 
653. 

Phenyldiphenylyl-a-naphthylmethyl 
bromide and methy] ether (DILTHEY), 
i, 653. 

Phenyldi-o-tolylmethane-o-carboxylic 
acid (WzEIss and KorxEzyyn), i, 560. 

Phenyldiveratroharmyrine methosulph- 
ate (ARMIT and Kosinson), i, 1172. 

o-Phenylenecarbamide, acetyl and 
benzoyl derivatives (HELLER, BucH- 
WALDT, Fucus, KLEINICKE, and 
Koss), i, 1824. 


o-nitro- 


LL 
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Phenylene-2-p-chlorophenyltriazolylene- 
lyeollic acid, and its sodium salt 
(CHARRIER, GALLOTTI, and VITALE), 
i, 307. 

p-Phenylenediamine, electrolytic pre- 

paration of (NoRRIsand CUMMINGs), 
1, 668. 
oxidation of, by the action of hydrogen 
peroxide and formaldehyde 
(LAtr), i, 1457. 
in tissues (v. i, 
93. 

Phenylenediamines, compoundsof carbon 
suboxide with (vAN ALPHEN), i, 81. 
o- and m-Phenylenediamines, hydro- 
ferricyanides of (CUMMING), i, 122. 
o-Phenylenediphenyldiglycollolactone, 
and its methyl ester (WEISS and Son- 

NENSCHEIN), i, 938. 

Phenyleneoxamide, salts and 0-benzoyl 
derivative of (HELLER, BucHWALD?’, 
Fucus, Kiernickr, and Ktoss), i, 
1324. 

Phenylene-2-phenyltriazolyleneglycol- 
lic acid, and its sodium salt (CHAR- 
RIER, GALLOTTI, and VITALE), i, 
806. 

r-Phenylethanolmethylamine, 0-dihydr- 
oxy-,hydrochloride(Soci£1& CHIMIQUE 
pEs UsINEs i, 136. 

3-Phenylethoxymethy1-6-methylbenz- 
thiopyrone (KROLLPFEIFFER, 
ScHULTzE, SCHLUMBOHM, and Som- 
MERMEYER), i, 1307. 

2-Phenyl-8-ethoxy-4-methylquinoline, 
and its salts (JoHN and WEBER), i, 
1452. 

B-Phenylethylacetoacetic acid, ethyl 
(v. AuweRs and MGLLER), i, 
404. 

7-(8-Phenylethyl)acetylacetone 
Auwers and MG6LLER), i, 404. 

B-Phenylethyl alcohol, synthesis of 
(LEONARD), i, 918. 

Phenylethylamine, condensation of, with 
s-dichlorodimethy!] ether (Sort), i, 
387. 

Phenylethylamine, chloro-p-inydroxy-, 
= its hyurochloride (ZEYNEK), i, 

8-Phenyl-y-ethylamylene 
(RocER), i, 660. 

Phenylethylbarbituric acid, dimethyl- 
amine salt (HOFFMANN, La RocuE & 
Co.), i, 300. 

acid (Dox), 
a 

3-Phenyl-3-ethyl-4:5-benzocoumaran- 
2-one (LOWENBEIN, SiMonis, LANG, 
and Jacobus), i, 148. 

and 
its hydrochloride (Gray), i, 830. 


(Vv. 


By-glycol 
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5-Phenyl-y-ethylbutan-y-ol, 5-amino-, 
and its hydrochloride and benzoyl 
derivative (THOMAS and BETTZIECHE), 
i, 250. 

Phenylethylearbamic acid, 4-bromo-2:6- 
dinitro-, esters of (KNIPHORST), i, 
906. 

a-Phenyl-8-ethylearbamide, bromo-, and 
chloro- (KNrIpHORST), i, 906. 

2-8-Phenylethylehromone, 3:7-dihydr- 

(Roprnson SHrNopA), i, 


(LOWENREIN, Stmonis, Lanco, and 
JACOBUS), i, 148. 
Phenylethyldimethylamine, p-amino- 


(KINDLER), i, 387. 

2-8-Phenylethyl-4:4-dimethylhomo- 
phthalimide (HawortTH, PERKIN, and 
PINK), i, 1168. 

Phenylethylene, a8-dithiocyano-(S6DER- 
BACK), i, 899. 

5-8-Phenylethyl-5-ethylbarbituric acid 
(Dox), i, 301. 

B-Phenylethylethylmalonic acid, and 
its ethyl ester (Dox), i, 300. 

Phenylethylcyclohexylamines, and their 
salts (WIELAND and DRAGENDORFF), 
i, 1089. 

Phenylethyl ~-hexyl ketone (THIER- 
FELDER and KLENK), i, 193. 

N-8-Phenylethylhomophthalamic acid, 
and its methyl ester (Haworrtna, 
PERKIN, and Pink), i, 1168. 

2-8-Phenylethylhomophthalimide (Ha- 
WORTH, PERKIN, and Pink), i, 1168. 

$-a-Phenylethylideneoxindole (WIN- 
DAUS, JENSEN, and SCHRAMME), i, 
19. 

Phenylethylketazine (MAZOUREVITCH), 
i, 1240. 

8-Phenylethyl ketone, o-hydroxy-, and 
its salts (FREUDENBERG, FIKENT- 
SCHER, and HarpER), i, 420. 

B-Phenylethylmalonic acid, ethyl ester, 
and its amides (Dox), i, 300. 

B-Phenylethylmethylamine (KINDLER), 
i, 387. 

B-Phenylethyl methyl ketone, »-hydr- 
oxy-, and its derivatives (MURAI), i, 
1158. 

4- 
bromo-2:6-dinitro-, chlorodinitro-, and 
2:4-di- and 2:4:6-tri-nitro- (KNIP- 
HORST), i, 906. 

a-Phenylethyloxindole (WINDAUS, JEN- 
SEN, and SCHRAMMB), i, 19. 

«-Phenyl-y-ethylpentan-y-ol, 5-amino-, 
and its benzoyl derivative (Tuomas 
and BrTTzIEcHe), i, 251. 

3-Phenyl-l-ethylpyrazole, and its picrate 


(vy. AuwERs and Scumipr), i, 586. 


| | 
| 
1301. 

3-Phenyl-3-ethylcoumaran-2-one 
{ 
| 
| 
| 
| 
| 
| 
| 
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Phenylethylpyrazoles, chloro- (v. Av- 
WERs and Mauss), i, 1179. 
B-Phenylethylpyridine, 2-8-bromo-8-o- 
nitro-, hydrobromide (RATH and LEH- 
MANN), 1, 432. 
a-Phenyl-a-ethylsuccinamic acid, ethyl 
ester (FARBWERKE VORM. MREISTER, 
Lucius, & Brtnrne), i, 376. 
a-Phenyl-a-ethylsuccinimide (FARB- 
WERKE VORM. MEISTER, Lucius, & 
Brtnino), i; 376. 
2-8-Phenylethyl-1:2:3:4-tetrahydroiso- 
quinoline, and its hydrochloride (Ha- 
WORTH, PERKIN, and Pink), i, 1168. 
Phenylethyldithiocarbamic acid, salts of 
(WHITBY and MaTHEson), i, 644. 


1-Phenyl-4-ethyl-1:2:3-triazole (Brr- 
THO), i, 840. 
8-Phenylflavone, 7-hydroxy-, and its 


acetyl derivative (BAKER and Rosin- 
son), i, 1299. 

5-Phenylfluoflavine (KEHRMANN and 
BENER), i, 443. 


1-Phenylfiuorenone, 3-hydroxy- (Jo- 
NEscu), i, 1154. 
Phenylfluorone, p-hydroxy-, and its 


acetyl derivative (GomBERG and 
Snow), i, 660. 

9-Phenylfluorone, 9-0:p-dihydroxy- (SEN 
and SarKaR), i, 813. 

Phenyl furfurylidenemethyl ketone, 
4-hydroxy-, glucoside (BARGELLINI 
and LEONE), i, 1284. 

Phenylgermanonic acid (MorGAN and 
Drew), i, 1197. 

B- -Phenylglutamic acid (HARINGTON), i, 
1094. 

B-Phenylglutarie acid, ethyl ester 
(SPEIGHT, STEVENSON, and THORYE), 
i, 32. 

8-Phenylglutaric acid, a-amino-, benz- 

oyl derivative, and a-oximino-, and 
its ethy] ester (HakINGTON), i, 1094. 

a-mono- and aa’-di-bromo-, and their 
esters, and a-bromo-a’-hydroxy-, 
ethyl ester, lactone (HarRDI and 
THORPE), i, 924. 

Phenylglyeine, derivatives of (WEs- 
SELY), i, 1152. 

Phenylglycine, y-hydroxy-, synthesis of 
(SHiMo), i, 1423. 

Phenylglycine-o-carboxylic acid, 4-iodo- 
(KaxB and VoGEL), i, 161. 

Phenylglycoi, potassium borate of (HER- 
MANs), i, 501. 

N-Phenylglycylglycine, and its ethyl 
ester (WESSELY), i, 1152. 

NV-Phenylglycyl-/- ‘tyrosine, ethyl ester 
(WEsSsELY), i, 1152. 


2- m-, and p- 


nitro-, and their salts and 4- ‘earboxylic 
acids (PyMAN and STANLEY), i, 158. 


INDEX OF SUBJECTS. 


4(5)-Phenylglyoxaline, 2-bromo-, 5(4)- 
bromo- and its salts, and 2:5(2:4)-di- 
bromo- (FoRSYTH and Pyman), i, 700. 

4(5)-Phenylglyoxaline-5(4)-carboxylic 
acid, and 2-thiol-, ethyl esters (For- 
SYTH and PymAy), i, 700. 

8-Phenylglyoxime, a-hydroxy-, and its 
derivatives (Ponz1o), i, 1075. 

Phenylglyoxylic acid, p-bromo-, and its 
methy] ester, and p-nitro-, xylylhy. dr- 
azones of (BuscH and y. Brust), i, 
400. 

B-Phenyl-A*7-heptadiene 
and DuBIEN), i, 112. 

and 
DvBIEN), i, 112. 

( Vor- 
LANDER, FiscwER, and Kunze), i, 
1068. 

acid 
(VoRLANDER, FiscuEer, and Kunze), 
i, 1069. 

DvBIEN), i, 111. 

s-Phenylheptylhydrazire 
VITCH), i, 1247. 

a-and -Phenylhexa-65-diones, and their 
copper salts (MorGAN, Drew, and 
PorTER), i, 363. 

9-Phenylhexahydrocarbazole, 11-nitro- 
10-hydroxy- (LINNELL and PERKIN), 
i, 63. 

6-Phenylhexahydro-1:2:3:4-tetrazine- 
1:2:3:4-tetracarboxylic acid, ethyl 
ester (INGOLD and WEAvER), i, 581. 

a-Phenyl-y-hexanol, resolution and rota- 
tion of, and its salts and esters 
and Kenyon), i, 914. 

s-Phenylcyclohexylhydrazine (GooDWIN 
and BaILEy), i, 843. 

Phenylhydantoins, p-hydroxy-(CoGHILL 
and JOHNSON), i, 582. 

3-Phenylhydantoin-[A°:°’]-oxindole 
(Hitt and HENzs), i, 306. 

— (LEVENE), i 
979. 


(GRIGNARD 


(Mazoure- 


Phenylhydrazine, compounds of carbon 
suboxide with (VAN ALPHEN), i, 83. 
reaction of mercuric acetate with 
(VEccnIoTTI and CApopacagvaA), i, 
1106. 
acetyl derivative, bromination of 
(Humpuriks and Evans), i, 1339. 
Phenylhydrazine, o-amino-, and its 
derivatives (GuHA and Ray), i, 
1461. 
2:4-dibromo-, preparation of (Hum- 
PHRIES and Evans), i, 1339. 
3:4-dibromo- (VorocEeK and Jiro), i, 
317. 
o-nitro-, derivatives of (GUHA and 
Ray), i, 1462. 


| 


INDEX OF SUBJECTS, 


3-Phenylhydrazino-5-phenyl/sooxazole, 
4-amino- and 4-nitroso- (RUGGERI), 
i, 79 

Phenylhydrazones, behaviour of, when 

dissolved in organic solvents 
(RASTELL!), i, 256. 

reduction of (GoopwIN and BalLey), 
i, 843. 

action of chlorine on (HUMPHRIES, 
HvuMBLE, and Evans), i, 989. 

influence of constitution on formation 
of pyrazolines from (v. AUWERS and 
KREUDER), i, 1456. 

Phenyl 2-hydroxy-4:6-dimethoxystyryl 
ketone (PRATT and Rosrnson), i, 825. 

Phenylhydroxyfurazan, and its deriv- 
atives (GASTALDI and REposst), i, 988. 

Phenylhydroxylamine, nitroso- (cup- 
Jerron), salts of (AUGER, LAFONTAINE, 
and CASPAR), ii, 328, 

Phenyl 2-hydroxy-3-methoxystyryl ke- 
tone, and its potassium salt, and 
acetyl derivative (PFEIFFER, ARM- 
BRUSTER, BACKES, and OBERLIN), 
i, 270. 

Phenyl 4-hydroxy-3-methoxystyryl ke- 
tone, 4-hydroxy-, glucoside (Bar- 
GELLINI and LEONE), i, 1283. 

y-Phenyl-a-hydroxymethylene-As- 
butenoic ethyl ester ATWERS 
and M6LLER), i, 404. 

acid, ethyl ester (v. AUWEKS and 
MOLLER), i, 404. 

2-Pheny1-8-hydroxy-4-methylquinoline, 
and its salts (JoHN and WEBER), i, 
1452. 

Phenyl 2-hydroxy-3-naphthyl ketone, 
and its potassium salt (LEss&R, 
KRANLPUHL, and Sap), i, 1426.’ 

hydroisooxazole, and its derivatives 
(VORLANDER and SCHOENEMANN), i, 
269. 

Phenyl 8-dihydroxyphenylethy] ketones, 
dihydroxy- (CHAPMAN and STEPHEN), 
i, 669. 

pyrazoline, p-nitro- (v. AUWERs and 
KREUDER), i, 1455. 

3-Phenyl-5-p-hydroxyphenyliscoxazole 
— and SCHOENEMANN), i, 

pyridinium bromide (DILTHEY and 
ScHAEFER), i, 154. 

1-Phenylhydroxyquinoxalone 
MANN and BENER), i, 444. 

Phenyl p-hydroxystyryl ketone, and p- 
hydroxy-, and their derivatives 
(VoRLANDER, HIEMESCH, SCHOENE- 
MANN, SCHADE, and Kunze), i, 267. 


(KEuR- 
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Phenyl-6-hydroxy-7-tolylmethane. Sce 
3-Benzy]-p-cresol. 

Phenyl §-hydroxyvinyl ketone, deriv- 
atives of (v. AUWERSs and ScHMIDT), 
i, 585. : 

a-Phenyl-S8-iminoethane. See 8-Phenyl- 
acetaldimine. 

2-Phenylimino-1:2:3:4-tetrahydro-1:3:4- 
benztriazine (GuHA and RaAy), i, 
1462. 

5-Phenylimino-2-thion-2:3:4:5-tetra- 
hydro-1:3:4-thiodiazole, p-bromo- and 
m-chloro-, and their derivatives (GUHA 
and RAy), i, 708. 

Phenylcyc/oiminotoluquinone, and 
bromo- and chloro-derivatives (CHAT- 
TAWAY and ParkKkss), i, 985. 

Phenylindandionyldi-indonylmethane 
(RADULEsCU and GEORGESCU), i, 1287. 

Phenylindandionylmethyl alcohol, and 
its derivatives (RADULEsSCU and 
GEORGESCU), i, 1286. 

2-Phenylindazole, 5-chloro-, 5-chloro-3- 
cyano-, and 3-cyano-, 3-cyano-2-p- 
chloro-, and their oxides (HELLER and 
SPIELMEYER), i, 838. 

2-Phenylindazole-3-carboxylic and 
2-p-chloro-, and 5-chloro- (HELLER 
and SPIELMEYER), i, 838. 

2-Phenylindole, 2-p-hydroxy- (Korc- 
ZYNSKI and KIERZEK), i, 973, 1098. 

2-Pheny]-6-iodo-4-methylquinoline, and 
its salts (JoHN and WEBER), i, 
1452. 

s-Phenyl-5-iodo-o-tolylearbamide (HANN 
and BERLINER), i, 908. 

Phenylmercuric ¢rinitrobenzoate (KHAR- 
ASCH and GRAFFLIN). i, 1107. 

Phenylmercury 2:4:6-trinitrophenyl 
(KHARASCH and GRAFFLIN), i, 1107. 

Phenyl »-methoxybenzyl ketone (Tir. 
FENEAU and OREKHOV), i, 680. 

Phenyl »-methoxybenzy] diketone (Mat- 
KIN and Roptnson), i, 559. 

(MALKIN and RoBINsoN), 1, 559. 

Phenyl a-methoxy-8-hydroxyvinyl ke- 
tone, and its copper salt (MALKIN 
and RoBINson), i, 827. 

3-Phenylmethoxymethyl-6-methylbenz- 
thiopyrone (KROLLPFEIFFER, SCHUL- 
TZE, ScHLUMBOHM, and SomMMER- 
MEYER), i, 1307. 

2-Phenyl-8-methoxy-4-methylquinoline, 
and its salts (JoHN and WEBER), i, 
1452. 

Phenyl 8-methoxystyryl ketone (MALKIN 
and Roprnson), i, 559. 

Phenyl p-methoxystyryl ketone, p- 
hydroxy-, and its salts (VORLANDER, 
HieEmMEscH, SCHOENEMANN, SCHADE, 
and KUNZE), i, 267. 
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Phenyl p-methoxystyry] ketono, p-hydr- 
oxy-, glucoside (BARGELLINI and 
LEONE), i, 1283. 

3-Phenyl-5-methyl-3-allylcoumaran-2- 
one (LOWENBEIN, SIMONIS, LANG, 
and JAcoBus), i, 148. 

4-Phenylmethylamino-1-methyl-2- 
methylene-1:2-dibydroquinoline (Fis- 
CHER, DIEPOLDER,and W6LFEL),i, 438. 
4-Phenylmethylamino-2-methyl- 
quinoline, and its picrate (FiscuEr, 
DIEPOLDER, and W6LFEL), i, 439. 
1-Phenyl-2-methylbenzimirszole-5- 
carboxylic acid, 7-nitro- 
and WEssEL), i, 1100. 
3-Pheny1-3-methyl-4:5-benzocoumaran- 
2-one (LOWENBEIN, SIMONIs, LANG, 
and JAcoBus), i, 148. 
1-Phenyl- 5-methylbenzthiazole, 4’- 
amino-, physiological action of 
(Hunter), 1, 702. 
perbromide (Hunter), i, 987. 
1-Phenyl-4/or 6)-methyl-1:2:3-benztri- 
azole, 7-nitro- (BRADY, HEWETSON, 
and KLEIN), i, 16. 
w-Phenyl-ms-methylbiuret and 
BEcK), i, 1393. 
w’-Pheny}l-w-methylbiuret, 
(Bittz and BEcK), i, 1393. 
a-Phenyl-8-methylbutane, 
(TROTMAN), i, 382. 
con- 
densation of aldehydes with (Ryan 
and LENNON), i, 1282. 

Phenyl y-methyl-A«-butenyl ketone, and 
p-amino-, and its hydrochloride 
(THoms and Kanre), i, 789. 

a-Phenyl-8-methylbutyronitrile (FArs- 
WERKE VORM. MEIsTER, Lucius, & 
Brinine), i, 376. 

Phenylmethylearbinol, o-chloro- (v. 
Auwers, LikcHNER, and BuNDEs- 
MANN), i, 266. 

3-Phenyl-2-methylcoumaran 
and i, 389. 

3-Phenyl-3-methylcoumaran-2-one 
(LOWENBEIN, Stmonis, Lanc, and 
JACOBUS), i, 147. 

3-Phenyl-4-methylcoumarin, /-hydroxy- 
(BAKER and Rosrnson), i, 1300. 

Phenylmethyldipropargylammonium 
bromide (v. BRAUN, FussGANGER, and 
Kvunuy), i, 1401. 

Phenyl-Py-N-methyldiveratroiso- 
harmyrine, and its methiodide (ARMIT 
and Rogrnson), i, 1172. 

1-Pheny1-3-mp-methylenedioxyphenyl- 
5-methylpyrazole-4-carboxylic acid, 


w-nitroso- 


B-bromo- 


(CLAISEN 


and its ethyl ester (MINUNNI, Laz- 

ZARINJ, and D’Uxso), i, 1176. 
Phenylmethylethylallylarsonium iodide 

(STEINKOPF and BESssARITSCH), i, 496. 
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3-Phenyl-5-methyl-3-ethylcoumaran-2- 
one (LOWENBEIN, SIMONIs, LANG, and 
JACOBUS), i, 148. 

dicarboxylic acid, ethyl ester, and its 
derivatives (Mumm), i, 966. 

2-Phenyl-4-methyl-6-ethylquinoline, 
and its salts (JOHN and WEBER), i 
1452, 

1-Phenyl-4-methylglyoxaline, 2-thiol- 
(BurTLEs, Pyman, and Royiance), 
i, 697. 

4-Phenyl-1-methylglyoxaline, 5-bromo-, 
and its picrate (FoRsyTH and Pyman), 
i, 700. 

B-Phenylmethylglyoxime methyl ethers 
(Avocapro and Tavota), i, 1040. 

carboxylic acid (MiNuNNI, Laz- 
ZARINI, and D’Urso), i, 1176. 
3-Phenyl-1-methylhydantoylmethyl- 
amide, and 5-hydroxy- (GATEWooD), 
i, 1188. 
Pheny]methylketen oxides(SraupINGER, 
DyckErHoF¥, KLEVER, and Ruzicka), 
i, 934, 
2-Phenyl-4-methyl-8-naphthaquinoline 
(JoHN and NoziczKa), i, 1451. 
2-Phenyl-4-methyl-8-naphthaquinoline, 
hydroxy-, and its salts and derivatives 
(JoHN and WEBER), i, 1452. 
4:9-dihydroxy-, and its diacetyl 
derivative (FriEs and i, 939. 
3-Phenyl-2-methyl-/in-naphthiminazole- 
4:9-quinone (I'R1Es and BILLI6), i, 939. 
Phenylmethylnitroamine, trinitro- 
(tetry/), heat effusion of (RINKENBACH 
and HALL), ii, 207. 
a-Phenyl-88-methylnitrocarbamide, 
2:4-dinitro- (KNIPHORST), i, 907. 
Phenylmethylnonylcarbinol (THoms and 
AMBRUS), i, 790. 
Phenylmethylisooxazole, O-alkyl ethers 
of (WEYGAND and FRIELING), i, 1288. 
1-Phenyl-2-methylperimidine, 7-hydr- 
oxy-, and its hydrochloride (SANDER), 
i, 982. 
a-Phenyl-f- B-bromo- 
(TroTMAN), i, 383. 
Phenylmethyl-n-propylallylarsonium 
iodide (STEINKOPF and BEssARITSCH), 
i, 496. 
3-Phenyl-4-methylpyrazole, 5-chloro-, 
and its hydrochloride (vy. AUWERS 
_and Mauss), i, 1179. 
Phenylmethylpyrazoles, and 4-bromo- 
(v. AUWERS and ScHMIDT), i, 586. 
oxylic acid, 1-p-amino-, and its acetyl 
derivative, and its ethyl ester (BULOW 
and Baur), i, 1327. 
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5-Phenyl-1-methylpyrazoline 
bromide, 4-bromo- (v. AUWERS and 
OTTENS), i, 1429. 

Phenylmethylpyrazolines, and their de- 
rivatives (FREUDENBERG and STOLL), 
i, 70. 

1-Phenyl-3-methyl-5-pyrazolone, 
and di-chloro-, and their derivatives 
(Cuatraway and Srrovuts), i, 71. 

Phenylmethylpyrazol-5-ones(v. AUWERS 
and Mauss), i, 1179. 

benzene, 2’:4’-dichloro- (CHATTAWAY 
and Srrouts), i, 72. 

chlorobenzenes, 1-chloro-(CHATTAWAY 
and Srrouts), i, 71. 

1-Phenyl-2-methylpyrrolidine, and its 
methiodide (Wo.FFr), i, 428. 

2-Phenyl-4-methylquinolines, substi- 
tuted (JoHN and NoziczKa), i, 1451; 
(JoHN and WEBRR), i, 1462. 

2-Phenyl-4-methylquinolinecarboxylic 
acids, and their salts and derivatives 
(JuHN and WEBER), i, 1452. 

Phenylmethylsulphone, derivatives of, 
and 8-nitro- (Twist and i, 
895. 

Phenylmethylsulphone, 4-mono- and 
2:5-di-chloro- (M1LLER and SMILEs), 
i, 392. 

Phenylmethyltetrahydroindazoles, and 
their perchlorates (v. AUWERS, V. 
Sass, and WITTEKINDT), i, 1182. 

Phenylmethyldithiocarbamic acid, salts 
of (WuirBy and Maruxson), i, 
644. 

4-Phenyl-6-methylthio-chroman-4-ol- 
and -chromene (KROLLPFEIFFER, 
ScuuLtzk, ScHLUMBoHM, and Som- 
MERMEYER), i, 1307. 

1-Phenyl-4-methyl-1:2:3-triazole (BEr- 
THO), i, 840. 

Phenylnaphthafluorone, 2’:4’-d‘hydroxy- 
and SarxKar)}, i, 812. 

12-Phenyl-a8-naphthaphenazonium 
salts, 5:12-m-diamino-, and _ their 
acetyl derivatives (KRHRMANN and 
ListvA), i, 1332. 

Phenylnaphthaphenfluorindines (Krur- 
MANN and SoHEDLER), i, 442. 

2-Phenyl-c8-naphthatriazole, 4-hydr- 
oxy-2--bromo-, and oxide, 2-7-bromo- 
and 2-p-chloro- (CHARRIER, CRIPPA, 
Tora, and Brancurgsst), i, 591. 

Phenylisonaphthophenazonium salts, 
and amino-, constitution and absorp- 
tion spectra of (KEHRMANN and San- 
DOZ), i, 983. 

acid (AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), i, 591. 
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a-Phenyl-5-naphthyl-7-butane, and its 
oxidation products (SCHROETER, VAN 
LER), i, 125. 

Phenylnaphthylenediamines (Lrv!), i, 
1186. 


B-Phenyl-8-1-naphthylethylamine, and 
its salts (Luor), i, 264. 

Phenyl a-naphthylmethyl ketone 
(Luce), i, 264. 

Phenyl-1’-naphthylphthalide-4:5’- 
dicarboxylic acid, and its anhydride 
(LORRIMAN), i, 672. 

Phenyl-1’-naphthylphthalide-4:4’:5’- 
tricarboxylic acid, and its anhydride 
(LorrIMAy), i, 673. 

Phenyl-a-naphthylpropylene (Luce), i, 
268. 


4-Pheny]-1:8-naphthyrid-2-one, sup- 
posed, constitution of (SEIDE), i, 437. 
tolylamine (Brapy, HEwerson, and 
KLEIN), i, 16. 
a-Phenyl-8-nitrocarbamide, a-2:4-di- 
nitro- (G1vA and i, 1396. 
a-Phenyl-p-nitrocinnamic acid, ethyl 
ester (RANFALDI), i, 399. 
Phenyl o-nitrocinnamylidenemethyl 
ketone (PFEIFFER), i, 409, 
pyrazoline (v. AUwEers and KreEv- 
DER), i, 1455. 
2-Phenyl-4-0-nitrophenyl-5-methyl- 
1:2:8-triazole (NeseR, Harrune, 
and Rvopp), i, 1073. 
Pheny1-4-nitropiaselenazonium chloride, 
and p-hydroxy- (BatTrrcay and 
i, 1467. 
2-Phenyl-5-oxazolidone, acetyl and 
benzoyl derivatives (BERGMANN, 
ENsSLIN, and ZEervas), i, 891. 
2-Phenyloxazoline-4-carboxylic _ acid, 
and its methyl ester and hydrochloride 
(BERGMANN and MIEKELBY), i, 235. 
Phenylparaconic acid, o-bromo- 
(Fuson), i, 254. 
m- and p-bromo- (Fuson), i, 540. 
e-Phenyl-ASs-pentadien-a-al (VORLAN- 
DER, Fiscuer, and Kunzk), i, 1068. 
e~Phenylpentadienylmalonic acid (Vor- 
LANDER, FISCHER, and KunzB),i, 1068. 
a-Phenyl-Acy-pentadi-inene, aud its 
tetrabromides (Privosr), i, 878. 
y-Phenylpenta-85-dione, and its copper 
salt (MorGAN, Drew, and PoRTER), 
i, 364. 
a-Phenyl-y-pentanol, resolution and 
rotation of, and its salts and esters 
(Hewitt and Kenyon), i, 914. 
a-Phenyl-Ay-pentenonitrile (FARB- 
WERKE voRM. Lucius, & 
Brunine), i, 376. 
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INDEX OF 


3-Pheny]-3-phenacyl-4:5-benzocou- 
maran-2-one (LOWENBEIN, SIMONIS, 
LANG, and Jacosus), i, 147. 

- 
maran-2-one (LOWENBEIN, SIMONIS, 
LaneG, and JAcoBvus), i, 147. 

9-Phenylphenanthraphenazonium 
chloride, 11:12-diamino-, and its salts 
(KEHRMANN and i, 
1332. 

N-Phenylphenanthraphenfluorindine 
(KEHRMANN and SCHEDLER), i, 442. 

2-Phenylphenanthriminazole, and 2’- 
nitro- (StRCAR and Ray), i, 980. 

2-Phenylphenanthroxazole, 2’-hydroxy-, 
and 2’- and 3’-nitro- (SrrcarR and 
Ray), i, 980. 

Phenyl §-phenyl-a-y-anisylethyl ketone 
(TIFFENEAU and OREKHOV), i, 680. 
Phenyl 5-phenylbutyl ketone, and its 

oxime (PFEIFFER, ARMBRUSTER, 
BackKEs, and OBERLIN), i, 270. 
1-Phenyl-5-8-phenylethylbarbituric 
acid (Dox), i, 301. 
1-Phenyl-5-8-phenylethyl-5-ethylbar- 
bituric acid (Dox), i, 301. 

Phenyl 8-phenylethyl ketone dimethyl 
acetal (STRAUS and EHRENSTEIN), i, 
535. 

Phenyl-N-phenylnitron, 
(BAMBERGER), i, 142. 

Phenyl y-phenylpropyl ketone, and its 
semicarbazone (V. AUWERS and 
MGLLER), i, 404. 

4-Phenyl-1-o-phenylthiocarbamido- 
phenylthiosemicarbazide (GUHA and 
RAy), i, 1461. 

3-Phenylphenylthiolmethyl-6-methyl- 
benzthiopyrone (KROLLPFEIFFER, 
ScHULTZE, SCHLUMBOHM, and Som- 
MERMEYER), i, 1307. 

2-Phenyl-4-phthalimidomethylquinoline 
(JOHN), i, 1317: 

Phenylpiaselenazonium chloride (Batrr- 
Gay and VEcHoT), i, 1467. 

Phenylpiaselenazonium-4-sulphonic an- 
hydride, and p-hydroxy- (BAaTTEGAY 
and V&cHOT), i, 1468. 

3-Phenylcyclopropane-1:2-dicarboxylic 
acid, 1-bromo-, methyl] esters (HAERDI 
and THorPE), i, 924. 

Phenylpropiolaldehyde, derivatives of 
(v. AUWERsS and OTTENs), i, 1428. 

8-Phenylpropionamide, f-amino- (STo- 
sus and PHILIPPI), i, 918. 

2-Phenylpropionie acid, 1-a-amino-3:4- 
dihydroxy-, detection of, in presence 
of tyrosine (ScHMALFUSss and WER- 
NER), i, 1361. 

B-Phenylpropionic acid, a-bromo-, amide 
and nitrile, and a-cyano-8-2:4-dihydr- 
oxy- (BAKER and Lapworrs), i, 30. 


o-hydroxy- 
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B-Phenylpropionic acid, 8-bromo-, con- 
version of, into 8-hydroxy-8-pheny]- 
propionamide, and its ammonium 
and diethyl ammonium salts (Srn- 
TER and WARD), i, 1128. 

2:6-dihydroxy- (CHAPMAN and 
PHEN), i, 669. 

B-Phenylpropionic acids, 8-hydroxy-, 
conversion of, into 8-bromo-8-pheny]l- 
propionic acids /SzENTER and Warp), 
Ole 

8-Phenylpropionic anhydride (Rosin- 
son and SHINoDA), i, 1301. 

8-Phenylpropionitrile, a-bromo- (FrEvup- 
ENBERG, FIKENTSCHER, and HARDER), 
i, 420. 

Phenylpropionylmandelie acids, ethyl 
and methyl esters (FREUDENBERG and 
MARKERT), i, 1275. 

a-Phenylpropylamine, salts of (Mazourg- 
VITCH), i, 1240. 

’-y-Phenylpropylaniline, and its hydro- 

chloride (BAMBERGER), i, 142. 

a-Phenyl-A¢-propylene, §-chloro-a-2:4- 
dinitro- (NEBER, HARTUNG, and 
Rvopp), i, 10738. 

s-Phenylisopropylhydrazine, and its salts 
and derivatives (Goopwin and 
BAILEY), i, 843. 

Phenyl isopropyl ketone, 2:4-dihydroxy- 
(SHarp & DoHME and DoxmMe), i, 
541. 

Phenylisopropylsemicarbazides, and their 
derivatives (GOODWIN and py), 
i, 843. 

a-Phenylisepropylsuccinamic acid, ethyl 
ester (FARBWERKE VORM. MBISTER, 
Lucius, & Brinine), i, 376. 

a-Phenyl-a-isopropylsuccinimide (Fare- 
WERKE VORM. MEISTER, Lucius, & 
BrUNING), i, 376. 

1-Phenyl-4-isopropyl]-1:2:3-triazole (BrR- 
THO), i, 840. 

2-Phenyl-1-isopropylurazole (GoopWIN 
and BAILEY), i, 843. 

$(5)-Phenylpyrazole, and its derivatives 
(v. AUWers and Scuip7), i, 585. 

3(5)-Phenylpyrazole, 4-bromo-, hydro- 
bromide (v. AUWERS and OTTENS), 
i, 1460. 

Phenylpyrazoles, chloro-, acetyl, benzoyl, 
and nitrobenzoyl derivatives of (Vv. 
AUWERS and Mauss), i, 1180. 

$-Phenylpyrazole-1-carboxylamide, and 
4-bromo- (V. AUWERS and OTTENs), 
i, 1460. 


5-Phenylpyrazole-l-carboxylamide (V. 
AUWERBs and OTTENs), i, 1460. 
8-Phenylpyrazoline, derivatives of 


(FREUDENBERG and STOLL), i, 70. 
1-Phenylpyridinium iodide, 3-bromo- and 
3-iodo- (BAUMGARTEN), i, 1381. 
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1-Phenylpyridinium salts, and 1-amino-, 
4-chloro-, and 1-nitro- (VORLANDER), 
i, 1256. 

1-Phenyl-4-pyridone, and 1-p-amino-, -p- 
ehloro-, -p-hydroxy-, and -p-nitro- 
and their salts (VORLANDER), i, 
1257. 

1-Phenylpyrrole, compounds of, with 
mercuric chloride (PLANCHER and 
Rossr), i, 601. 

1-Phenylpyrrole, dibromo- (PLANOHER 
and Rossi), i, 601. 

1-Phenyl-5-pyrrolidone-4-carboxylic acid 
(Kitster and GRASSNER), i, 922. 

4-Phenyl-2-pyrrolidone-5-carboxylic 
acid, and 4’-amino-, 3’:5’-diiodo-4’- 
amino-, 3/:4’:5’-triiodo-, and 4’-nitro- 
(HARINGTON), i, 1094. 

Phenylpyruvic acid, and its ethyl ester, 
p-tolylhydrazones (WALKER), i, 1193. 

Phenylpyruvic acid, 2-nitro-4-cyano-, 
ethyl ester (KBRMACK), i, 67. 

2-Phenyl-4-quinazolone, 3-amino-, and 
its derivatives (HELLER, GORING, 
Koss, and K6nLER), i, 1322. 

2-Phenylquinoline-4-aldehyde, and its 
phenylhydrazone, preparation of 
(CHEM. FABRIK AUF AKTIEN, VORM. 
E. SCHERING), i, 1452. 

2-Phenylquinoline-4-carboxylic 
bismuth salts (RIEDEL), i, 1170. 

Phenyl-8-quinolylamine-y-carboxylic 
acid, o-nitro- (SEKA), i, 587. 

s-Phenyl-8-quinolylearbamide 
i, 587. 

2-Phenyl-4-quinolyl 5-methylaminobutyl 
ketone, and its dihydrochloride (Ru- 
ZICKA, SEIDEL, and LIEBL), i, 290. 

2-Phenyl-4-quinoly! 3-.\-methyl-2-piper- 
idonyl ketone, and its picrate (Ru- 
ZICKA, SEIDEL, and LIEBL), i, 290. 

3-Phenylquinoxaline, 3-0-hydroxy- 
(FRIES and SAFTIEN), i, 570. 

-oxindoles 
(Hany), i, 987. 

Phenylselenoglycollic acid, and p-bromo-, 
and their salts (MorGan and Porrit?), 
i, 1196. 

Phenylselenoxyglycollic acid, p-bromo-, 
and its salts (MorGAN and PorniT?), 
1, 1196, 

Phenylsemicarbazide, action of, on 
acetylacetone (WHEELER and Brooks), 
i, 1459. 

2-Phenylsemicarbazide (Goopwin and 
BaILEy), i, 318. 

4-Phenylsemicarbazide, 


acid, 


(SEKA), 


2’:4’-dinitro-, 


a its semicarbazones (KNIPHORST), 

i, 907. 

Phenylstibinic acid, p-amino-, sodium 
salt, glucoside of (WELLCOME FounD- 
ATION, LTp., and GRay), i, 991. 
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Phenylstilbazonium salts, 3-chloro- 
(KEHRMANN and FALke), i, 303. 

2-Phenyl-4-styrylbenzopyrylium chlor- 
ide, 4:5:7-tvihydroxy- (WALKER and 
HEILBRON), i, 693. 

Phenyl styryl ketone (Jenzylideneaceto- 
phenone), 4-hydroxy-, glucoside (Bar- 
GELLINI and LEONE), i, 1283. 

Phenyl styryl ketones, isomeric (DIL- 
THEY and RADMACHER), i, 408. 

Phenylsuccinic acid, p-hydroxy- 
(CHRZASZCZEWSKA), i, 956. 

Phenylsulphur chloride, 2:5-dichloro- 
(MILLER and SMILEs), i, 392. 

9-Phenyltetrahydrocarbazole, and 5(?)- 
nitro- (LINNELL and PERKIN), i, 68. 

9-Phenyl-1:2:3:4-tetrahydrocarbazole- 
8-carboxylic acid, 2’-amino- (LINNELL 
and PERKIN), i, 63. 

4-Phenyltetrahydro-1:4-oxazine, and a 
green colouring matter therefrom 
(ADKINs and SIMINGTON), i, 986. 

2-Pheny1-4:5:6:8-tetramethylquinoline, 
and its salts (JoHN and WEBER), i, 
1452. 

2-Phenyl-1:2:3:4-tetrazole, 5-amino-, 
and its derivatives (SToLTE and 
OrtTH), i, 1464. 

2-Phenyl-1:2:3:4-tetrazole-5-carboxylic 
hydrazide, and its derivatives (STOLTE 
and OrTR), i, 1464. 

Phenylthiarsane, and its salts (Jos, 
REIcH, and VERGNAUD), i, 173. 

4-Phenylthiazole, 2-amino-, and its 
derivatives (BocrrT and CHERTCOFF), 
i, 315. 

4-Phenyl-1-thiazole-5-carboxylic acid, 
2-amino-, ethyl ester (Hirst, Mac- 
BETH, and TralILt), i, 1251. 

Phenyl-a-thienylmethylearbamide (v. 
BRAUN, FussGANGER, and Kuuy), i, 
1403. 

Phenylthiocarbamide, condensation of 
diethylamine with (HUNTER), i, 805. 

a-Phenylthiodi-p-anisylacetic acid, and 
its barium salt (Bistrzyck1 and Risi), 
i, 1426. 

5-Phenyl-1:3:4-thiodiazine, 2-amino-, 
and its derivatives (BosE), i, 167. 

]-y-ind- 
oxyl and HENze), i, 306. 

]-oxind- 
ole (HILL and Hxrnzs), i, 306. 

B-Phenylthiol-n-butyrie acid (KRoLL- 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SomMMERMEYER), i, 1305. 

Phenylthiolearbamie acid, benzyl and 
p-tolyl esters (GitMaNn and Kine), i, 
811. 

B’-Phenylthioldiethyl ether, 8-chloro- 
(CRETCHER, Kocu, and PITTENGER), 
i, 628. 
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a-Phenylthioldiphenylacetic acid, and 
its salts and acid chloride (BisTRZYCKI 

and Risi), i, 1426. 

3-Phenylthiolhydantoin, 3-p-nitro- 

(CoGHILL and JoHNsoN), i, 582. 

B-Phenylthiolpropionic acid, 8-p-bromo- 
(ARNDT), i, 1309. 

B-p-chloro- (KROLLPFEIFFER, 
Scuvuirzg, ScHLtUMBoHM, and Som- 
MERMEYER), i, 1305. 

Phenylthiophens, amino-, iodo-, and 

nitro- (CHRZASZCZEWSKA), i, 956. 

Phenylthiophosphordihydrazide, di- 
henzylidene derivative (AUTENRIETH 

and MEYER), i, 990. 

4-Phenylthiosemicarbazide, bromo- and 

chloro- (GuHA and RAy), i, 703. 

Phenylthiosemicarbazides, action of 
henzoyl chloride on (Fromm and 

TruKA), i, 703. 

Phenyl-p-tolyl-4-acenaphthylmethane 

(LorRIMAN), i, 673. 

Phenyl-p-tolyl-4’-acenaphthylmethane- 
2-carboxylic acid, and its methyl 

ester (LORRIMAN), i, 678. 

Phenyl-y-tolylacetie acid, benzyl ester 
(RaMART and AMAGAT), i, 659. 

chloropheny1-1:2:3:6-tetrahydro- 
1:3:4-triazine (Busco, FRIEDEN- 

BERGER, and TIsSCHBEIN), i, 41. 

methylaminopheny1-1:2:3:6-tetra- 
hydro-1:3:4-triazine (Buscu, 

DENBERGER, and TIscHBEIN), i, 41. 

1:2:3:6-tetrahydro-1:3:4-triazine 

(BuscH, FRIEDENBERGER, and TISCH- 

BEIN), i, 41. 

tetrahydro-1:3:4-triazine (Buscu, 

FRIEDENBERGER, and TISCHBEIN),i,41. 

Phenyl-p-tolylbenzylacetic aeid, and its 
benzyl ester (RAMART and AMAGAT), 

i, 659.__. 

ines (v. AUWERS and KREUDER), i, 

1455. 

Phenyltolylcarbamides, dinitro- 

HORST), i, 907. 

1:2:3:6-tetrahydro-1:3:4-triazine 

(Busou, FRIEDENBERGER, and TIscH- 

BEIN), i, 41. 

B-Phenyl-8-p-tolylethy! alcohol (Ram- 

ART and AMAGAT), i, 659. 

Phenyl-p-tolylformamidines, \-hydr- 


oxy-, and their derivatives (FARROW 
and INGoLp), i, 155. 

5-Pheny]-1-0-tolyl-3-methylpyrazole, 
o-chloro- (v. AUWERS and KREUDER), 
i, 1455. 
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1-Phenyl-3-y-tolyl-5-methylpyrazole-4- 
carboxylic acid, and its ethyl ester. 
(MinunnI, Lazzarini, and D'Urso), 
i, 1176. 

5-Phenyltolylmethylpyrazolines, and 
o-chloro- (v. AUWERS and KkEUpER), 
i, 1455. 

Phenyl-p-tolyl-a-naphthylmethane 
(DitTHEy), i, 652. 

Phenyl-p-tolyl-a-naphthylmethyl bro- 
mide, chloride, and methyl ether 
i, 652. 

Phenyl-N-p-tolylnitron, 
(BAMBERGER), i, 142. 

2-Phenyl-3-p-tolyloxazolidine, 
bromo- (Darins, BREwsTER, MA.M, 
MILLER, MANEVAL, and SvLtTza- 
BERGER), i, 1064. 

aa-Phenyl-p-tolylpropionic acid, and its 
benzyl ester (RAMART and AMAGAT), 
i, 659. 

5-chloro- and 5-hydroxy- (CARNELLEY 
and Dutt), i, 166. 

Phenyltriazoles i, 163. 

vic.-2-Phenyltriazolephthalonic acid, 
and its derivatives, true nature of sup- 
posed (CHARRIER), i, 76. 

1-Pheny]-3:4:5-trimethylpyrazole, 
p-nitro- (v. AUWERS and KREUDER), 
i, 1454. 

1-Pheny]-3:5:5-trimethylpyrazoline, 
p-nitro- (v. AUWERS and KREUDER), 
i, 1454. 

2-Phenyl-4:5:8-trimethylquinoline, and 
its salts (JoHN and WEBER), i, 
1452, 

9-Phenyl1-1:3:7-trimethyluric acid, 
action of alkalis on (GATEWOOD), i, 
1188. 

Phenyltriphenazineoxazine, and its de- 
rivatives (KEHRMANN and SCHEDLER), 
i, 444. 

N-Phenyltriphenazineoxazine, and its 
derivatives (KEHRMANN and SCHEDL- 
ER), i, 444. 

B-Phenyl-Af-undecene (THoms and An- 
BRUS), i, 790. 

3-w-Phenylvinyl-2-methylindole, 
w-cyano- (SEKA), i, 67. 

Phenylxanthene, p-hydro: y- (GOMBERG 
and Snow), i, 660. 

Phenylxylylformazylcarboxylic acid, and 
p-bromo-, and p-nitro-, methyl esters 
(Buscu and v. Beust), i, 400. 

Phenylxylyl-a-naphthylmethy] chlorides 
and methyl ether (DittHEy), i, 
652. 

Phloridzin, clinical experiments with 

(Dinner and MECKLENBURG), i, 


1500. 
action of, on blood (Ets), i, 734. 


o-hydroxy- 
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Phloroacetophenone, derivatives of 
(Sonn and BULow), i, 1268. 

Phloroacetophenone-o-carboxylic acid, 
methyl ester (SonN and BiLow), 
i, 1268. : 

Phloroacetophenone-o-dicarboxylic acid, 
dimethyl ester (SonN and BULow), 
i, 1268. 

Phloroacetophenonetricarboxylic acid, 
trimethyl] ester (SoNN and 
i, 1268. 

Phioroglucinol, tautomerism of deriv- 
atives of (SoNN and BULow), i, 
1267. 

isoPhonopyrrolecarboxylic acid, syn- 
thesis of (FiscHER and NENITZESCU), 
i, 835. 

Phormidium laminosum, enzymes of 
(HaRVEY), i, 746. 

Phosgene. See Carbonyl chloride. 

Phosphatase in the liver (BRUGscH and 
HorsTErs), i, 483. 

Phosphates. See under Phosphorus. 

Phosphatese in the liver (BRUGscH and 
HorsTERs), i, 483. 

Phosphatides, formation of choline from 

(ABDBRHALDEN and PAFFRATH), 
i, 1016. 

of brain, preparation of (THIERFELDER 
and KLENk), i, 997. 

of plants (GRAFE; GRAFE and Hor- 
VAT), i, 1522. 

Phosphine. See Phosphorus trihydride. 

Phosphinic acids, hydroxy-, aliphatic 
(BERNTON), i, 646. 

Phosphinoacetie acid, and its salts and 
derivatives (NYLEN), i, 1135. 

Phosphinoformic acid, salts and deriv- 
atives of (NYL&N), i, 1135. 

a-Phosphinopropionic acid, and its salts 
i, 1136. 

Phosphonium compounds, effect of, on 
the nervous system (Hunt and REn- 
SHAW), i, 861. 

Phosphors, luminescence of, under mag- 

netic and electric fields (Rupp), ii, 
13. 
alkaline earth, rare earths in (Toma- 
SCHEK), ii, 354, 
of boric acid (MicKwitz), ii, 476. 
excitation of (Rupp), 
ll, 

Phosphorescent compounds, economy 
coefficients of (SCHMIEDER), ii, 931. 

Phosphovic acid. See under Phosphorus. 

P spectra of (SALTMARSH), 

hi, 724. 
— frequencies of (HOLWECK), ii, 


arc spectrum of (DUFFENBACK and 
HUTHSTEINER), ii, 452; (Sux), ii 
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Phosphorus, spectrum of electrodeless 
discharge in vapour of (SHAVER), 
ii, 471. 

Rontgen ray spectrum of (LUNDQUISsT), 
ii, 1014. 

series spectra of (BowEN and MIL- 
LIKAN), ii, 342, 610. 

luminescence of (EMELEUS and 
Downey), ii, 89; ii, 
354, 

critical potential of (HoLWeck), ii, 
729. 

action of, on nickel nitrate (ScHMoss), 
ii, 889. 

effect of, on lipins and fats in the 
liver (SACCHETTO), i, 1357. 

in blood of children (ANDERSON), i, 
188. 

metabolism. See Metabolism. 

black, Réntgen ray structure of (LINcK 
and JUNG), ii, 1035. 

red, action of, on carbon disulphide 
solutions of (TRAXLER and GEr- 
MANN), ii, 1087. 

white, doubly-refractive (VoRLANDER, 
SELKE, and KREIss), ii, 1086. 

yellow, effect of, on bone formation 
(BERNHARDT and RaBL), i, 1357. 

Phosphorus compounds, K absorption 

spectra of (STELLING), ii, 935. 

in milk (Kay), i, 998. 

effect of heat on solubility of, in milk 
(BELL), i, 998. 

fixation of, in bones (TELFER), i, 


859. 
determination of, in blood, and their 
distribution (STANFORD and 


WHEATLEY), i, 1200. 

Phosphorus ¢ribromide and triiodide, 
preparation of (REKSCHINSK]), ii, 
99 


4. 
trichloride, hydrolysis of (M1TcHELL), 
ii, 316, 
chlorides, action of ammonia on (PER- 
PEROT), ii, 1186. 
oxychloride, electrolysis in, and its 
physical constants (Capy and 
TaFt), ii, 1078. 
influence of, on the catalytic reduc- 
tion of acid chlorides (ZETZSCHE 
and ARND), i, 1415, 
trihydride (phosphine), spectrum of 
the combustion of (EmMEL&vs), ii, 
740. 
triiodide, preparation of sulphide 
compounds of (KaRANTASSIS), ii, 
9938. 
nitride, nitrification of (ALLISON), i, 
218 


trioxide, preparation of, and spectrum 
of its combustion 
740. 


), ii, 
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Phosphorus pentoxide, vapour pressure 
of (Smits and RureErs), ii, 
268. 

purification of (WHITAKER), 
1195. 
drying tube for (DENNIS), ii, 428. 
Phosphorous acid and its derivatives, 
constitution and XK absorption 
spectra of (STELLING), ii, 936. 
Phosphoric acid, constitution of 
(FROscHL), ii, 19. 
esterification of, by yeast (GorT- 
SCHALK and NEUBERG), i, 237. 
formation of, in muscle (LANGE and 
MAYER), i, 729. 
esters, synthesis of (Komatsu and 
Nopzv), i, 515. 
detection of (FEIGL), ii, 435. 
determination of (MCCANDLEss and 
Burton), ii, 157 ; (JORGENSEN), 
ii, 824, 
determination of, electrometrically, 
with alkalis (Horrman and 
GORTNEBR), ii, 1011. 
determination of, by the magnesium 
ammonium phosphate method 
(L. and J. DEsHUssEs), ii, 67. 
use of phenolphthalein as indicator 
for determination of (NyssENs), 
ii, 1201. 
determination of, in vegetable ash 
(L. and J. DEsHUSSEs), ii, 67. 
separation of, in analysis, by means 
of bismuth nitrate (KESCHAN), 
ii, 328. 
separation of, from metals of the 
group (JARVINEN), ii, 602. 
Phosphoric acids, absorption of ethyl- 
ene by (MULLER), i, 1373. 
Phosphates, absorption spectra of 
beads of (ScHaUM and Funck), 
ii, 178. 
absorption of, by Pasteur-Chamber- 
lain filters (PARKER), i, 1372. 
action of sodium carbonate on 
(CoLANI), ii, 1001. 
effect of adrenaline and phloridzin 
on excretion of (ALLAN, Dickson, 
and MARKowITz2), i, 726. 
removal of, in qualitative analysis 
(CURTMAN, MARGULIES, and 
PLECHNER), ii, 68. 
determination of (LE Guyon and 
May), ii, 1202. 
determination of, in blood (Mc- 
CLUSKEY), i, 605. 
determination of calcium and, in 
bone (v. EvLER and JOHANSSON), 
i, 1489. 
determination of, in presence of 
organic matter (ScHMITT-KRAH- 
MER), i, 613. 


ii, 
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Phosphorus :— 

Phosphates, determination of, in serum 
(EssINGER and GyG6rey), i, 178. 

Orthophosphoric acid, solubility 
freezing point curves of (Ross and 
JONES), ii, 971. 

Orthophosphates, detection of meta- 
phosphates, pyrophosphates, and 
(DE BoER), ii, 67. 

Hexametaphosphates, preparation of 
(PASCAL), ii, 420. 

Phosphorus organic compounds (Ny- 
LEN), i, 1134. 

Phosphites, neutral, preparation of 
(JANCZAK), i, 1051. 

Thiophosphorous acid, aryl derivatives 
of (AUTENRIETH and Meyer), i, 
807. 

Thiophospkoryl chloride, aryl deriv- 
of (AUTENRIETH and Meyer), 
i, 807. 

Phosphorus determination :— 
determination of (RICHARDS and 
GoDDEN), ii, 66; (STEWART and 
ARCHIBALD), ii, 824. 

eifect of ammonium sulphate on the 
determination of, colorimetrically 
(Rimineron), i, 183. 

determination of, by means of lead 
amalgam (SoMEyYA), ii, 1201. 

determination of, in blood (Myrick), 
i, 1485. 

lipoid, determination of, in blood and 
plasma (WHITEHORN), i, 95. 

determination of, in proteins (Sor- 
ENSEN), ii, 9v0. 

determination of, in presence of 
vanadium (GRAY and GARBUTT), ii, 
600. 

Photocatalysis with neutral salts 

(BERGER), ii, 513. 

Photochemical equivalence, law of 
(BERTHELOT), ii, 1022; ‘ALLMAND), 
ii, 1074; (Duar and.MvuKeERJI; 
WEIGERT and BrRopMANN), ii, 

reactions (DHAR and MuKeEprs1), ii, 

79 


Becquerel effect in (ScHAUM and 
SCHUEUSSNER), ii, 985. 

importance of water and of intensity 
of light in (CHAPMAN), ii, 1078. 

temperature-coeflicients of (DHAR), 
ii, 135 ; (Papoa), ii, 415. 

and thermal reactions (DHAR and 
MUKEB3I), ii, 809. 

mechanism of (BODENSTBIN), ii, 
1075. 

elementary processes of (FRANCK), 
ii, 1077. 

quantum sensitivity in (WINTHER), 
ii, 1 
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Photochemical reactions, relation be- 
tween velocity of, and dielectric 
constants (WINTHER), ii, 1082. 

formation of polar compounds in 
(Noy#s), ii, 1081. 
sensitisation (BERTHOUD), ii, 1083. 
studies (REYCHLER), ii, 219, 1180; 
(Noyes), ii, 573. 
thresholds and the dissociation theory 
(Bowgy), ii, 1074, 

Photochemistry, technique of (REEVE), 
ii, 234; (FRANKLIN, MADDISON, and 
REEVB), ii, 809. 

quantum laws in (WARrBuRG), ii, 984. 

periodic reactions in (PLOTNIKOY), ii, 
883. 

of complex compounds (ScHWARz and 
WEISs), li, 576. 

Photo-electric absorption 

(MILNE), ii, 920. 
activity of elements (HAMER), ii, 7. 
effect (AUDUBERT), ii, 43. 

influence of temperature on (NIEL- 

SEN), ii, 172. 

on metallic films (Gross), ii, 344. 

Photo-electrons, direction of emission of 

(AUGER), ii, 730. 
Photographie blackening with Rontgen 
rays (Bussr), ii, 1080. 
developers (Hort and Komori), i, 
1410. 
fluorescence of (A. and L. LUMIERE 
and SEYEWETZ), i, 1060. 
blackening curve for (MEIDINGER), 
ii, 143. 
emulsions, ripening of (SCHMIDT), ii, 

810; (Ltpro-Cramegr), ii, 810, 

986. 
films, Réntgen ray measurements of 

(BLuNck and Kocnu), ii, 940; 

(Kocu and VoGLeER), ii, 941. 
image, latent (AUDUBERT), ii, 56; 

(Toy), ii, 143. 
history and theory of (Lipro- 
CRAMER), ii, 575, 811. 
plates, blackening of (ROBERTSON and 
THWAITES), ii, 575. 
effect of coating, with fluorescent 
oils (HARRISON), ii, 930. 
solarisation of (EDER), ii, 986. 
for detection of mass rays (ASTON), 
ii, 706. 
reversal (ARENS), ii, 313. 

Photography, gelatin in (SHEPPARD), 

ii, 966. 
silver in (Lippo-CRAMER), ii, 935. 
silver bromide grain in (BAKER; 

Lipro-CramER), ii, 574. 

mechanism of (Baur), ii, 

Photometer, rotatory dispersion (G1BsoN), 

ll, $34. 


coefficient 
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Photometric studies (ScHaAuM and 
Funck), ii, 178.: 

Photosensitisation (TAYLOR), ii, 1078. 

Photosynthesis (Mazé&), i, 485. 
in tropical sunlight (DHAR and SAn- 

YAL), ii, 884. 
activity of various 
(WURMSBER), ii, 1082. 

Phototropism in solution (SINGH), ii,"195. 

Phtanites, hydrocarbons and carbonates 
in (DE LAPPARENT), ii, 821. 

Phthalaldehyde 1-oxime, derivatives of 
(GRIFFITHS and INGOLD), i, 1190. 

o-Phthalaldehydic acid, refractivity of 
(SEEKLES), i, 31. 

Phthalamic acids, prepafation of, and 
their conversion into anthranilic acids 
(CHAPMAN and STEPHEN), i, 1151. 

Phthalazine, 4-chloro-l-hydroxy-, and 
1:4-dithio- (RADULEscu and GEORG- 
ESCcU), i, 1186. 

Phthaleins, excretion of, in bile (RosEN- 
THAL and WHITE), i, 101. 

Phthalhydrazide, and its acetyl deriv- 
atives(RADULESCU and GEORGESCv), 
i, 1185. 

derivatives of (HELLER, BUCHWALDT, 
Fucus, KLEINIcCKE, and Kuoss), 
i, 1324, 

Phthalic acid, salts, instability of, with 
hydrogen electrodes (DRAVEs and 
TarRTAR), ii, 695. 

camphoryl hydrogen esters (FORSTER 
and SHUKLA), i, 1161. 
hydroxylamine salt (OxsPER and 
BALLARD), i, 1233. 
ethyl ester, detection of (LEFFMANN 
and TRUMPER; LEVINSON; 
Tuoms), ii, 1008. 
detection of, in ethyl alcohol (Ra- 
LEIGH and MARIE), ii, 605. 


radiations in 


determination of (Haxpy and 
Hoyt), ii, 1210. 
determination of, oxidimetrically 


(TAUFEL and WAGNER), ii, 1008. 
Phthalic acid, 3-nitro-, preparation of 
(LITrMANN), i, 1066. 
esters of, and their solubilities 
(Nicotet and Sacks), i, 1277. 
Phthalic anhydride, 3-nitro-, as a re- 
agent for identification of (NICOLET 
and Sacks), i, 1277. 
Phthalidylidenedi-4-[salicylic phthali- 
dylidene ether ester] dithioether 
(KAUFMANN and Rosssacg), i, 1273. 
Phthalimide, mercury derivatives of 
(Lyons), i, 645. 
B’-Phthalimidodiethyl ether, 6-chloro- 
(CRETCHER, Kocu, and PITTENGER), 
i, 628. 
Phthalobenzylamic acid (HoLMEs and 
INGOLD), i, 1142 
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Phthalonitrile, action of magnesium 
organic compounds on (WEIss and 
FREUND), i, 139. 

Phthalophenone derivatives, structure 
of (DOMINIKIEWICZ), i, 53. 

Phthalylglycyiglycine, ethyl ester(Gnra- 
NACHER), i, 594. 

Phthalyl-p-tolil, nitration of (Brapy, 
Quick, and WELLING), i, 1400. 

Phycocyanine (KiTasarTo), i, 1111. 

Phycoerythrin (KITAsATo), i, 1111. 

Phylloerythrin (FiscHER and HILMER), 
i, 855. 


Physics, molecular (LASAREY), _ ii, 
1134. 
Physical chemistry, apparatus for 


(Scarpa), ii, 150. 
influence of Willard Gibbs on 
(CoNNAN), ii, 395. 
constants in relation to metastability 
of matter (COHEN), ii, 1138. 

Physiological action and chemical con- 
stitution (GILMAN and PICKENs), 
i, 833; (Dupin, Corsitr, and 
FREEDMAN), i, 1502. 

fluids, dextrose in (LUNDSGAARD ana 
i, 1207. 
electrometric analysis of (MisLowIt- 
ZER and VocrT), i, 1485. 

Physostigmine. See Eserine. 

Phytic acid, and its barium salt (Con- 
TARDI), i, 277. 

Phytosterols (VESTERBERG and BorGeE), 
i, 252. 

Phytosterols, irradiated, antirachitic 
value of (Hess, WEINSTOCK, and 
HELLMAN), i, 750; (HEss and WEIN- 
STOCK), i, 1020. 

Piaselenazonium salts (BATTEGAY and 
VEcHOT), i, 1466. 
a-Picoline, 6-amino-, 
(MEYER), i, 836. 
y-Picoline chlorostannate (Druce), i, 

1096. 

Picolinic acid, derivatives of (MEYER), 
i, 836. 

Picric acid, conductivity of, in methyl 
alcohol (GoLpscHMIDT and AAR- 
FLOT), ii, 976. 

heat of fusion of (RINKENBACH and 
HALtt), ii, 207. 

reduction of, in organs of the body 
(GiorG1), i, 733. 

detection of, colorimetrically (Tort1), 
ii, 905. 

determination of, in presence of nitro- 
compounds (DESVERGNES), ii, 607. 

Picrolonic acid, preparation and pro- 
perties of (HUG@UNENQ, FLORENCE, 
and CouTURE), i, 435. 

Picrotoxin, constitution of (BAKUNIN 
and GIoRDANI), i, 691. 


derivatives of 


INDEX OF 


SUBJECTS. 


Picrylbeuzsynaldoxime 
KLEIN), i, 674. 

Picryleinnamsynaldoxime (BRapy and 
KLEIN), i, 674. 

ime (Brapy and KLEIN), i, 674, 

Picry]-2:3-dimethylindole (KorczyXsx1 
and KiERZEk), i, 1097. 

N-Picryldi-n-propylearbamide (Lercu- 
ER), i, 1391. 

Picrylmethoxybenzsy/aldoximes 
(Brapy and KLEIN), i, 674. 

Picry1-3:4-methylenedioxy benzsynald- 
oxime (BrAvY and KLEIN), i, 674, 

Picryl-2-methylindole (KonczyNsk1 and 
KIERZEK), i, 1097. 

Picrylnitrobenzsynaldoximes 
and KLEIN), i, 674. 

Picryl-4-picryloxy-3-methoxybenzsyi- 
aldoxime (Brapy and KLEIN), i, 674, 

Picrylsemicarbazide (Giva and PeEv- 
RONIO), i, 1397. 

Picrylsemioxamazide (GivA and PeEr- 
RONIO), i, 1397. 

Piezochemical studies (ConHEN, DE 
MEESTER, and MOoEsVELD), i, 190; 
(CoHEN and Brvins), ii, 280; 
(CoHEN and VAN DER Boscu), ii, 283. 

Pigs, effect of iodine on assimilation of 
nitrogen, phosphorus, and calcium in 
(KELLY), 1, 1210. 

Pigeons, digestion in (MANGOLD), i, 615. 

Pigments, formation of (SCHMALFUss 

and WERNER), i, 1361. 
by fungi (DANILOV), i, 1013. 
metabolism of. See Metabolism. 

Pilocarpidine, constitution of (BURTLEs, 

PyMAn, and RoylLANce), i, 696. 
constitution and derivatives of (SPATH 
and Kunz), i, 575. 

isoPilocarpidine nitrate (SpAru and 
Kunz), i, 576. 

Pilocarpine 2:4:6-¢rinitro-m-tolyloxide 
(SpAtTH and Kunz), i, 576. 

isoPilocarpine methopicrate (SpATH and 
Kunz), i, 576. 

n- and iso-Pilocarpines, and their deriv- 
atives (LANGENBECK), i, 151. 

m- and iso-neoPilocarpines, aud their 
salts (BURTLEs, PyMAN, and Roy- 
LANCE), i, 696. 

Pimenta officinalis, oil from leaves of 
(Kemp), i, 565. 

Pinacolin, decomposition of (HuRp and 
TALLYN), i, 885. 

Pinacolin, chloro-oximino-, and _ its 
benzoyl derivative (RHEINBOLDT and 
Scumitz-Dumont), i, 1132. 

Pinacone, compound of boric acid and 
(HERMANS), i, 501. 

Pinane (Lipr), i, 1080. 

Pine lignin. See Lignin. 


(BRADY and 


(Brapy 


| 
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Pineapples, non-volatile acids of (NeEt- 
son), i, 762. 
nitrogen assimilation of (Srewarr, 
Tuomas, and Horner), i, 1366. 
Pinene (KoNDAKOV and SAPRIKIN), i, 
1080. 
oxide, hydration of (NAMETKIN and 
JarcEVA), i, 1081. 
a-Pinene, catalytic hydrogenation of 
(ZELINSK!), i, 821. 
action of chlorine on (Brus), i, 821. 
Pinenes, relation between terpineols and 
(DELEPINE), i, 564. 
Pinus longifolia, abietic acid from rosin 
of (RAo and SimonsEn), i, 687. 
Piperazine, compounds of, with amino- 
acids (ABDERHALDEN and RossnEnk), 
i, 975. 
1:4-dichloroacetyl derivative (ABDEK- 
HALDEN and KOSssNER), i, 976. 
hydroferricyanide (CUMMING), i, 122. 
Piperidine, preparation of (MARIE and 
LEJEUNE), i, 577. : 
influence of, in rickets (EDERER), i, 
869. 
chlorostannate (Druck), i, 1096. 
hydroferricyanide (CUMMING), i, 122. 
Piperidinoacetic acid, phenyl ethy] ester, 
and its hydrochloride (WEIL), i, 157. 
9-Piperidinoanthracene (BARNET?, 
Cook, and MarrHews), i, 648. 
9-Piperidinoanthrone, 1:5-dichloro- 
(BARNETT, Cook, and MatrHEws), 
i, 1399. 
a-Piperidino-8-benzylbutan-y-one, and 
its hydrochloride (MANNicB), i, 375. 
Piperidinodiphenylmethane, and _ its 
bydrochloride (CHRISTIAEN), i, 23. 
8-N-Piperidinoethyl pheny] ether, and 
its hydrobromide and hydrochloride 
(BRI), i, 833. 
a-Piperidino-8-ethylbutan-y-one, and 
its hydrochloride (MANNICH), i, 375. 
N-Piperidinoethyloleamide (Society 
oF CHEMICAL INDUSTRY IN 
i, 1133, 
2-Piperidinohydroindene, 1-oximino- 
(Srravs and EkHArD), i, 1139. 
Piperidino-1-ketotetrahydronaph- 
thalene (Straus, BERNOULLY, and 
(Mautner), i, 1155. 
Piperidinomethylallylmaionic 
(Mannich and SuTTERr), i, 1037. 
a-Piperidinomethyl-y-valerolactone, and 
é-bromo-, and their derivatives 
(MaNNIcH and SuTrER), i, 1038. 
Piperidinophenylbenzylmethane, and 


acid 


hydrochloride (CHRISTIAEN), i, 


a-Piperidino-a- henyl-n-propane, and 
its hyd 
23. 


oride (CHRISTIAEN), i, 


CXXVIIL, ii. 
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y-N-Piperidinopropyl benzoate, and 
phenyl ether and their salts (BRILL), 
i, 833. 
2-Piperidinotetrahydronaphthalene, 
l-oximino- (Straus and EKHARD), i, 
1139. 
d-Piperitol (StmoNsEN), i, 1165, 
Piperonal, preparation of (BRINER, V. 
TSCHARNER, and PAILLARD), i, 
1069. 
determination of (RADCLIFFE and 
SHARPLEs), ii, 1210. 

Piperonaldoxime -phenyl ether (BAM- 
BERGER), i, 142. 

Piperonyl bromide, preparation of 
(CHEMISCHE FABRIK FLorA), i, 1413. 

Piperonyl compounds, carbon-like 
residue from heating (Pascat), i, 
1278. 

a-Piperonylideneacetohexoic acid (RYAN 
and SHANNON), i, 558. 

Piperonylidenemethy] amyl ketone, and 
its derivatives (RYAN and SHANNON), 
i, 558. 

Piperonylidenemethyl ethyl 
(RyAN and CAHILL), i, 558. 

Piperonylideneoxindole, 6’-amino-, and 
its methosulphate (ARMIT and RoBin- 
son), i, 1172. 

2-Piperonylidene-4-pheny1-3-anisyl-5- 
methyl-A*-cyclopenten-l-one (KYAN 
and LENNON), i, 1282. 

Piperonylidene-y-piperony]propylamine 
(BAKER and Rosinson), i, 925. 

3 Piperonyl-4-phenyl-5-methyl-A?- 
cyclopenten-l-one (RyAN and LEN- 
NON), i, 1282. 

B-Piperonylpropionic acid, 6-nitro- 
(BAKER and Rosrnson), i, 925. 

B-Piperonylpropionitrile, and 6-nitro- 
(BAKER and Rosinsoy), i, 925, 

y-Piperonylpropylamine, and its deriv- 
atives (BAKER and RoBINnson), i, 
925. 

+-Piperonylpropyltrimethylammonium 
iodide {BAKER and Rosrnson), i, 
925. 

Piperonylsuccinic anhydride (BAKER 
and Lapworts), i, 671. 

Pipette, Cornec—Cottet, for measurement 
of small volumes (NIcLovx), ii, 898. 
Pistacia tercbintus, oil from (TIMOSUFF), 

i, 1124. 

Pituitary extracts, dialysis of, and 
their quantitative effect on secretion 
of urine (SMITH and McC.osky), i, 
207. 

Placenta, transmission of blood con- 
stituents through the (PLass and 
MATTHEW), i, 1489. 

Planck’s law, deduction of (EppING- 


ketone 


TON), ii, 1022. 
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Plants, levulosans in (Corn), i, 618. 


Plants, photosynthesis by (Mazz), i 
485 occurrence of metals in (McHarcvg), 


absorption of ultra-violet light by 
(PALLADIN and i, 
1223. 

absorption of salts by (LUNDEGARDH 
and MorRAVER), i, 214. 

absorption of mineral salts by (Dust- 
MAN), i, 1123. 

absorption of potassium by (ANDRE 
and Demovssy), i, 758. 

anaéro’.c respiration in (NEUBERG 
and WUOTTSCHALK), i, 213. 

effect of wounding on respiration of 
(PALLADIN), i, 1221. 

apparatus for study of the respiration 
of (GinsBURG), i, 1120. 

influence of end-products of meta- 
bolism on (SIGMUND), i, 344. 

occurrence of aromatic compounds in 
(Retr), i, 418. 

influence of external factors on the 
ash-content of (SEIDEN), i, 1518. 

relation between yield of, and the 
intensity of external factors 
(Briees), i, 1222. 

suitable depth in soil for (LEMMER- 
MANN, WIESSMANN, and EckKL), i, 
1029. 

equilibria of nutrition in (RiprEL and 
Lupwie), i, 485. 

effect of bases on growth of seedling 
(Boxorny), i, 489. 

effect of, on reaction of culture solu- 
tions (HOAGLAND), i, 1368. 

acidity of the sap of (ARLAND), i, 213. 

cuticle of (Lecc and WHEELER), i, 
1025. 

formation of asparagine in (PRIANI- 
SCHNIKOV), i, 213. 

formation of carbohydrates in, from 

roteins and fats (TERROINE, 
RAUTMANN, and Bonner), i, 755. 

carbon dioxide as a climatic factor in 
growth of (REINAU), i, 213. 

effect of carbon dioxide in soil air on 
growth of (PARKER), i, 1223. 

effect of dicyanodiamide on (ALLISON, 
SKINNER, and Rerp), i, 1030. 

oxidation by enzymes of (ONSLOw and 
Rosinson), i, 1010. 

specificity of enzymes of (BrAacovE- 
SCHENSKI and SossIEDOv), i, 1007 ; 
(BLAGOVESCHENSKI and _ BIELO- 
ZERSE!), i, 1009. 

glycuronic acid in (PALLADIN and 
LEVTSCHENKO), i, 1369. 

stimulation of, by hydrogen cyanide 
(GassnER), i, 1029. 

incrustive substances of (ScHMIDT and 
MatyorH), i, 213; (ScHMIDT, 


Haaa, and Sreruine), i, 1370. 


i, 1023. 

mineral constituents in (SMIRNOV), i, 
486. 

nitrates in, in relation to nitrogen nu- 
trition (NIkLAs and VoGEL), i, 213, 

utilisation of ammonium nitrate by 
(PRIANISCHNIKOV), i, 757. 

action of nitrites on growth of (FenER 
and VAc1), i, 488. 

decomposition of oxalic acid by 
(PaALLADIN and Lovrscuinov- 
SKAJA), i, 1222. 

pectic substances in (Norris and 
ScHRYVER), i, 1226. 

pentoses in (ENGLIs and HALE), i, 618, 

effect of phosphate manuring on 
vitamin-B in (HORNEMANN), i, 623. 

phosphatides of (LEVENE and Ro F), 
i, 487; (GrareE; GRaAFE and 
Horvat), i, 1522. 

availability of potassium silicates to 
i, 1223. 

silica in growth of, and its relation to 
acid (NANJI and SHaw), 
1, 214. 

influence of silica and silicates on 
growth of (LEMMERMANN, WIEss- 
MANN, and SAMMET), i, 766; 
— ; LEMMERMANN ; DENSCH), 
i, 767. 

action of sodium carbonate on germin- 
ation and growth of (FEHER and 
i, 1023. 

action of soil solutions on development 
of roots of (TERLIKOWSkK]), i, 1029. 

formation of starch from arabinose b 
and MORVILLEZ), |, 


1 
effect of desiccation on sugar content 


of (Link), i, 618. 
tyrosinase in (Boas and MERKEN- 
SCHLAGER), i, 474. 
formation of vegetable oils in 
(FRANCESCONI, MANFREDI, 
ASTENGO), i, 759. 
zymase in (PALLADIN and ILLJUVIEY), 
i, 1519. 
diseases of (ANDERSON), i, 1522. 
green, poisonous action of carbon 
monoxide on (WEHMER), i, 1029. 
higher, sources of available nitrogen 
for (BIALOSUKNIA), i, 1366. 
effect of urea, thiourea, and allyl- 
on (E. and G. Nicoxas), 
i, 757. 
chemistry of (Komatsu and UEpA), 
i, 762; (Komatsu and YaMADA), 
i, 881; (Komatsu and Nopzv), |, 
1025; (Komatsu and Tanaka4), i, 


] 
I 
I 
P 
1369. 
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Plants, lower, effect of oxygen on energy 
balance of (TERROINE, BonnET, and 
i, 1517. 

medicinal, constituents of (ZELLNER), 


63. 

South African, active principles of 
(Junitz), i, 761. 

young, influence of light on absorption 
of nutrients by (WIESSMANN), i, 
757. 

detection of phenols in (WARE), i, 
1122. 

determination of camphor in (GorR!), 
ii, 1009. 

determination of chlorides and 
sulphates in sap of (GORTNER and 
HoFFMANn), i, 485. 

determination of nitrate nitrogen in 
(BURRELL and PHILLIPs), i, 1367. 

Plant ash, physico-chemical analysis of 

(L. and J. DEsaussEs), ii, 67. 

Plant cells, equilibrium and oxidation 
in (MAYER and PLANTEFOL), i, 
1120. 

staining of, with colouring matters 
(Scuwakz), i, 755. 
effect of poisons on (ARZICHOVSKI and 
ScHELJAKIN), i, 1227. 
Plant extracts, blood-sugar depressant 
action of (GLASER and WITTNER), i, 


209. 

Plant fibres, Rontgen ray patterns from 
(SPONSLER), ii, 844. 

Plant juices, hydrogen-ion concentration 
of (GusTAFsON), i, 1023. 

Plant plasma, influence of alkaline earth 
salts on the heat coagulation of 
(Kano), i, 217. 

Plant roots, exposed to light, develop- 
ment and distribution of chlorophyll 
in (PowkLL), i, 1221. 

Plant tissues, distribution of potassium 

in (Downing), i, 871. 
laboratory apparatus for wet grinding 
of (Roacw), i, 1517. 

Plaster, hard, preparation of (CHAssE- 
VENT), ii, 559. 

Plasticity (SHEPPARD; Bocuz; SHEP- 
PARD and CARVER; VENABLE), ii, 
1058. 

Plastids, amylogenic activity of (MaicE), 
i, 486, 

Platinum, spark spectrum of (L. and E. 
Bock), ii, 829. 

photo-electric effect and conductivity 
of (HERRMANN), ii, 947. 

photo-electric sensitivity of (SuHR- 
MANN), ii, 831. 

valency of, in respect to mercaptans 
(P. C. and K. C. B. Ray), ii, 
1121. 

melting point of (HoFMANN), ii, 99. 
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Platinum, adsorption of metals by 
(MAXTED), ii, 384. 
adsorption of water on (McHAFFIE 
and LENHER), ii, 854. 
effect of Rontgen rays on the catalytic 
activity of (CLarK, McGraru, and 
JOHNSON), ii, 1176. 
physical state and catalytic action of 
(SmiTH ; GAUGER), ii, 1072. 
catalytic hydrogenation with (BopEN- 
STEIN), ii, 216; (WALDSCHMIDT- 
Leirz and SE!Tz), ii, 411. 
behaviour of, with fused silicates 
(JANDER), ii, 416. 
colloidal, nuclear hydrogenation with 
(Sxira), i, 140. 
oxide-coated, emission of negative ions 
from (Barron), ii, 1020. 
thermionic work function of 
(Davisson and GERMER), ii, 81. 
sols, eataphoresis of, in presence of 
caoutchouc (EVERs), ii, 668, 

Platinum alloys, reaction limits of 
(TAMMANN), li, 378. 

Platinum salts, trypanocidal action of 
(LEvapITI, GrkarD, and NIcoLav), 
i, 4117. 

Platinum oxide, catalytic reduction 

with (Kern, SHRINER, and ApAmMs), 
i, 625; (Pierce and ADAMs), i, 
824 ; (HECKEL and ADAMs), i, 909; 
(CAROTHERS and ADAMS), ii, 693. 
Platinic chloride, compounds of ethyl 
sulphide and (P. C. and K. C. B. 
Ray), ii, 1121. 
selenide (Moser and ATYNSKI), ii, 
584. 
telluride (BRUKL), ii, 895. 
Chloroplatinic acid, compounds of acid 
amides with (Fricke and Ruscu- 
HAUPT), ii, 894. 

Platinum organic compounds :— 

Platinum, hydrazine carbylamine com- 
pounds of (TscHUGAEV, SKANAVY- 
GRIGORJEVA and PosNJAK), i, 
1395. 

dimethylglyoxime (Coorsr), ii, 827. 

Platinicyanides, optical properties of 
crystals of (POCHETTINO), li, 21. 

Platinum separation :— 

separation of palladium from (Krauss 
and DENEKE), ii, 1005. 

separation of ruthenium and (RurF 
and VIpIc), ii, 443. 

Platinum black, structure of (Osawa), 

ii, 747. 

preparation and activation of (KAB), 
ii, 564. 

catalytic hydrogenation with (WasER), 
i, 584. 

effect of chlorine on catalysis by 
(BoswELL and BAYLEy), ii, 215. 


— 
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Platinum electrodes. See Electrodes. 

Platinum films, velocity of photo- 
electrons emitted from (CHA), ii, 
476. 

electrical resistance of, in presence of 
hydrogen (GAUGER), ii, 1040. 

sputtered, effect of gas on the resist- 
ance of (REYNOLDs), ii, 108. 

Platinum wedges for spectrophotometry 

(Merron), ii, 78. 

Platinum wire, effect of absorption of 

gas on resistance of (KLEINE), ii, 947. 

Plum, wild. See Ximenia americana. 

Pnewmococcus, oxidation and reduction 

(NEILL and AVERY), i, 340, 867; 

(NEILL), i, 868. 

Pneumonia, excretion of organic acids 

after (CLAUSEN), i, 1491. 

Poison, rattlesnake, fractionation of the 

proteins of (WELKER), i, 998. 

Poisons, adsorption of, by charcoal 
(DINGEMANSE and LAQuEuR), i, 
1500. 

— of, by a new plant char- 
coal (LAQUZUR and SLUYTERS), i, 
736. 

effect of, on plant cells (ARzICHOVSKI 
and ScHELJAKIN), i, 1227. 

convulsive, influeuce of acids and 
alkalis on the action of (FROHLICH 
and Sox&), i, 334. 

use of hydrogen peroxide in analysis 
of (MAGNIN), li, 594. 

Poisoning, carbon monoxide, spectro- 
chemistry of (BALTHAZARD), i, 196. 
Polar compounds, formation of, in photo- 
chemical reactions (NoyERr), ii, 1081. 
Polarisation (GLASSTONE), ii, 43, 133; 

ii, 793. 

and electrical double layers (CLARK), 
ii, 673. 

effect of alternating currents on (GLAs- 
STONE; IsGARISCHEV and BERK- 
MANN), ii, 548. 

of metallic electrodes (DRESBACH and 
HosMER), ii, 1068. 

anodic, oxygen evolution theory of 
(Jrnsa and Loris; Jrrsa), ii, 45. 

dielectric (EBERT), ii, 14. 

rotatory, theory of (DE MALLEMANN), 
ii, 1029. 

Polarity and optical activity of substi- 
tuent groups (RULE and SMITH), ii, 
1120. 

induced alternate (LAPwoRTH), ii, 
636. 

Polarograph (Heynrovsky and Sur- 

KATA), li, 674. 

Polonium, a-particles from (Currg), ii, 
348, 834, 

ionisation due to a-particles from 
(BIANV), ii, 348. 
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Folonium, distribution of length of a-par- 
ticles of, in oxygen and nitrogen 
(Curie and YAMADA), ii, 175. 

long-range particles from (YAmMapDA), 
ii, 255; (CuriE and YAmapa), ii, 
621. 

adsorption of, by various substances 
(BRENNEN), ii, 770. 

growth of, in radium preparations 
(CurrE and YovANovVITcH), ii, 464, 


Polydihydrodicyclopentadiene  ozonide 
(STAUDINGER), i, 898. 
Polydicyclopentadiene diozonide 


(STAUDINGER), i, 898. 
Polymerides, magnetochemistry of 
(PascaL), ii, 371. 

Polymerisation (LEBEDEV and Fito. 
NENKO), i, 225; (STAUDINGER and 
Lituy), i, 360, 361 ; (SraAuDINGER), 
i, 362 

by means of aluminium oxide and iron 
(IpatrEv and KisuKvin), i, 226. 
Polymethine colouring matters, prepar- 
ation of (FARBENFABRIKEN VorRM 
Bayer & Co.), i, 839. 

Polymorphism, aggregation and (ScHavum, 
NAuMANN, UNGER, and Hor. 
FARTH), ii, 11382. 

and isomerism (PFEIFFER, KALCK- 
BRENNER, and BEHR), i, 547. 
Polyoxymethylenes, constitution of 
(STAUDINGER and Liruy), i, 360; 
(STAUDINGER), i, 362. 

Polypeptides, oxidation of 

HALDEN and Kom), i, 848. 

cleavage of, by yeast enzymes (Fopor 
and Epstein), i, 1214; (Fopor, 
BERNFELD, and ScHONFELD), i, 
1215. 

Polysaccharides (KARRER, SCHNIDER, 
and SMIRNOV), i, 418; (KARRER 
and ILLING), i, 741, 1°29; (KomMATSU 
and UxpaA), i, 762; (KARRER and 
LiER), i, 793; (KARRER and Joos), 
i, 1028. 

synthesis of (ScHLUBACH and MAURER; 
ScHLUBACH and RAUCHENBERGER), 
i, 888. 

methylation of (ScHM1D), i, 1386. 

ethers of (WELTZIEN), i, 12; (HER- 
zoG), i, 371. 

Polystictus versicolor, attack of apples by 

(SMITH), i, 1226. 

Polysulphides. See under Sulphur. 

Polythionates. See under Sulphur, 

Porcelain, action of metals and gases 

on vessels of (v. WARTENBERG), ii, 
699. 

Porphyrin, formation of, from hemo- 

globin (ScuuMm), i, 88. 
of feces (PAPENDIECK), i, 98; (KE- 
MERI), i, 188. 
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Porphyrins, natural (Fischer and 
i, 307; and Hurren- 
LOCHER), i, 845; (FiscHER and 
i, 845, 846; (Schumm), 
i, 846; (FiscHER and LINDNER), i, 
992, 997. 
in blood serum (PAPENDIECK), i, 96. 
in yeast (FiscnEr and Fink), i, 866. 

Potumogeton, leaf pigments of (PxAt), 
i, 487. 

Potash-oligoclase from Mt. Erebus 
(MuunTAIN), ii, 819. 

Potassamide, reactions of, with cobalt 
and iron salts in liquid ammonia 
ii, 231. 

Potassium, molecular weight of (Jov- 
NIAUX), ii, 187. 

Potassium, spectrum of, at low voltage 

(NEWMAN), ii, 1014, 
spectrum of, burning in chlorine 
(RamDAS), ii, 334. 
absorption spectrum of (SuR and 
GuosH), ii, 453. 
absorption and emission spectra of 
(NARAYAN and GuUNNAIYA ; Narka- 
YAN and SUBRAHMANYAM), ii, 737. 
band spectrum of, and of mixtures of 
the vapours with sodium vapour 
(SMITH), ii, 86. - 
Réntgen ray spectrum of (LuNp- 
Quist), ii, 1014. 
spark spectrum of (DAHMEN; DE 
BrvuIN and ZEEMAN), ii, 167. 
photo-electric effect of (HORNBECK), 
ii, 81; (LAWRENCE), ii, 831. 
ionisation of the vapour of, by light 
(SAMUEL), ii, 459; (ARNULF), ii, 
460, 
vapour, low voltage arcs in(NEWMAN), 
li, 450. 
radioactivity of (HARKINS and Guy), 
ii, 1109. 
as a trap for mercury vapour (HUGHES 
and PoINDEXTER), ii, 895. 
Potassium alloys with mercury, electro- 
lysis of (KREMANN, MULLER, and 
OrTNER), ii, 132. 
effect of light on the action of water 
with (BHATNAGAR, PRASAD, and 
MUKER3I), ii, 811. 
interfacial tension between benzene 
and (BHATNAGAR, PrasAD, and 
MUKERJI), ii, 194. 
with sodium, electrolysis of (KREMANN 
and v. REHENBURG), ii, 132. 
Potassium salts, distribution of, in plant 
tissues (Dowp1No), i, 871. 
adsorption of, by plants (ANDRE and 
DeEmovussy), i, 758. 
in soils, effect of fertilisers and crop- 
ping on (AmEs and Simon ; Fraps), 
1, 1523 


Potassium bromate, electrolytic prepar- 


ation of (Ewinc and ii, 
551. 

bromide, reflection of Réntgen rays 
by crystals of (KULENKAMPFF), li, 
1033 


bromide and chloride, mixed crystals 
of (Broomé), ii, 366. 
Réntgen ray analysis of solid solu- 
tions of (SASAHARA), ii, 745. 
bromide or iodide, action of chlorine 
on, in presence of water (PARSONS), 
ii, 880. 
sodium carbonates (BAIN), ii, 577. 
chlorate, effect of, on blood, and its 
excretion (Ross), i, 732. 
chloride, dispersion of (HERZFELD and 
Wo.F), ii, 1119. 
electrical conductivity of solutions 
of (LoRENz and Voie), ii, 871. 
activity coefficient of (SCATCHARD), 
ii, 397 
liquid junction potential between 
ydrochloric acid and (Scatcu- 
ARD), ii, 398. 
transference numbers of, and its mix- 
tures with sodium chloride (Mac- 
INNES), ii, 872; (DEWEY), ii, 
873. 


density of aqueous solutions of (H. C. 
and E. W. PARKER), ii, 288. 
equilibrium of ammonium and 
mercuric chlorides, water, and 
(OsaKA and ANDo), ii, 123. 
reaction between sodium dichromate 
and (RogBERTsoN), ii, 121, 
chromate, equilibrium of ammonium 
chromate, water, and (ARAKI), ii, 
786. 
dichromate, melting and transition 
points of (RoBINsON, STREPHEN- 
son, and Briscor), ii, 374. 
depolarising action of (VINCENT), 
li, 882. 
lanthanum chromates (CARross!), ii, 
815. 
hydroxide, activity coefficient of 
(ScATCHARD), ii, 397; (HaRNED), 
ii, 398. 
iodide, action of light on, in presence 
of potassium dichromate and eosin 
(REYCHLER), ii, 1180. 
electrical conductivity of bromine- 
iodine solutions of (PLoTNIKOV), 
ii, 791. 
absorption of, by the skin (CANALS 
and Gipon), i, 1116. 
iodide and persulphate, reaction be- 
tween, in gelatin sols (RAWLING 
and GLASSETT), ii, 561. 
permanganate, ultra-violet absorption 
spectrum of (VITERBI), ii, 352, 
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Potassium permanganate, oxidation of 
hydrogen by (WILKE and Kuny), 
ii, 51. 
decomposition of solutions of (HoL- 
LUTA), ii, 422, 
titration of, with hydrogen peroxide 
in presence of ammonium sulphate 
(TANANAEV), ii, 430. 
standardisation of, with sodium 
oxalate (DEL FREsNo), ii, 602, 
904. 
ammonomolybdite and ammonotung- 
stite (BERGSTROM), ii, 1084. 
dihydrogen phosphate, crystal struc- 
ture of (HASSEL), ii, 11380. 
chlororuthenates (BricGs), ii, 703. 
chlororuthenites (CHARONNAT), ii, 
586. 
pentachlororuthenite and hexachloro- 
ruthenate (Aoyama), ii, 816. 
pentachlororuthenites (GuTBIER and 
NiEMany), ii, 231. 
silicates, assimilation of, by plants 
i, 1223, 
chromosilicate, synthesis of (KARFIOL), 
ii, 1087. 
lanthanum sulphates (ZAMBONINI and 
Carorst), ii, 222. 
lithium sulphate, crystal structure of 
(BRADLEY), ii, 638. 
neodymium sulphates (ZAMBONINI and 
CAGLIOTI), ii, 222, 315. 
pentasulphide, action of allyl iodide 
on (THomAs and RIDIN), i, 4. 
sulphite (ForrsTER, Broscur, and 
NorBERG-ScuHvtz), ii, 120. 
pyrosulphite, absorption spectrum of 
and GALANOs), ii, 1115. 
dinitrososulphonate (nitrososulphite) 
(RascuHie), ii, 226. 
chloroiminodisulphonate (Rascuic), 
ii, 986. 
tantalate, diffusion and molecular 
weight of (JANDER and SCHULZ), 
ii, 528, 
tungstate, equilibria of, with lithium 
tungstate and tungsten trioxide 
(vAN LIEMPT), ii, 421. 
Potassium organic compounds :— 
Potassium ferritripyrocatecholoxide, 
use of, as an indicator (BINDER), 
ii, 596. 
Potassium detection, determination, and 
separation :— 
substitute for blue glass in detection 
of (MEYER), ii, 601. 
distinction between sodium and, by 
meansofammonium oxalate(MEYER- 
FELD), ii, 1202. 
determination of (ViRrTHEIM), ii, 
487; (MruRICcE), ii, 825; (Yor), 
ii, 902, 
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Potassium detection, determination, and 
separation 
determination of, polarimetrically 
(WROBEL), ii, 240. 
determination of, in blood serum 
(LEBERMAN)), i, 96, 714. 
determination of, in urine (v. Denn), 
i, 855. 
determination and separation of(Smitu 
and Ross), ii, 601. 
Potatoes, composition of (WILLAMAN 
and WEstT), i, 1522. 
respiration and carbohydrate changes 
in, at low temperatures (Hopkins), 
i, 344. 
cork layer of the skin of (Ropes), i, 
1026 


Potato plants, growth of, in nutrient 
solutions (JOHNSON), i, 1367. 
Potential, effect of presence of porous 
materials on measurements of 
(FRICKE), ii, 544. 
relation between energy of escape of 
electrons and (GiNTHER-SCHULZE), 


ii, 477. 

effect of filtration on (RrEty), ii, 796. 

at surfaces of inorganic liquids (Wks- 
SEL), ii, 795. 

fall of, in liquids, produced by air 
bubbles (KLEEMAN and Pirts), ii, 
659. 

differences of, between liquids and air 
(FRUMKIN), ii, 544. 

differences of, at the junction of two 
liquids (VosNESSENSKI), ii, 673. 

differences of, at the boundary of two 
phases (REICHINSTEIN), ii, 545. 

electronegative series of, in liquid 
ammonia (BERGSTROM), ii, 794. 

contact, of metals (DOWLING), ii, 796. 

decomposition, of non-aqueous solu- 
tions (FINKELSTEIN), ii, 546. 

of electrodes (HOLLER), ii, 793. 

of metals against — water (Smits, 
GrErRDING, and Kroon), ii, 795. 

single-phase boundary, measurement 
of (BAUR), ii, 1164. 

spark, Townsend theory of (DALLEN- 
BACR), ii, 740. 

Potential scales, comparison of electrode 
potentials and (BIRcHER), ii, 711. 
Potentiometer, new (MISLOWITZER), i, 

1485. 

Praseodymium, preparation and proper- 
ties of (WIERDA and KREMERS), ii, 
993. 

Réntgen ray spectrum of (GLEDITSCH 
and BoToLFsEN), ii, 612. 
Praseodymium chlorovanadinite (Ca- 
RORBI), ii, 582. 
Precipitates, stratified structure of (v. 


WEIMARN), ii, 959. 
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Precipitates, adsorption by (WEISER), 
ii, 108. 
emanating capacity of, and surface 
variation (HAHN), ii, 177. 
ignition of (BRINTON and STopPEt), 
ii, 72. 
Precipitation, laws of (v. WxImary), 
il, 1064. 
of coloured salts in gels (RIEGEL and 
WincoFF), ii, 863. 
fractional (Rurr and Hrrsc#), ii, 
992. 
rhythmic, in gels (FiscHER), ii, 853. 
in gelatin gels (ScoTt-BLaliR), ii, 
519. 
Precipitin, behaviour of, when adsorbed, 
to its antigen (EISLER), i, 96. 
Pregnancy, toxemia of (STANDER, 
Duncan, and Sisson), i, 1492. 
storage of vitamin-A in white rats 
during (ScHEUNERT and CANDE- 
LIN), i, 1515. 
Pressure, internal, in terms of critical 
pressure and temperature (ScHUs- 
TER), ii, 951. 
and molecular volume (ScHUSTER), 
ii, 1142. 
equaliser (PATTERSON), ii, 
151. 
Primeverase, from almond emulsin 
(BrIDEL), i, 1438. 
Primeverose (BrIDEL), i, 336, 615, 
760 


‘ 

Primeverosidase (BRIDEL), i, 760, 1438. 

Primula, unpleasant taste of roots of 
(KoFLER and BravuneER), i, 1224. 

Privet berries, colouring matter of 
(PFAv), i, 572. 

Proflavine, effect of, on 
(RosBertson), i, 1012. 

Prolamines (HoFFMAN and GorRTNER), i, 
1479. 

Propane, afy-triamino-, and its deriv- 
atives and complex metallic com- 
pounds (MANN and Pops), i, 373. 

1-Propane, a-amino-8-hydroxy-, and its 

salts (KARRER and KLARER), i, 
1036. 
aB-dihydroxy-, preparation of 
(LEVENE and HALueEr), i, 1375. 
cycloPropane compounds, influence of 
henyl groups on the formation of 
and THORPE), i, 923. 
cycloPropane series, three-carbon tauto- 
merism in (Goss, INGOLD, and 
THoRPE), i, 549. 
cycloPropanebis-2:6-diketophenyleyclo- 
hexanedispiran (RapvuLEscu§ and 
GrorcEscv), i, 820. 
cycloPropanedicarboxylic acid, 


infusoria 


deriv- 


atives of (KUsrrr and GrAssNnEr), i, 
922. 
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2-Propeny]-3-0-anisolesulphonyl-2- 
i, 1458. 

Propepsin in blood and urine (Gorr- 
LIEB), i, 742. 

Propinene, synthesis from (Yvon), i, 
14 


Propiolie acid, methyl ester (INGoLD), i, 
9. 


l-Propionamide, «a-amino-, p-toluene- 
sulphonate (FREUDENBERG and 
HvusBER), i, 229. 

Propionic acid, partition of, between 
water and ethyl ether Koto- 
SOVSKI), ii, 506. 

hydroxylamine salt (OxsPER and 
BALLARD), i, 1233. 

alkoxymethy! esters (FARREN, FiFr, 
CLARK, and GARLAND), i, 1230. 

furfuryl ester (ZANETTI), i, 567. 

Propionic acid, a-bromonitro-, a-chloro- 
nitro-, and a-nitro-, ethyl esters, 
and hydrazine derivative of the 
latter (MacBeETH and i, 
629. 

8-chloro-, preparation of (POWELL), i, 
228. 


d-Prepionie acid, a-thiol-, sodium salts 
(LEVENE and MrxEska), i, 512. 
Propionitrile, §-chloro-, reaction of 
resorcinol with (CHAPMAN and 
STEPHEN), i, 669. 
B-nitro-a-oximino-, and its derivatives 
(WIELAND), i, 1049. 
3-Propionylbornylene. See a-Bornylene 
ethyl ket 
3-Propionyleamphane. See a-Camphanyl 
ethyl ketone. 
Propionylearbazole, and its picrate, and 
nitro- (Oppo), i, 296. 
5-Propionyl-5:10-dihydrophenarsazine, 
10-chloro- (BURTON and GrBsoNn), i, 
85. 
3-Propionylphenylarsinic ac 4- 
hydroxy-, _p-nitrophenylhydrazone 
(MARGULIEs), i, 447. 
2-Propionylpyrrole, 3:4-di- and 3:4:5- 
tri-iodo- (l'ERENTIEV and TsCHELIN- 
CEV), i, 295. 
Propionylveratrole, 8-chloro- (FREUDEN- 
BERG and FIKENTSCHER), i, 69. 
B-Propoxybenzoic acids, p-bromo-, p- 
chloro-, p-iodo-, and p-hydroxy-, and 
their derivatives (FARBWERKE VORM. 
MEIsTER, Lucius, & BRUNING), i, 
1424, 
2-Propoxy-A'-cyclohexene, 1-cyano- (Vv, 


Auwers, Baur, and FREsE), i, 
312. 
isoPropoxy-5-methylacetophenone, and 


its derivatives (v. AUWERS, LECHNER, 
and BUNDESMANN), i, 266. 
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Propy! alcohol, 8-chloro-, conversion of, 
into f-hydroxybutyronitiile (Dew- 
AEL), 1, 14. 

isoPropyl alcohol, latent and specific 

heats of (PARKs and KELLEY), ii, 
949. 

properties of mixtures of ethyl 
alcohol and (Parks aud KELLEY), 
ii, 764. 

1-isoPropyl alcohol, aa-dichloro-, urethane 
of (SEN), i, 337. 

m- and iso-Propyl alcohols, refractive 
indices of (BENNETT and GARRAT1T), 
i, 498. 

acid (VOLWILER), 
i, 1174. 

Z-Propylamine, 8-hydroxy-, hydro- 
chloride (LEVENE and i, 
1375. 

Propylammonium chloroferrates (REMY 
aud RorTuHeE), ii, 1089. 

n-Propylaniline m-nitrobenzenesulphon- 
amide (MARVEL, KINGSBURY, and 
i, 245. 

n-Propylbenzene, 
(MAUTHNER), i, 25. 

y-Propylbenzoic acid, o-amino-, and the 
corresponding lactam (v. BRAUN and 
Reicu), i, 1407. 

n-Propylbenzoyloximidocarbonic acid, 
ethyl ester (OZSPER and Cook), i, 

y-Propylbenzyl bromide, o-bromo- (v. 
Braun and KatIsEr), i, 1414. 

isoPropyl-8-bromoallylbarbituric 
(RIEDEL), i, 1453. 

(ApAMs and ADKINs), i, 

85. 


3:5-dihy droxy- 


acid 


s-Propylcarbamide, di-B-hydroxy- 
(LEVENF and HALLER), i, 1375. 
p-isoPropyl-y-chloroallylbenzene, and its 
dibromide (BERT), i, 804. 
p-isoPropy)-w-chlorobutenylbenzene 
(BERT), i, 804. 
Propylene, equilibrium of hydrogen 
bromide with (Maass and WricuHr), 
ii, 214. 
catalytic addition of halogen acids to 
(WiBAuT, DIEKMANN, and 
GERS), i, 494. 
inhalation of (Davipson), i, 1503. 
Propylene, aBy-tribromo-ay-dinitro- 
(WIELAND and JuNGe), i, 1374. 
a-Propylene oxide, heat of combustion of 
and SWIENTOSLAWSK!), ii, 
4. 
isoPropylfurfurylal 
i, 785. 
(ADAMS and ADKINs), 
i, 785. 
1-isoPropylcyclohexan-3-one, and 
semicarbazone (SEIFERT), i, 407. 


(ADAMS and 


its 
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2-Propylcyclohexanone, 2-cyano-, and its 
semicarbazone (v. AUWERS, Baur, 
and Fresr), i, 312. 
o-Propylcyclohexylamines, and their 
salts (v. BRAUN and BAYER), i, 428. 
isoPropylidene compounds of sugars 
(FREUDENBERG and DosER), i, 366; 
(FREUDENBERG and WOLFF), i, 367. 
Propylidenedi-indone (RADULESCU and 
GEORGESCU), i, 1287. 
isoPropylidenequinamide (KARRER, 
Wiper, and Riso), i, 673. 
(VERLEY and BEepuws), 
i, 578. 
8-Propylindole, 3-y-amino-, and its salts 
and HosuHrno), i, 1451. 
cycloPropylmethylthiocyanate(v.BRAUN, 
FussGANGER, and KuHn), i, 1402. 
cycloPropylmethylamine, and its benzoy] 
derivative (v. Braun, FussGANGER, 
and KvHN), i, 1402. 
cycloPropy!methylbenzylmethylamine, 
and its hydrochloride (v. Braun, 
FussGANGEr, and Kuny), i, 1402. 
cycloPropylmethylmethylaniline, and its 
salts Braun, FussGANGER, and 
Kuan), i, 1402. 
cycloPropylmethylmethylcyanamide (v. 
BRAUN, FussGANGER, and Kvuuy), i, 
1402. 
2-Propy]-3-phenylisoindolinone, 3-hydr- 
oxy-2-y-bromo-, and its derivatives 
(Konwn and LAKNER), i, 1276. 
-4-isoPropylphenylpropinene 
DorieER, and Lamy), i, 1373. 
Propylphthalimide, y-bromo-, action of 
magnesium phenyl bromide on (KoHN 
and LAKNER), i, 1276. 
n-Propyl-m-toluidine, 2:4- and 4:6-di- 
nitro- (GIvA and PETRONIO), i, 1397. 


(Bert, 


1-isoPropylurazole (GoopWIN and 
BAILEY), i, 843. 

isoPropylurethane, aa-dichloro-, and 
aa’-diiodo- (CHINOIN FABRIK 


CHEMISCH-PHARMAZEUTISCHER PRoO- 
DUKTE), 1, 13. 
n-Propylvinylearbinol, resolution and 
rotation of, and its salts and esters 
(Kenyon and SNELLGROVE), i, 771. 
4-isoPropyl-o-xylene, ¢rinitro-(KRUBER), 
i, 1188. 
4-isoPropyl-o-xylenesulphonic acid, and 
its sodium salt and amide (KRUBER), 
i, 1188. 
Prosopanche Burmeisteri, constituents of 
(ZELLNER), i, 1025. 

Prostate, tuberculosis and calcification 
of (McKenzir, SENG, and Macal- 
LuM), i, 330. 

effect of injections of emulsions of, on 
metabolism (KORENCHEVSKY and 
CarR), i, 1513. 
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Prostate, nitrogen excretion in hyper- 
trophy of (NICOLAYSEN), i, 857. 

Proteases, animal, specificity of (WALD- 
SCHMIDT-LEITZ and ScHAFFNER), i, 
1110. 

a-Proteases, effect of quinine compounds 
and urea on (SMOROPINCEV and 
ADOVA), i, 335. 

Proteic acid, hydroxy-, in urine 
(FreunD and SITTENBERGER-KRAF?), 
i, 723. 

Proteins (JoHNSON and DASCHAVSKEY), 
i, 176; (LUprKe), i, 450; (SHELTON 
and JoHNSON), i, 602 ; (SGRENSEN), 
i, 1110; (HorrmMAN and GorTNER), 
i, 1479. 

structure of (ABDERHALDEN, KLAR- 
MANN, and KommM), i, 174 ; (ABDER- 
HALDEN and Komm), i, 175, 320, 
848, 1475; (HeErzoc), i, 450; 
(BLANCHETIERE), i, 602; (TROEN- 
SEGAARD and FIscHER; BEnG- 
MANN), i, 848; (ABDERHALDEN), 
i, 848, 1841; (ABDERHALDEN and 
ScHwaB), i, 991. 
structure and synthesis of (WALD- 
SCHMIDT-LEITZ and ScHAFFNER), 
i, 1110. 
synthesis of, by enzymes (WASTENEYS 
and Borsook), i, 102; (Borsook 
and WASTENEYs), i, 472, 864, 865; 
(Rona and KLEINMANN), i, 473. 
molecular weights of (CoHN, HENDRY, 
and Prentiss), ii, 641. 
ionisation of (LINDERSTROM-LANG), 
ii, 203. 
heat denaturation of (H. and D. Y. 
Wv), i, 1110. 
adsorption of, by collodion membranes 
(Hircucock), ii, 1054. 
adsorption of phenolsulphenephthalein 
by (GROLLMAN), i, 1000. 
liberation of adsorbed substances from 
(RosENTHAL), i, 1203. 
solubility of (S6RENSEN), i, 602. 
solubility of, in organic solvents 
(CoopER and NicHo.as), i, 955. 
depolymerisation of (SHIBATA), i, 
1109. 
coagulation of, in drops (MoraSKo), i, 
1487. 
by heat (M. and P. L. S6RENsSEN), 
ii, 518. 
hydrolysis of (ScHRYVER, Busron, 
and MUKHERJEE), i, 794. 
by enzymes (Rona and KLEIN- 
MANN), i, 103. 
with hydrochloric acid (YarrscHN1- 
KOV), i, 320. 
decomposition of, by microbes 
(WaksMAN and LOoMANITZ), i, 
867. 
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Proteins, decomposition of, by pepsin 


(UHLENBRUCKE), i, 742. 
effect of amino-acids on (SEUFFERT 
and Marks), i, 730. 
decomposition products of (IvANov), 
i, 1480. 
influence of glutathione on oxidation 
of (HoPpxKINs), i, 1499. 
compounds of acids with (MopERN 
and PavLt), ii, 518. 
combination of, with acids and alkalis 
(Harris), i, 450. 
cystine and tryptophan in (JoNnzs, 
GERspDORFF, and MOELLER), i, 98. 
action of, on gold sols (ZsIGMONDY 
and JoEL), ii, 35 ; (REINDERS), ii, 
1059 ; (Kress), ii, 1155. 
action of hypobromites on (GoLD 
SCHMIDT and STEIGERWALD), i, 
1109 ; (ABDERHALDEN), i, 1475. 
action of paraldehyde on (CoorPER), 
i, 91. 
action of pepsin and hydrochloric acid 
on (VAN UR), i, 1507. 
sulphur in (HorrMaN), i, 1480. 
compounds of zinc chloride with 
(PAULI and Scu6y), ii, 198. 
new amino-acid from (GORTNER and 
HoFFMAN), i, 602. 
metabolism of. See Metabolism. 
action of bile on pancreatic digestion 
of (RosENOv), i, 1507. 
precipitation of, from body fluids 
(WunNscHENDORF?), i, 1346. 
substitutes for, in diet of goats 
(PAAscH), i, 1498. 
replacement of, by urea in diet of 
milch animals (MorGAN, WIND- 
HEUSER, and OHLMER), i, 217. 
Bence-Jones, precipitin reaction of 
(HEKTOEN and WELKER), i, 328. 
in blood, and their determination 
(HveEck), i, 1484; and 
Tomasson), i, 1485. 
gluten, from wheat flour (BLisH and 
PINCKNEY), i, 176. 
halogenated (VANDEVELDE), i, 91, 707, 
1477. 
hydrolysed, dynamic action of, as food- 
stuffs (MELLY and v. R6rrH), i, 193. 
of muscle, isoelectric points of 
(W6HLIscH and SCHRIEVER), i, 
1488. 
colloid characteristics of (WEBER), 
i, 995. 
in germinating seeds (Fonpor and 
REIFENBERG), i, 756. 
of serum (LEENDERTZ), i, 96. 
calcium content of (Csapé and 
FAvBL), i, 96. 
precipitation of (RuszcZzYNSK1), i, 
322. 
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Proteins, of serum, precipitation of, 
_ by salts (Csapo and v. 
SITZKY), i, 178. 
precipitin reactions of (HEKTOEN 
and WELKER), i, 323. 
of skin, extraction of (PINEss, MILLER, 
and ALLEs), i, 331. 
water-soluble, electrolyte-free (ADOLF 
and Pau_t), ii, 289; (Pavtt), ii, 
319. 
effect of glycerol on the biuret 
reaction for (S£IBERT and Lone), 
i, 1110. 
reaction of, with phosphoric acid 
(RomIeEv), i, 607. 
analysis of the hydrolysis products of 
(WasTENEYs and Borsoor), i, 97. 
detection of (Novy), ii, 1212. 
determination of, electrometrically, 
with alkalis (HoFFMAN and Gorrt- 
NER), ii, 1011. 
determination of amino acids from 
hydrolysis of (CHERBULIEZ and 
AHL), ii, 1211. 
determination of nitrogen in (MAIN 
and Locke), i, 997 ; (TER MEULEN), 
ii, 599. 
determination of nitrogen distribution 
in (GoRTNER and SanpsrkoM), ii, 
908. 
determination of phosphorus in 
(SORENSEN), ii, 900. 
determination of tyrosine in (FiirTu 
and FiscHer), ii, 448. 
Proteoses, solubility of, in organic 
solvents (Cooper and NICHOLAS), 
ii, 955. 
of egg-albumin (Rupp), i, 320, 321. 
eus, formation of gelatinase by 
(CLARK and MERRILL), i, 1511. 
Protoparaffin. See Ceresin. 
Protoplasm, toxic action of copper and 
gold salts on ( VorcTLIN, 
and Dyer), i, 1116. 
permeability of (OsrERHOUT), 
» 1355 

Prowazekia edax, influence of hydrogen- 
ion concentration on the growth of 
(RAABE), i, 868. 

Prunus pissardi, flavone from the leaves 
= and its reactions (JoNEsco), i, 824, 
825. 

Prussian blue, formation of, in cyanide 

test (ScH'LEK), ii, 71. 
sols, coagulation of (GHosH and 
Dwar), ii, 778; (WetR), ii, 1155. 
acid, labile. See isoH ydrocyanic 


acid. 
Pseudo-acids (KARVE), ii, 1188. 
Psicaine, synthesis of (WILLSTAITER), 
i, 424. 
experiments with (WAGNER), i, 1503. 
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Ptychotis verticillata, essential oil of 
(MorAN}), i, 146. 

Pulmonaria officinalis, constituents of 
(ZELLNER), i, 763. 

Pump for circulation of gases (MENzIEs, 

CoLuiNs, and Tyson), ii, 818. 
automatic mercury (MCLAUGHLIN and 
Brown), ii, 428. 
laboratory (CAMERON), ii, 707. 
circulating, for corrosive gases (KRE- 
MERS), ii, 427. 

Pungency in relation to chemical con- 
stitution (Nomura and Horta), i, 
1156. 

Purine derivatives, excretion of, in 
dogs (LANGFELDT and HoLMsEN), i, 
1205. 

Putrescine, behaviour of, in the liver 
(FELIx and RoTHLER), i, 859. 

Pycnometer, new (H. C. and E. W. 
PARKER), ii, 288. 

Pylorus, dehydration after obstruction 
of the (GAMBLE and Ross), i, 1352. 

Pyocyanine (WREDE and SrTRack), i, 
174. 

and its derivatives (WREDE and 
Strack), i, 844. 

Pyramidone, compound of veronal with 
(PFEIFFER), i, 1318. 

Pyranones, 1-thio-(ARNDT, NACHTWEY, 
and Puscu), i, 1307. 

Pyrazoles, synthesis of (BiLow and 
Baur), i, 1827. 

Pyrazole series, isomerism in (v. AUWERS 
and NIEMEYER), i, 1173; (v. AUWERS 
and Mauss), i, 1178 ; (v. AUWERs and 
DANIEL), i, 1180. 

Pyrazole-blue, m- and p-chloro- (CHATT- 
AWAY and Srrovts), i, 71. 

Pyrazolecarboxylamides, formation and 
transformation of (v, AUWERS and 
OTTENS), i, 1459. 

Pyrazolecarboxylic acids, synthesis of 
(Mrnunni), 1, 1175. 

Pyrazolines, influence of constitution 
on formation of, from phenylhydr- 
azones (v. AUWERS and KREUDEk), 
i, 1454. 

spontaneous oxidation of (Locqu1n and 
HEILMANN), i, 1185. 

substituted isomeric (FREUDENBERG 
and STo.t), i, 70. 

Pyrazolone derivatives, preparation of 
(FARBENFABRIKEN VoRM. F, BAYER 
& Co.), i, 301. 

Pyrid-2-imine, 1-chloroacetyl derivative, 
its salts (FINGER and KRAFT’), 
i, 78. 

Pyridine, 


electrolytic reduction of 


(MARIE and LEJsEuNE), i, 577. 
nucleus, fission of, during reduction 
(Suaw), i, 299. 
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e, equilibria of, with cadmium 
chloride and with zine chloride 
(Mason and MATHEWs), ii, 1063. 

arsenyl tartrate (DEBUCQUE?), i, 973. 

compounds formed by action of, on 
By-dibromoallyl bromide (v. BRAUN 
and Kiun), i, 1375. 

compound of hexanitrodiphenylamine 
and (DESVERGNES), i, 1056. 

hydroferricyanide (CumMINe), i, 122. 

compounds of silver perchlorate, water, 
and (Macy), ii, 536. 

derivatives, formation of, from acyclic 
3-diketones (BLAISE and Mon- 
TAGNE), i, 835. 
paration of alkyl derivatives of 
(CHEMISCHE FABRIK AUF AKTIEN 
vorm. E. ScHERING), i, 431. 
dine, 2-amino-, tautomerism of, and 

itsderivatives(TscHITSCHIBABIN), 

i, 158. 
condensation of, with fa 

ketones (ScHMID and 

i, 1459. 

2:6-diamino-, preparation of (CHEM- 
ISCHE FABRIK AUF AKTIEN VORM. 
E. ScHERING), i, 589. 

2:3-diamino-, and 3-nitro-2-amino-, 
acetyl derivatives, and 2-chloro-, 
2-chloro-5-bromo-3-nitro-, 2-chloro- 
5-iodoxy-, and their derivatives 
(Pizroni and Haupt), i, 1316. 

3-bromo-, and 8-iodo-, and their salts 
(BAUMGARTEN), i, 1881. 

2-chloro-5-iodo-, 5-iodo-2-amino-, and 
5-iodo-2-nitroamino-, and their de- 
rivatives (MAGIDSON and MENscHI- 
KOFF), i, 301, 

hydroxy-derivatives (TscHITSCHIBA- 
BIN), i, 299. 

8-nitro-, and 3-nitroso- (KIRPAL and 
REITER), i, 697. 

dinitro-2-amino- (TscHITSCHIBABIN), 
i, 1328, 

3-nitro-2-nitroamino- (TsCHITSCHIBA- 
BIN and KonovaLova), i, 1829. 

5-nitro-2-nitroamino-, reactions of, 
and $-nitro-2-nitroso- (RATH and 
PRANGE), i, 978. 

Pyridines, arylated (DitrHEy and 
SCHAEFER), i, 153; (Di.THEY and 
RaDMACHER), i, 1441. 

Pyridines, amino-, tautomerism of 
(TSCHITSCHIBABIN and OssETROVA ; 
TSCHITSCHIBABIN), i, 1328. 

Pyridine-1l-acetic acid, 1-chloro-2-hydr- 
oxy- (KIRPAL), i, 66. 

Pyridine-2-carboxylic acid, 4:6-dichloro- 
5-cyano- (SPATH and KoLLER), i, 1446. 

2-Pyridine-3-carboxylic acid, 2-amino-, 
anhydride and acetyl derivative, 


-aromatic 
ANGLER), 


methyl ester (SEIDE), i, 72. 
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Pyridine-3-sulphonic acid, 4-amino-, and 
4-hydroxy-, and their barium salts 
(KoENnIcs and JUNGFER), i, 154. 

Pyridinium methiodide, compound of 
benzidine with (EmmzErT, Ron, and 
KOBFRNE), i, 588. 

Pyridofluorene, and itsderivatives(MILLs, 
PALMER, and ToMKINSON), i, 69. 

Pyridofluorenone-1:3:4-tricarboxylic 
acid (Mitts, PALMER, and TomMKIN- 


son), i, 69. 

2-Pyridone, 5-iodo- (Maarpson and 
ENSCHIKOFF), i, 302. 

4-Pyridone, 3-amino-, and  3-nitro- 


§-amino-, salts of (CROWE), i, 1819. 
2-Pyridone-l-acetic acid, and its silver 
salt and derivatives (K1RPAL), i, 66. 
2-Pyridoneimine-l-acetic acid, and its 

chloroplatinate (TscHITSCHIBABIN), i, 
158, 
Pyridonemethides. See Methylenedi 
hydropyridines. 
4:5-Pyridothiephen, 3-hydroxy- (KoE- 
NiIcs and GEISSLER), i, 166. 
Pyridotripyrocatechylantimonic acid, 
tassium and sodium salts (REIHLEN, 
APPER, and KALL), i, 912. 
Pyridotripyrocatechylarsenic acid, sod- 
ium salt (REIHLEN, SAPPER, and 
KALL), i, 912. 
a-Pyridylanthranilic acid, sodium salt 
(SEIDE), i, 160. 
5-Pyridylazo-8-naphthol, 2-chloro- (P1z- 
RONI and Haupt), i, 1316. 
Pyridylglycine, and its derivatives 
(REINDEL and RavcB), i, 438. 
monohydrate (FinceR and KraFr), 
i, 73. 
3-Pyridyiglycine-2-carboxylic acid, 
(SucHAxDA), i, 1331. 
5-Pyridylhydrazine, 2-chloro- (PIERONI 
and Haupt), i, 1316. 
8-3-Pyridylhydroxylamine (KirpaL and 
REITER), i, 698. 
3-Pyridyl 5-methylaminobutyl ketone, 
and its salts (Ruzicka, SEIDEL, and 
i, 290. 
tone, and its picronolate (RUZICKA, 
SEIDEL, and LIEBL), i, 290. : 
C-(2’-Pyridyl)-1-methylpyrrole, and its 
methiodide and COPPENs), 


i, 75. 

Pyridyl-2-nitroamine, alkylation of 
(T8cHITSCHIBABIN and MENSCHIKOV), 
i, 437. 


N-2-Pyridylpyrrole (CHEMISCHE FABRIK 
AUF AKTIEN vorM. E, SCHERING), 
i, 1329. 

2-Pyridylpyrroles, and their picrates 
(TSCHITSCHIBABIN and BYLINKIN), 1, 
1174. 
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Pyrimidines, phenylhydrazine deriv- 
atives of (LEVENE), i, 979. 

Pyriminazole, and its chloroplatinate 
(TsSCHITSCHIBABIN), i, 1328. 

3-Pyrindigotin, and its derivatives 
(SucHARDA), i, 1331. 

Pyrindoxyl, constitution of (FINGER and 
KraFr), i, 73. 

Pyrites from Serbia (BARTHOUX), ii, 
429. 

Pyrocatechol, antimony, arsenic, and 
bismuth compounds with (RosEn- 
and BARUTTSCHISKY), i, 
808. 

compounds of boric acid and (WEIL 
and ADLER), i, 136. 

compounds of molybdic, tungstic, and 
uranic acids with, and their salts 
(FERNANDES), i, 912, 1061. 

complex vanadyl salts (RosENHEIM 
and Mone), i, 1412. 

determination of derivatives of, color- 
imetrically (GLASSTONE), ii, 331. 

Pyrocatechol, 4-amino-, acetyl and 
benzoyl derivatives (KEHRMANN 
and HoEHN), i, 560. 

4:5-diamino-, and its derivatives, and 
5-nitroso-4-amino-, 4-acetyl deriv- 
ative (HoEHN), i, 938. 
Pyrocatecholborie acid, 3-nitro-, salts of 
(B6ESsEKEN and Mrs), i, 912. 
Pyrocatechol tannins, detection of 
(VoGEL), ii, 827. 
Pyrocholoidanic acid, oxidation of 
LAND), i, 1066. 
Pyrodeoxybilianic acid, derivatives of 
(WIELAND), i, 1066. 

Pyrogallol, compounds of a, 
tungstic, and uranic acids with, and 
their salts (FERNANDES), i, 912, 
1061. 

determination of derivatives of, color- 
imetrically (GLASSTONE), ii, 331. 
Pyrogallolacrolein (SEN and SARKAR), 
i, 812. 
Pyrogallolbenzein, and its hydrochlor- 
(ORNDORFF and i, 277. 
and its o-hydroxy derivative (SEN and 
SARKAR), i, 812. 
olcoumarein (SEN and Srrcar), 
i, 554 


Pyrogallolglycerein (Sen and SARKAR), 
i, 812. 

Pyrogallol-omp-trihydroxybenzein 
(Sen, SrnwA, and SarKAR), i, 916. 

(SEN and SrrcaR), i, 

5. 

Pyrogallolsalicylein (SzN and Sircar), 
i 

Pyrolithobilianic acid, methyl ester 


(Winpavus, BoHNE, and ScHwAkz- 
KopPF), i, 406, 
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ellitic acid, condensation of, with 
decalin and tetralin 
SEKA, and Funke), i, 556. 
derivatives of (DE DIESBACH and 
ZURBRIGGEN), i, 1427. 

Pyromellitic acid, bromo-, and its an. 
hydride (PHILIPPI, SEKA, and BavER), 
i, 555. 

Pyromelliticdi-imidines. See Bis(amino- 
methyl)-benzenedicarboxylic acid, di- 
lactams. See Bis(hyd 

Pyromellitide. See Bis(hydroxymethy]). 
benzenedicarboxylic acid aan 

Pyrometers, black body for calibration 

of (RoBERTS), ii, 756. 
micro- (HENNING and Havsk), ii, 427, 
acid, isoamy] ester (NAKAI), 
i, 360. 
furfuryl ester (MEERWEIN and 
ScHMIDT), i, 1239. 

Pyrone, and thio-, halochromism of 
halogenated derivatives of (ARNDT 
and Puscn), i, 1304, 

Pyrone, 4-thio- (ArnpT, ScHouz, and 
NacHTWEY), i, 58. 

Pyrones, structure of (ARNDT, ScHo1z, 
and NacHTWEy), i, 57. 

Pyrones, 1-thio- (ARNDT, NAcHTWEY, 
and PuscH), i, 1307. 

Pyrone colouring matters (FARBEN- 
FABRIKEN VORM F. Bayer & Co.), i, 
955. 

-Pyronecarboxylic acids, effect of 
boric acid py A solubility and con- 
ductivity of (VERKADE), ii, 128. 

Pyroxenes, crystal structure of (Wyc- 
KOFF, MERWIN, and WASHINGTON), 
ii, 1126. 

Pyroxonin (Masima and SuGINoME), i, 
1448, 

Pyroxonitin, and its compound with 
chloroform (MAgima and SuGinoMe), 
i, 1448. 

Pyrroflavin (K6On1c), i, 1184. 

Pyrrole, absorption spectrum of (GaL- 

LERANI), ii, 266. 
action of iodine on (G. E. K. and 
H. E. H. Brancw), i, 66. 
derivatives, ao spectra of 
(Korscuun and Rott), ii, 258. 
bromination and _ iodination of 
(TERENTIEV and TsCHELINCEV), 
1, 295. 
Pyrrole, iodo-derivatives (P1zRONI and 
NocEnTIN}), i, 1096. 
4-iodo-3-nitro- (TERENTIEV 
TSCHELINCEV), i, 295. 

Pyrroles, action of formaldehyde and 
alcohols on (FiscHER and NENITz- 
Escv), i, 834. 

colouring matters (K6nic), i, 
1 


and 


i 
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le series, preparation of alc 2zhydes 
and ketones of (KaLLE & Co.), i, 


297. 
Pyrrolealdehyde, constitution of (RAs- 
TELLI and Bspocest), i, 1316. 
Pyrrole-2-aldehyde, tetraiodo- (TEREN- 
TIEV and TSCHELINCEY), i, 295. 
Pyrrole-2-carboxylic acid, -propyl 
ester (ODDO), i, 296. 
Pyrrole-2-glyoxylic acid, ethyl ester 
(Oppo), i, 297. 
Pyrrolenephenylcarbinol-o-carboxylic 
acid, ammonium salt (Oppo and 
Mincora), i, 978. 
Pyrrolenephthalides (Oppo), i, 978. 
Pyrrolephthalides (Oppo and MINGoIA), 
i, 978 


i, 978. 

Pyruvamide, hydrazones of (BULow and 
SPENGLER), 1, 1103. 

Pyruvie acid, absorption spectra and 
tautomerism of (HENRI aud Froma- 
GEOT), ii, 929. 

heat of combustion of (BLAscHKO), i, 
1011. 

catalytic decomposition of (E. and 
F. MULLER), ii, 414. 

action of p-aminophenylarsinic acid 
and, on aldehydes (ADAMS and 
JOHNSON), i, 319. 

action of carboxylase of yeast on 
(NEUBERG), i, 336. 

possible réle of, in growth of bacteria 
(QUASTEL), i, 1216. 

fate pa in the animal body (OTAN1), 
i, 781. 

esters, hydrolysis of (SKRABAL, PFraFrF, 
and AIROLD!), ii, 139. 

Pyruvic ureide, bromonitro- and nitro-, 
and its acetyl derivative (DAvIDsoN), 
i, 975. 

Pyruvyl bromide and chloride, hydr- 
azones of (BULOwW and SPENGLER), i, 
1103. 

Pyruvylalanine (BERGMANN, MIEKE- 
LEY, and Kann), i, 1134. 

Pyrylium compounds (DittHEY and 
Foret), i, 55 ; and Rap- 
MACHER), i, 1441. 

Pyrylium salts, synthesis of (PRatT and 
Rosinson), i, 422, 825, 826 ; (MALKIN 
and Ropinson), i, 827. 

Pyvuril (Davivson), i, 583. 


Q. 


Quantum numbers and series spectra 
(Linpsay), ii, 915. 
— numbers (HARTREB), ii, 


Quantum rule, Epstein-Sommerfeld 
(Korpyscn), ii, 836. 
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Quantum theory in relation to the atomic 
theory and energetics (BERTHELOT), 
ii, 1022. 
and molecular formation (BoRN and 
FRANCK), ii, 266. 
application of, to gases (PLANCK ; 
EINSTEIN), ii, 495. 
and Bohr's correspondence principle 
(ToLMAN), ii, 466. 
of radiation (BorHE and GEIGER; 
KETCHUM), ii, 1. 
and resonance radiation (DARWIN), ii, 
169. 
Quartz, structure of (Brace), ii, 1131. 
and its reflexion of X-rays (G1BBs), 
ii, 367. 
spiral springs of (SmirH), ii, 818; 
ii, 995. 
Quartz mercury lamp. See under 
Lamp. 
Quebrachitolpentaphosphoric acid, salts 
of (ConTARDI), i, 277. 
Quercetin, isolation and identification 
of, in apple peel (SANDs), i, 216. 
5-methyl] ether, and its potassium salt 
and tetra-acetyl derivative (KuBoTa 
and PERKIN), i, 1160. 
Quinaketones, monocyclic (Ruzicka, 
SEIDEL, and LIEBt), i, 289. 
Quinaldine. See 2-Methylquinoline. 
Quinaldines, condensation of hydrox 
and methoxy derivatives of, wit 
aromatic aldehydes (Tr6GER and 
DUNKER), i, 432. 
Quinatoxins, aliphatic (Ruzicka, 
SEIDEL, and LIEBL), i, 289. 
Quinazoline, bromo-4-hydroxy-, and its 
methiodide (SEIDE), i, 159. 
Quinhydrone, dicyano-, reduction po- 
tential of (RIDEAL), ii, 546. 
Quinhydrones (PreIFFER, GOEBEL, and 
ANGERN), i, 271. 
reduction potentials of (BIILMANN, 
JENSEN, and PEDERSEN), ii, 404. 
Quinhydrone electrode. See Electrodes. 
Quinic acid, constitution of (KARRER, 
WipMER, and Riso), i, 673. 
utilisation of, by moulds and bacteria 
(BurKEvViTscH), i, 1511. 
Quinidine, determination of, spectro- 
photometrically ii, 1212. 
Quinine, action of sulphuric acid on 
(GizMsA and BonatTH), i, 291. 
compounds of cupric hydroxide and 
(ErBen), i, 573. 
effect of, on fermentation in the 


organism  (SMORODINCEV and 
Apova), i, 335. 
iodobismuthate (FRANCOIS and 


SEGUIN), i, 1084. 
salicylosalicylate (MERCK & Co.), i, 
14 
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Quinine chlorostannate and chloro- 
stannite (Druck), i, 1096. 
arsenious tartrate (DEcBUCQUET), i, 
1090. 
determination of, —spectrophoto- 
metrically (FABRE), ii, 1212. 
Quinine, amino-, and its salts and deriv- 
atives (FRANKEL, Tritt, MEHRER, 
and HERsCHMANN), i, 573. 
apoQuinine, and its benzoate hydrochlor- 
ide (FRANKEL and BuHLEA), i, 573. 
derivatives of (SuszKo), i, 1449. 
B-isoQuinine, and its derivatives, and 
dibromo- (SuszKo), i, 1448. 
Quinine series (RuzicKA, SEIDEL, and 
LIEBL), i, 289. 
Quininetrimethylammonium picrate 
FRANKEL, TrITT, MEHRER, and 
ERSCHMANN), i, 574. 
dsoQuinocyanines, 4-chloro-, synthesis 
of, and their derivatives (KIscHER, 
Miuirr, and VILSMEIER), i, 439. 
Quinoidine extracts from animal sub- 
stances (KINNERSLEY, PETERS, and 
i, 997. 
Quinol, oxidation of, in presence of ali- 
phatic amines (HarcEn), i i, 24. 
ethers, substitution in derivatives of 
(RUBENSTEIN), i, 1278. 
additive compounds of aromatic amines 
with (HARGER), i, 23. 
Quinol, ¢ribromo-, dimethyl ether (KoHN 
and GUTTMANN), i i, 1263. 
bromonitro- and chloronitro-, ethers 
of (KoHN and MARBERGER), i, 1264. 
tetrachloro- (Binz and RAtTH), i, 446. 
Quinols, mono- and di-nitro-, colorimetric 
dissociation constants of (PRIDEAUX 
and Nuny), i, 24. 
¥-Quinols, preparation of (FICHTER and 
MEYER), i, 381. 
Quinol-om-dihydroxybenzein (SEN, 
HA, and SARKAR), i, 916. 
Quinoline, centroid strueture for (Fu- 
son), i, 1098. 
arsenyl tartrate (DEBUCQUET), i, 973. 
ethiodide, compounds of, with bromo- 
form and iodoform (STEINKOPF and 
BEssARITSsCcH), i, 495. 
derivatives (JoHN), i, 1817; (JoHN 
and Noztozka), i, 1451; (JoHN and 
WEBER), i, 1452. 
Quinoline, 8-amino-, and its derivatives 
(SEKA), i, 587 
&-hydroxy-, salts of 
SILBERMANN, and VIRL1), i, 1411. 
isoQuinoline derivatives, syntheses of 
(HawortH and PERKIN), i, 968, 969, 
970; (HawortH, and Ran- 
KIN), i, 969 ; (ForsyTH, KELLY, and 
Pyman), i, 1167 ; (HAWorRTH, PER- 
KIN, and Pinx), i, 1168. 


(ZETZSCHE, 


SUBJECTS. 


n- and iso-Quinolines, hydroferricyanides 
of (CUMMING), i, 122. 
Quinolines, 4-amino-, substituted 
(FISCHER, and 
FEL), i, 438, 


hydroxy-derivatives (TscHITscat- 
BABIN), i, 299. 
diiodohydroxy- (PasskEx), i, 1170. 


nitroamino- ( SCHITSCHIBABIN, WITt- 
KOVSKY, and LAPSOHIN), i i, 838, 
Quinoline-4-aldehyde, and its phenyl. 
hydrazone, preparation of (CHEM. 
FABRIK AUF AKTIEN VoRM. E. Scuer- 
ING), i, 1452. 
Quinolinecarboxylic acid, dihydroxy., 
in rice husks (SAHASHI), i, 1520. 
Quinolinie acid, preparation of, and its 
derivatives (SucHaRDA), i 1317. 
Quinolphthalein, structure and deriv- 
atives of (DOMINIKIEWICz2), i, 53. 
4-Quinolyl ¢-amino-a-carbethoxyamyl 
ketone, and its picrolonate (Ruzicka, 
SEIDEL, and LIEBL), i, 289. 
4-Quinoly] ¢-benzamido-a-carbethoxy- 
amyl ketone, and its picrate (Ruzicka, 
SEIDEL, and LI£BL), i, 289. 
4-Quinolyl  3-benzoylethylaminobutyl 
ketone, and its picrate (Ruzicka, 
SEIDEL, and LIEBt), i, 289. 
4-Quinolyl 5-benzoylethylamino-a-carb- 
ethoxybuty! ketone (RuzicKA, SEIDEL, 
and LIEBL), 1, 289. 
4-Quinolyl ¢-benzoylmethylaminoamy] 
ketone (Ruzicka, SEIDEL, and LI£EBL), 
i, 289. 
4-Quinolyl «-benzoylmethylamino-a-carb- 
ethoxyamyl ketone, and its salts 
(Ruzicka, SEIDEL, and i, 289. 
4-Quinoly! a-bromo-c-aminoamy] ketone, 
and its dihydrobromide (Ruzicka, 
SEIDEL, and LIEBL), i, 290. 
4-Quinolyl 
ketone, and its dihydrobromide (kv- 
ZICKA, SEIDEL, and peng: i, 289. 
4-Quinolyl N-ethyl-2-p yrrolidyl ketone, 
and its dipicronolate (R (Ruzicka, SEI- 
DEL, and LrEBz), i, 290. 
4-Quinolyl- V-methyl-2-piperidylcarb- 
inol, and its salts (RuzIcKA, SEIDEL, 
and Liest), i, 290. 
4-Quinolyl V-methyl-2-piperidyl ketone, 
and its salts (Ruzicka, SEIDEL, and 
LIEBL), i, 290. 
4-Quinolyl V-methyl-2- yl ketone, 
and its hydrochloride (Ruzicka, 
DEL, and LrEBt), i, 290. 
4-Quinolyl #-piperidy! ketone, and its 
henylhydrazone dipicrate (Ruzicka, 
and LIzEBL), i i, 290. 
Quinene. See Benzoquinone. 
Quinones, bactericidal! action of (Mor- 
GAN and CooPER), i, 207. 


= 
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o-Quinones, oxidation of (CHARRIER and 
BereEtTA), i, 271. 
Quinonedichlorodi-imines, heats of 
formation of (BLASZKOvsKA), ii, 1042, 
Quinonechloroimines, heats of formation 
of (BLASZKOVSKA), ii, 1042. 
Quinone-imide colouring matters (KEHR- 
MANN and CHERPILLOD), i, 302; 
(KEHRMANN and FALkk), i, 303; 
(KEHRMANN and PRuNIER), i, 304. 
Quinoneimine colouring matters (KEHR- 
MANN and STANOYEVITCH), i, 1334; 
(KEHRMANN and HAEnny), i, 1330; 
(KEHRMANN and Sarar), i, 1331 ; 
(KEHRMANN and Listva), i, 1332. 
a-Quinoquinolone, constitution of 
(SEIDE), i, 159. 
Quinotoxine, oxime of, and amino-, and 
its salts (FRANKEL and DIAMANT), 
i, 574. 
phenylhydrazones (FRANKEL, TRITT, 
MEH#RER, and HERSCHMANN), i, 574. 
B-isoQuinotoxine, and its derivatives 
(SuszKo), i, 1449. 
Quinoxaline, 2:3:6-trichloro-, and 6- 
chloro-2:3-dihydroxy- (KEHRMANN 
and BENER), i, 443. 


R. 


Rabbits, influence of histamine and tyr- 
amine on nitrogen metabolism of 
(IwaTsuRv), i, 1502. 

Racemic acid, formation of, from cis- 
oxidoethylenedicarboxylic acid (Béxr- 
SEKEN), i, 1237. 

Racemic compounds, liquid (AcuIR- 
RECHR), ii, 1142. 

Racemisation (LEVENE and PFALTZ), 

i, 795. 
asymmetric catalytic (MoKENzIE and 
i, 822. 

Radiation, theories of (Mrz), ii, 1128. 

quantum theory of (BoTHE and GEI- 
GER; KrtcuuM), ii, 1; (Loper), 
ii, 465, 624. 

nature of (SLATER), ii, 926. 

absorption of, by emitting atoms (DE 
Brocuik and THIBAUD), ii, 165. 

transformation of atoms into (STERN), 
ii, 1021. 

and matter (StERN ; WESTPHAL), ii, 
926. 


from non-luminous flames (HASLAM, 
Lovet, and HUNNEMAN), ii, 475. 

from incandescent solids, photo-electric 
action of (KECKER), ii, 1107. 

emitted by high resistance conductors 
(REBOUL), ii, 845. 

equilibria between atoms, electrons, 
and (Drrac), ii, 6. 


Radiation, corpuscular, from salts (VoL- 
MER), ii, 7. 
impulse ii, 844. 
resonance, polarisation of, in magnetic 
fields (ELLETT), ii, 628 ; (BRET), 
ii, 629. 
and theory (DARwin), 
ii, 169, 
visible, from solid targets (Foors, 
MeccERS, and CHENAULT), ii, 80. 
— potentials (MoHLER), ii, 
11138. 
Radiation theory (CsAszAr), ii, 733. 
of chemical reactions (Rick), ii, 1076 ; 
(ORNSTEIN), ii, 1077. 

Radicals, acyclic, migratory tendencies 
of hydrogen and (Livy and La- 
GRAVE), i, 679. 

free, electrochemical relation of, to 
halochromic salts (CONANT, SMALL, 
and TayYLor), ii, 874. 
organic, degree of negativity of 
(KHArAscH and GRAFFLIN), i, 
1107. 
tenacity of (v. BRAUN, FussGANGER, 
and Kun), i, 1401. 
with respect to nitrogen (v. Avu- 
WERS and PFUHL), i, 1100. 
migration of (TIFFENEAU and 
REKHOV), i, 378, 679. 
Radioactive compounds, fractional crys- 
tallisation of (CHLOPIN), ii, 438, 
elements (HARKINS and Guy), ii, 
1109. 
electrolytic separation of (T6pr), ii, 
54. 


minerals as indicators of geological 
age (ELLSWoRTH), ii, 593. 

particles, colloidal, electrical behaviour 
of (EHRENHAFT), ii, 465. 

Radioactivity, measurements of (Ma- 

TIGNON and MARCHAL), ii, 1110. 

effect of sunlight on (MARACINEANU), 
ii, 348, 

quantum theory of (SMEKAL), ii, 


Radio-luminescence, decay and regenera- 
tion of (VioL, KAMMER, and MILLER), 
ii, 1117. 

Radium, f-ray spectrum of (HAHN and 

MEITNER), il, 9. 

heat set free by, as y-rays (THIBAUD), 
ii, 464. 

long-range particles from (YAMADA), 
ii, 834 

growth of polonium in preparations of 
(CuRIE and YOVANOVITCB), ii, 464. 

coloration of rock salt by (LUDEWIG 
and REUTHER), ii, 21. 

and its isotopes, electrolytic separa- 
tion of (Téprt), ii, 54. - 

emanation. See Niton. 
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Radium sulphate, co-precipitation of 
barium sulphate and (DoERNER and 
Hoskins), ii, 381. 

determination of, in uranium minerals 
(Curig), ii, 241. 

separation of groups of radiations from 
(Larrihs), ii, 465. 

Radium-B and -C, f-ray spectra of 
(Curtiss), ii, 622. 

B-particles from (D’ Esp1ne), ii, 622. 
heating effect of y-rays from (ELLIS 
and WoostTER), ii, 622, 923. 
Radium-(’, magnetic spectrum of f-rays 
of (ELI), ii, 9. 

Radium-Z, B-particles from (EMELKvs), 

ii, 

magnetie spectrum of B-particles from 
(Curte and D’Esprne), ii, 732. 

half-value period of (FourNTER), ii, 
1110. 

decay of (BASTINGS), ii, 9. 

Radium-F’, a-particles from (HAMMER 

and PycHLAn), ii, 621. 

Radon. See Niton. 

weed, active constituent of the 
pollen of (BAUMAN, CHUDNoFF, and 
MACKENZIE), i, 1028. 
Raspberry, non-volatile acids of (NEL- 
son), i, 762. 

Rats, effect of yellow phosphorus on 

(BERNHARDT and Rast), i, 1357. 
diet of (Boas ; HartTwE-t), i, 
relation between diet and loss of fur in 

(HARTWELL), i, 464. 
white, chemistry of growth of bone in 

(HAMMETT), 1, 1001. 

Rays, analysis by absorption of (LATTz&s), 
ii, 623 

atomic (ScHMIDT), ii, 251. 
canal, Déppler effect in (KREFFT), ii, 3. 
canal, slow, passage of, through hydro- 

gen (DEMPSTER), ii, 1020. 
cathode (BECKER), ii, 251. 

absorption of, in aluminium (TEr- 

RILL), ii, 79; (SCHONLAND), ii, 
459. 
mass, photographic plates for detection 

of (Aston), ii, 706. 
penetrating, at sea-level (HorFMANN), 

ii, 1110. 
positive (W1EzN), ii, 921. 

from the action of ultra-violet light 

on metals BripGe), ii, 251. 
electromagnetic analysis of (D6rEL), 
ii, 168 
~Réntgen, measurements of (Hupson), 
ii, 17; (WEBER), ii, 458; (BLAKE), 
ii, 844. 

analysis by, and its use in deter- 

mining constitution of organic 
compounds (MARK), i, 1 ; (RoBIN- 
son), ii, 745. 
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Rays, Réntgen, quantitative analysis 
with (GUNTHER and WILckg), 
ii, 237 ; (DELAUNRY), ii, 822. 

apparatus for examination by 

LANGE), ii, 482. 
analysis of powdered crystals by 
(BRENTANO), ii, 483. 
absorption of (STONER and MARTIN), 
ii, 257. 
absorption and scattering of (Dun- 
BAR), ii, 455; (BARKLA and 
KHASTGIR; BARKLA), ii, 456. 
scattering of (WEBSTER and Ross; 
ALLISON and Duane; Comp- 
TON and Stmon), ii, 1034, 
theory of (FricKk), ii, 941. 
Compton and Duane effects in 
(BECKER), ii, 17. 
spectra of. See Spectra. 
number of §-rays associated with 
(JAUNCEY and DeFokr), 
1128. 
secondary B-rays produced in gases 
by (AUGER), ii, 175. 

Teflection of, by crystals (HARTREE ; 
Brace), ii, 735; (WEBER), ii, 
1034. 

by crystals of alkali halides 
(ARMSTRONG, DUANE, and 
HAVIGHURST ; KULENKAMPFF), 
ii, 1033. 
by barytes (ALLISON), ii, 18. 
refractive power of atoms for 
(Mark and ToiksporF), ii, 933. 
diffraction of, by polymerised liquids 
(DE SMEDT), i, 6. 
excitation of electrons by (BECKER), 
ii, 8 ; (SriTz), ii, 168, 1034. 
secondary electrons produced by 
(FRICKE and GLASSER), ii, 16. 
K and L electrons expelled by 
(RIcHTMYER), ii, 1129. 
ionisation by (GrEBE and KrixcEs- 
MANN), ii, 79. 
photographic and ionisation effects 
of (BERTHOLD), ii, 252. 
intensity of, in Debye—Scherrer rings 
(BLUNCcK and Kocna), ii, 940. 
photographic blackening by (Busse), 
ii, 1080. 
coagulation of colloidal solutions by 
(Docnoy), ii, 665. 
intensity of (CLARK and DUANE; 
DEFoE and Nipper), ii, 336. 
J-transformation of (KHASTGIR and 
Watson), ii, 336, 727; (Srxc- 
BAHN ; NIPPER), ii, 727. 
K-series of (LEtDE ; ; Ray; 
v. WISNIEWSK]), ii, 457. 
from light elements (LEv1), ii, 456. 
— hot sparks (BJORKESEN), ii, 
30. 
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Ra Réntgen, coloration of alkali 
by (BAYLEY), ii, 21. 
and smectic compounds (FRIEDEL), 

ii, 186. 

effect of, on blood (KoNRICH and 
SCHELLER), i, 1356. 

fluorescent, critical excitation fre- 


soft, from iron (Tuomas), ii, 
336. 

superposed, absorption of (WATSON), 
ii, 458. 


coherence of (BARKLA and Mac- 
KENZIE), ii, 614. 
a-Rays, decay of luminescence due to 
(WITMER), ii, 89. 
excitation of electrons by (BECKER), 
ii, 8. 
B-Rays, production of, in air by 
Rontgen rays (IKEUTI), ii, 460. 
spectra of. See under Spectra. 
associated with Réntgen rays (Comp- 
TON and Simon), ii, 347. 
absorption of (FourRNrER), ii, 176, 
622 


secondary, produced in gases by 

Réntgen rays (AUGER), ii, 175. 
y-Rays, spectra of. See under Spectra. 

wave-lengths of (Gray), ii, 84 ; (Sko- 
BELTZYN), ii, 835. 

photo-electric effect of (DE BRoc.ir), 
ii, 347 

absorption and diffusion of (THIBAUD), 
ii, 257. 

absorption and scattering of (OWEN, 
FLEMING, and FaGE; Gray), ii, 
84; (AHMAD), ii, 923. 

scattering of (SKOBELTZYN), ii, 257. 

emission of, in atomic disintegration 
(MEITNER), ii, 10. 

heating effect of (ELLIsand WoosTER), 
ii, 622. 

Ray liver oil, 
(Toyama), i, 4. 

Reactivity of atoms and groups in 
organic compounds (Norris and 
AsHpown), i, 626. 

Reagents used in analysis, specification 
for (Couns, Farr, Rosin, SPENCER, 
and WicuEkrs), ii, 899. 

Reductase, influence of colloids on the 

detection of (VIRTANEN), ii, 76. 
of yeast Lvov), i, 1508. 
mechanism of (PRINS), ii, 


higher alcohols of 


and oxidation (Capy anu Tarr), ii, 
1073 


biological (Ferro; NEILL and 


AVERY), i, 340. 
with the zinc arc (Stock, 
and Fiscner), ii, 570. 
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Refraction, Kerr constant of, for liquids 
(MARTIN), ii, 90. 
double, of organic liquids (VoRLANDER 
and WALTER), ii, 188. 
molecular, and molecular volume 
and Herz), ii, 356. 
Refractive index, influence of arrange- 
ment of atoms on (Braas), ii, 92. 
and critical resonance potentials 
(Davis), ii, 933. 
of acids and bases, relation of, to 
concentration (HAMMETT), ii, 289. 
of benzenoid hydrocarbons (E1IsENLOHR 
and Scnvuz), i, 17. 
of doubly refracting crystals (PER- 
RIER), ii, 1028. 
of binary mixed liquids (LicuTE- 
NECKER), ii, 632 
of organic liquids, effect of pressure 
on (EISELE), ii, 264. 
Rennin, preparation of (DE Ton1), i, 200. 
Reproduction, influence of fluorides and 
iodides on (Maz&), i, 870. 
effect of vitamin-B deficiency on 
(PARKES and DrumMmonp), i, 1021. 
diet required for (SURE). i, 212, 752. 
Resins (VESTERBERG and i, 
252. 
relation between capacity to form, 
and chemical constitution (HER- 
Z0G), i, 386. 
autoxidation of (Tscn1RcH), i, 356. 
from hops (WALKER), i, 1479. 
American and French, constituents of 
and i, 1420. 
phenolic (BAEKELAND and BENDER), 
i, 689, 
Resin acids from hops (WIELAND, 
Martz, and Hork), i, 1422. 
Resinates, lead solutions of (CoFFiG- 
NIEk), i, 1294; (Uzac), i, 1295. 
Resinoids, phenolic (BAEKELAND and 
BENDER), i, 689. 
Resonance potentials, critical, 
refractive indices (DAVIs), ii, 933. 
Resorcinol, condensation of primary 
alcohols with (SEN and SARKAR), 
i, 812. 
additive compounds of, with ketones 
(PFEIFFER, GOEBEL, and ANGERN), 
i, 271. 
reactions of, with propionitriles 
(CHAPMAN and STEPHEN), i, 669. 
derivatives, substitution in (Rao, 
SRIKANTIA, and IYENGAR), i, 675. 
phenacy] methyl ether (FREUDENBERG, 
FIKENTSCHER, and HARDER), i, 420. 
Resorcinolacrolein (SEN and SARKAR), 
i, 812 
Resorcinol-o-aminobenzein, and its po- 
tassium salt, and dibromo- (SEN and 
Srrcar), i, 554. 
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Resorcinol-4-azopyridine-3-sulphonic 
acid (KoENIGS and JuNGFER), i, 154. 
Resorcinolbenzein, and its derivatives 
(SEN and SaRKAR), i, 812. 
Resorcinol-p-cresolphthalein (SEN and 
Srecar), i, 555. 
(Sen and Srrcar), 
i, 555. 
Resorcinolgallein, and dibromo- (SEN 
and S1RvAR), i, 554. 
Resorcinolglycerein, and its derivatives 
(SEN and SARKAR), i, 812. 
Resorcinol-op-dihydroxybenzein, and 
tetrabromo- (SEN, SINHAR, and Sar- 
KAR), i, 916. 
Resorcinol-8-hydroxynaphthalein (SEN 
and SARKAR), i, 812. 
Resorcinolisatein, and ¢e¢trabromo- (SEN 
and Srrcak), i, 555. 
Resorcinolsalicylein (SEN and Sircar), 
i, 554. 
Respiration, measurement of (WarR- 
BURG), i, 321. 
of cells (v. SzenT-GyOreyt!), i, 708. 
effect of rubidium and selenium ions 
on (RorFo and NEvscHLOss), i, 
1006. 
and fission in cells (MEYERHOF), i, 
993. 
of tissues (TERROINE and Rocue), i, 
709. 
iron as oxygen carrier in (ELLINGER), 
i, 1342 ; (WARBURG), i, 1481. 
effect of alkalinity of blood on (Go.L- 
WITZER-MEIER), i, 177. 
in avitaminosis and inanition (RocHE), 
i, 462. 
anaérobic, in plants (NEuBERG and 
GoTTSCHALK), i, 213. 

Respiration apparatus for study of 
plants and soils (G1nsBURG), i, 1120. 
Respiratory centre, effect of the ionic 

equilibria in blood on the (GoLL- 
WITZER-MFIER), i, 177. 
exchange, apparatus for determin- 
ation of (HAGEDORN), i, 177. 
effect of muscular exercise on (FuRU- 
sawa, Hitt, Lone, and Lupton), 


i, 92. 

Bhamnicogenol and CHARAUX), 
i, 636, 690. 

Rhamnicoside (BRIDEL and CHARAUX), 
i, 621, 636, 690. 

Rhamnosan, from water-lily blossoms 
(v. LiPPMANN), i, 366, 

Rhamnus cathartica, composition of the 
bark of (BripEL and CHaARravx), i, 
621, 1224. 

Rhenium (Noppack, TackE, and Brre), 
ii, 939. 

Rheumatism, lactic acid in (Cason, 
CrovuTER, and PEMBERTON), i, 328. 
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Rhinanthus crista galli, changes in, 
during growth (BRAECKE), i, 619. 

Rhodamines (Dutt and THoRPE), i, 140, 

Rhodanic acids, condensation of isatin 
with (HANN), i, 987. 

Rhodinol, synthesis of (GRIGNARD and 
Escovrrov), i, 772. 

Rhodium in British Guiana (HaRRisoy), 

ii, 592. 
density of (RosE), ii, 278. 

Rhodium chloride, compound of carbon 
monoxide and (MANCHOT and K6nic) 
ii, 1193. 

Fhus glabra, tannin from (J. C. and 
B. L. PEacock), i, 1124. 

Rice, 8-acid from husks of (SAHAsHi), 
i, 1520. 

Ricinine, synthesis of (SPATH and 
KOLLER), i, 1446. 

Rickets, experimental 

Simmonps, BECKER, and SHIPLEy), 
i, 1366. 
defective ossification in (RoBison and 
SoaMEs), i, 462. 
effect of calcium and sedium glycero. 
phosphates and sodium dihydrogen 
phosphate on, in rats (KoREs- 
CHREvsKI and CaRR), i, 464. 
influence of piperidine in (EDERER), 
i, 869. 
mineral constituents of blood in 
(ACKERSON, BiisH, and MussExL1), 
i, 609. 
‘‘Rimu.” See Dacrydiwm cupressinum. 
Rings, formation of, in additive com- 
— (HIEBER, BECKER, and 
AGNER), i, 1325, 
four-membered, additive formation of 
(INcoLD and WEAVER), i, 580; 
(INGoLD), i, 840. 
Ring compounds, isomerisation of (Na- 
METKIN), i, 1054. 
= for numbering (PATTERSON), i, 
24. 
systems, fission of( MkISENHEIMFR), 
i, 1385; (KUHN and Eset), i, 1378, 
dicyclic, stereochemistry of (HUcKEL), 
i, 258. 

manganese in (DITTLER), 
ii, 322. 

River water. See under Water. 

Robinia pseudacacia (locust tree), proteins 

of the bark of (JonEs, GERSDORFF, 
and MOELLER), i, 1225. 
glucoside from (HaTrort), i, 14438. 

Rochelle salt. See Tartaric acid, potass- 
ium sodium salt. 

Rocks, crystallisation in magmas of 

(DEscn), ii, 788. 

iodine in (v. FELLENBERG ; v. FEL- 
LENBERG, GEILINGER, and ScH: 
WEITZER), ii, 321. 
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Rocks, igneous, equilibria in the form- 
ation of (NIGGLI), ii, 784. 
basic volcanic, analysis of (ATHA- 
NASI), ii, 1207. 
Rock salt, electrical conductivity of (v. 
RAUTENFELD), ii, 639 ;(vV. SEELEN), 
ii, 185. 
coloration of, by radium (LUDEWIG 
and REUTHER), ii, 21. 
density of ii, 278 ; (DEFor 
and CompTon), ii, 646. 
See also Sodium chloride. 

Rods, thermal conductivity of (BARRATr 
and WINTER), ii, 756. 

jsoRosindulines, and their derivatives 
(KEHRMANN and ListvA), i, 1332. 

isoRosiadulinedisulphonic acid (Ak TIEN- 
GESELLSCHAFT FUR ANILIN-FABRIK- 
ATION), i, 591. 

Rotatory dispersion. See Dispersion. 
power and chemical constitution 

(Kenyon, and Tuk- 
LEY), i, 507; (KENYON and 
SNELLGROVE), i, 771 ; (HEWITT 
and KEenyon), i, 914. 

and constitution of optically active 
compounds (RuPE and Kopp), i, 
274; (RupE and VoNAEscH), i, 
499 ;(Rupgand RINDERKNECHT), 
i, 538. 

calculation of, from molecular 
structure (DE MALLEMANN), ii, 
840. 

and structure of sugars (HUDSON 
and PuE.ps), i, 8; (HupsoN), i, 
232, 233, 514, 636; (Hupson 
and Kunz), i, 1043. 

effect of reading errors on constants 
of (RINDERKNECHT), ii, 357. 

= of solvents on (Lucas), ii, 

42. 
of asymmetric compounds (DE 
MALLEMANN), ii, 935. 
Rotenic acid (TAKEI), i, 761. 
Rotenone (TAKE!), i, 761. 
Rotenonone (TAKE!), i, 761. 
Rothera’s reaction, effect of different 
salts in (VAN URk), ii, 
162. 
Rottlerin, and its acetyl and benzoyl 
derivatives (Dutt), i, 1296. 
Rubicene, constitution of (PUMMERER 
and ULRIcH), i, 1259. 
Rubidium, spectrum of (Ovpr7), ii, 915. 
arc spectrum of (MEGcERs and La- 
PORTE), ii, 1101. 

flame spectrum of (BLECKER and 
BoncERs), ii, 77. 

radioactivity of (HARKINS and Guy), 
ii, 1109. 

low-voltage arc in vapour of (NEW- 
MAN), ii, 829. 
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Rubidium, quantum number of (Linp- 
SAY), ii, 467. 

Rubidium compounds, effect on, on 
respiration of cells (Rorro and Nrv- 
SCHLOSS), i, 1006. 

Rubidium chloroplatinate, solubility of, 

in water(ARCHIBALD and HALLETT), 
ii, 652. 

magnesium chromate, optical proper- 
ties of mixed crystals of ammonium 
magnesium chromate and (PoRTER), 
ii, 945. 

hydroxide, viscosity of solutions of 
(Fricke), ii, 389. 

iodide, complex compounds of stannous 
iodide and (AuGER and KARant- 
ASSIs), ii, 1182. 

stannic iodide (AUGER and KARANT- 
Assis), ii, 814. 

Rubyl-3-ethosulphuric acid, 9:6’-di- 
hydroxy-, and its hydrochloride 
(Giemsa and BonatTs), i, 291. 

Ruminants, effect of asparagine and 
ammonium nitrate on nitrogen metabo- 
lism of (STARZEVsKA), i, 1115. 

Buthenium, valency of, and its tetroxide 

and halides (RurF and Vipic; 
Krauss and KUKENTHAL), ii, 
480, 

co-ordination number of, in the 
chlororuthenates (BriGcGs), ii, 703. 

Ruthenium bases (rutheniwm ammines) : 
Rutheniumammine (AOYAMA), ii, 816. 

Ruthenium chloride (WOHLER and 

BALz), ii, 424. 

pentafluoride (RuFF and VIDpICc), ii, 
443. 

trihalides, compounds of carbon mon- 
oxide with (MANcHoT and 
ii, 149. 

oxides (W6HLER, Batz, and METz), 
ii, 149. 

Hexachlororuthenic acid, ammonium 
and potassium salts (AOYAMA), ii, 
816. 

Pentachlororuthenious acid, potassium 
salt (AOYAMA), ii, 816. 

Pentachloreruthenites (GUTBIFR and 
NIEMANN), ii, 231. 

Tetrachlorodioxyruthenic acid (Ao- 
YAMA), i, 816. 

Ruthenium separation :— 
separation of platinum and (RUFF 

and VIDIC), ii, 443. 

Rutile, crystal structure of (GREEN- 
woop), ii, 93. 

Rye, constituents of (HoLTz and 
LER), i, 488. 

Rye kernels, constituents of (Jop1DI and 
WANGLER), i, 1224. 

Rye straw, effect of silicic acid om the 
growth of (W1EssMANN), i, 488, 
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Saccharin (0-benzoylsulphinide), deriv- 
atives of (HARDING), i, 670. 
acety] and benzoy] derivatives(HELLER, 
BucHWALDT, Fucus, KLEINICKE, 
and Kzoss), i, 1324. 

Saccharinic acids (GLATTFELD and SHER- 
MAN), i, 881. 

Safranine colour matters (AKTIEN- 
GESELLSCHAFT FUR ANILIN-FABRIKA- 
TION), i, 591. 

Safraninedisulphonic acid (ATKIEN- 
GESELLSCHAFT FUR ANILIN-FApRI- 
KATION), i, 592. 

apo8afranone, 6-chloro-2-hydroxy- 
(KEHRMANN and SCHEDLER), i, 444. 

Safroeugenol. See 4-Ethoxyallylbenz- 
ene, 3-hydroxy-. 

isoS8afroeugenol. See 4-Ethoxypropenyl- 
benzene, 3-hydroxy-. 

a- and iso-Safroles, action of magnesium 
methyl iodide on (KAFUKU), i, 1413. 
Salep manna, hydrolysis of (PRINGsHEIM 

and GENIN), i, 214. 
Salicin, hydrolysis of (JosErHson), i, 
1359. 


by emulsin (BERTRAND and Comp- 
TON), i, 738. 
ethers, tetra-acetyl derivatives (ZEmpP- 
LEN and BrAvy), i, 1081. 
Salicin, chloro-, tetra-acetyl derivative 
(ZemMPLEN and Braun), i, 1081. 

Salicylaldehyde, metallic salts (Zerz- 
SCHE, SILBERMANN, and VIELI), i, 
1411. 

compound of aminomalononitrile with 
(GRISCHKEVITSCH-TROCHIMOVSKI 
and SEMENCOV), i, 1069. 
Salicylaldehyde, 3:5-dibromo-, Schiff's 
bases and p-bromophenylhydrazone of 
(BREwsTER), i, 38. 
Salicylaldoxime p-chlorophenyl ether 
(BAMBERGER), i, 143. 

Salicylic acid (0-hydroxybenzoic acid), 
ionisation of, in aleohol-water mix- 
tures (BRADLEY and Lewis), ii, 
868. 

heat of combustion of, 2nd its use as 
a standard (VERKADE and Coops), 
ii, 39. 

equilibrium of phenol, water, and 
(BAILEY), ii, 1064. 

salts, diffusion potentials and ionic 


mobilities of (PRIDEAUxX and 
Crooks), ii, 42. 
hydroxylamine salt (OEsPER and 


BALLARD), i, 1233. 

theobromine and theophyllin salts 
(Knott & Co.), i, 828. 

esters, excretion, toxicity, and stability 
of (HANZLIK and PREsHO), i, 1501. 
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acid (o-hydroxybenzoic acid), 
ethylene ester (CRETCHER and Pir. 
TENGER), i, 1416, 


p-propenylphenyl ester (RiEpEL), i, 
1423. 


determination of, oxidimetrically 
(TAUFEL and WAGNER), ii, 1008. 
Salicylic acid, amino-, electrolytic pre- 

paration of (NoRRIs and CUMMIN«s), 


1, 668. 
thio- and 5-thiocyano-, phthalidyli- 
dene ether esters (KAUFMANN and 
RossBac#), i, 1273. 
5-thiol- (KAUFMANN and RossBacn), 
i, 1273. 
Salicylic acids, substituted (KAUFMANN 
and RossBacH), i, 1273. 
Salicylosalicylic acid, quinine salt 
(Merck & Co.), i, 1448. 

Salicyluric acid, synthesis of, in the 

organisin (BALDONI), i, 330. 
in urine (DRZIMAL), i, 99. 
8-Salicylylpropionic acid, a-cyano- 

(BAKER and Lapworrs), i, 30. 

Saligenin, esters and ethers, anesthetic 

and anti-spasmodic action of (JENSEN 
and HIRSCHFELDER), i, 467. 

Saliva, effect of halides and other sub- 
stances on the diastatic activity of 
(CLIFFORD ; WALKER), i, 738. 

calculus from (Petrov), i, 725. 
Salivary glands, formation of lactic and 
phosphoric acids in (Scumitrz and 
CHROMETZKA), i, 859. 
‘‘Salluen,” effect of, in syphilis( BERING), 
i, 858. 

Salts, emission of particles by heated 

(ScuMipT), ii, 251. 

radiation from (VOLMER), 

electrolysis of equimolar mixtures of 
(Saxon), ii, 984. 

paramagnetism of (Corron-FEYTIS), 
ii, 945. 

heats of solution and dilution o 
(Wtst and Lance), ii, 976. 

solubility, heat of solution and lattice 
energy of (BUTLER), ii, 39. 

vapour pressure of aqueous solutions 
of, from the depression of the 
freezing point of nitrobenzene 
(Sipewick and Ewsank), ii, 38. 

absorption of, by tissues (ST1Lxs), ii, 31. 

hygroscopicity of (ScHooRL), ii, 400. 

hydration of, and their effect on the 
vapour pressure of water (SIDGWICK 
and EwBaNnk), ii, 38. 

deliquescence of (ScHERINGA), ii, 296. 

liquid-erystalline properties of acids, 
esters, and (VoRLANDER), i, 267. 

decomposition of, by colloids (Hiim- 
MELCHEN and KapPpen), i, 218. 
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Salts, bi-bivalent, solubility of, in solu- 
tions containing a common ion 
(WALKER), ii, 769. 

coloured, rhythmic precipitation of, in 
gels(Rrece. and WIpGoFF), ii, 863. 
complex, magnetic properties and 
valency of (WELO and Bavpiscg), 
ii, 1031. 
fused, boiling point of (LoRENz and 
HERz), ii, 276. 
thermal expansion of (LoRENz and 
HExz), ii, 950. 
equilibria in (JELLINEK and WOLFF), 
ii, 974 ; (JELLINER), ii, 1160. 
equilibria of metals with (LORENZ), 
ii, 536, 537. 
polyatomic, dissociation of (SAsakI), 
ii, 399. 
solid, electrical conductivity of, at 
high temperatures (VAILLANT), 
ii, 40. 


uni-univalent, conductivity of, in 
methyl alcohol (FRAZER and’ 


HARTLEY), ii, 1163. 
See also Metallic salts, 

Salt solutions, effect of capillary-active 
substances on the surface tension of 
(SEITH), ii, 961. 

mixed, solubility and heats of solution 
of (MonDAIN-MoNnvVAL), ii, 654. 

Salt vapours, ionisation of (KonDra- 
TEEV), ii, 615. 

Salting-out effect (LINDERSTROM- 
Lanc), ii, 380; (HaFNER and 
ii, 283. 

Salvarsan (arsphenamine), isoelectric 

int of (HUNTER and ParrRick), 
1, 1106. 
sulphur content of, and its synthesis 
and toxicity (CHRISTIANSEN, 
Norton, and SHoHAN), i, 1471. 
and its derivatives, distribution of 
arsenic in the body after injection 
of (ForpycrE, RosEN, and Myers), 
i, 189. 
action of, in vitro and in vivo 
(ScHUMACHER), i, 733. 
silver compound of (MyERs and 
CorBITT ; CoRNWALL and 
Myers; Forpycr, Rosen, and 
Myers), i, 611. 
and its derivatives (Binz, BauscH, 
and Urpscuat), i, 1195. 
determination of arsenic in (KIRCHER 
and v. Ruppert), ii, 240. 

Samarium, Réntgen ray spectrum of 
(GLEDITSCH and BOoTOLFSEN), 1i, 612. 

Sand cultures, effect of silica on the 
yield of plants in (Duchon; Lem- 
MERMANN), i, 767. 

Sandstone, weathering of (KLANDER), 
ii, 821. 


(GADAMER and StIcHEL), 

i, 286. 

Santonin, action of, on blood sugar 
(STASIAK), i, 1501. 

desmotropoSantonin, action of iodine on 
(BERTOLO), i, 546. 

Sapindus mukorossi and saponaria, 
sapogenin from (Jacoss), i, 1028, 
Sapogenin, and its derivatives, from 

soap nuts (JACcoBs), i, 947. 
Saponins (VAN DER HAAR), i, 50, 946; 
(JACOBS), i, 947, 948, 1028. 
dialysis of (KorLER and WOoLKEN- 
BERG), i, 1519. 
toxicity of, and their detoxication 
by cholesterol (KorLeR and 
ScHRUTKA), i, 1501. 
Sarcosine, preparation of the ester of 
(StaupT), i, 1133. 
anhydride (ABDERHALDEN and 
Komm), i, 175. 
Scabiosa succisa, constituents of leaves 
of (WaTTIEz), i, 1521. 
Scandium, spectrum of (CaTALAn), ii, 
724, 
magnetic resolution of the spectrum of 
(GOUDSMIT, VAN DER MARK, and 
ZEEMAN), ii, 912. 
arc spectrum of (PINA DE RUBIEs), 
ii, 829. 
arc and spark spectra of (MEGGERS), 
ultra-violet spark spectrum of 
(IRETON), ii, 453. 
Scandium carbide (FRIEDERICH and 
Sittie), ii, 705. 
nitride (FRIEDERICH), ii, 9374; 
(FRIEDERICH and SiTTIG), ii, 420. 
Schiff's bases, bromine additive com- 
pounds of (Brrc), i, 817. 
Schoepite, structure and analysis of 
(ScHOEP), ii, 235. 
Scleroproteins (STaARY and ANDRAT- 
SCHKE), i, 1480. 
Scopolamine J-oxide, and its derivatives 
(PoLONOVsKI and PoLonovsk1), i, 829. 
Scopolia, sterol from roots of (WINDAUS 
and BRUNKEN), i, 108. 
Scurvy (LioTTa), i, 1365. 
biochemistry of (PALLADIN ; PALLADIN 
and KUDRJAVZEVA), i, 330. 
calcium and creatine excretion and 
enzymes of blood in (PALLADIN and 
KuDRJAVZEVA; PALLADIN and 
NorMARK; PALLADIN and SAVRON), 
i, 461. 
iron in blood in (MovriGNaAND, 
LEULIER, and MICHEL), i, 330. 
blood of guinea-pigs with (LEPPER 
and Zitva), i, 1208. 
Scymnus licha, hydrocarbons from 
(ANDRE and Canal), i, 1373. 


an 
| 
| 
| 
| 
| 
| 
| 


ii. 1682 


Sea water. See under Water. 
Seal, blood of. See Blood. 
Secretin and insulin (PENaU and 


SIMONNET), i, 482. 

Sedimentation, recorder for measuring 
distribution of particles in (LAMBERT 
and WIGHTMAN), ii, 1194. 

Seeds, hydrogen-ion concentration in 

(Nimzc), i, 871. 
effect of, on hydrogen-ion concentra- 
' tion and reaction of nutrient 
solutions (RupoLFs ; HOAGLAND), 
i, 1368. 
selective adsorption of 
(RupotrFs), i, 1367. 
symbiosis of bacteria and (FowLEx 
and CuristTI£), i, 344. 
germination of (BLAGOVESCHENSKI ; 
Fopor and R&IFENBERG), i, 756. 


ions by 


effect of carbon dioxide on 
(Scumipt), i, 758. 
action of photocatalysers on 


(NEITHAMMER), i, 1023. 
effect of water and salt solutions on 
(RupotFs), i, 1120. 
formation of vitamin-A during 
(StEPP), i, 1220. 
percxydases in (Covrrn), i, 
15 


germinating, alkaloids in (SABALIT- 
SCHKA and JUNGERMANN), i, 
1223. 
oxidation of amino-acids in 
(OpaRIN), i, 1518. 
formation of vitamin-D in (Stepp), 
i, 1221. 

Selenium, atomic weight of (BRUYLANTS, 
— and VERBRUGGEN), ii, 
174. 

photo-electric emission of (DEL REGNo), 
ii, 81. 

- effect of light on the thermoelectric 

power of (HoLMEs), ii, 811. 

effect of light on thermal conductivity 
of (MARTIN), ii, 1117. 

crystal structure of (SLATTEKy), ii, 
369. 

optical constants of 
(MILLER), ii, 751. 

hydrosols, coagulation of, by electro- 
lytes (DooLAn), ii, 293. 

as carrier in chlorination (O. and C. A. 
SILBERRAD), ii, 1191. 

Selenium compounds, acid nature of 
(KaRvE), ii, 1188. 

effect of, on respiration of cells (RoFFo 
and NEvscHLOoss), i, 1006. 

Selenium bromide and chloride, prepar- 
ation of (LENHER and Kao), ii, 
426, 

oxychloride, electrical conductivity of 
solutions of (JULIEN), ii, 872. 


crystals of 
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Selenium dioxide, molecular weight of, 
in ethyl alcohol (PRIDEAUX and 
GREEN), ii, 96. 

additive compounds of, with halogen 
acids (MUEHLBERGER and LeEn- 
HER), ii, 890. 

Selenious acid, dissociation constants 
and PRIDEAUX), ii, 
867. 

Selenic acid, and its salts (LENHER 

and WECHTER), ii, 815; (I-zn- 

HER and KAo), ii, 817. 
preparation of (MANcHoT and Winz- 

MULLER), ii, 319. 

Selenates, double hydrated, dis- 
sociation pressures of (FERGUSON), 
ii, 1063. 

Selenides, preparation of (Mosrr and 

ATYNSKI), ii, 583. 
preparation of( FIscHER), 
ii, 808. 

Selenium determination and 

ation: — 

determination of, and separation from 
tellurium (LENHER and Kao), ii, 
434, 

separation of tellurium and (LENHER 
and Kao), ii, 1199. 

Selenocyanogen (BIRCKENBACH 

KELLERMANN), ii, 569. 

Semecarpus anacardium (marking nut), 

constituents of (Narpv), i, 1224. 


separ- 


and 


Semen, spermine phosphate from 
(RosENHEIM), i, 180. 
Semicarbazide sulphate, electrolytic 


preparation of (BiRCHER, INGERSOLL, 
ARMENDT, and Cook), i, 525. 
Semicarbazide, thio-, action of aromatic 
amines on (MAZOUREVITSCH), i, 
984. 
condensation of w-bromoaceto- 
phenone with (Bosk), i, 167. 
Semicarbazides, thio-, condensation of 
w-hromoacetophenone with (Boss), i, 
1465. 
Semicarbazones, action of amines on 
(Witson and CRAWForRD), i, 318. 
action of hydrazines on (SUTHERLAND 
and WILson), i, 42. 
Semioxamazide, derivatives of (WILSON 
and PIcKERING), i, 935. 
¢-Semitruxinonic acid, and its deriv- 
atives (SroERMER and KLocKMANN), 
i, 928. 
Sera, antimeningococcal, flocculation of 
(DE LA RivibRE and Rovx), i, 749. 
normal and luetic, chemical composi- 
tion of (SoLaRt), i, 858. 
Sericin, preparation of, from silk 
(SHELTON and JoHNsoN), i, 602. 
di-Serine, derivatives of (BERGMANN 
and MIEKELEY), i, 235. 
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Serum, effect of irradiation on (KROETZ), 
i, 178. 
electrical conductivity of (Lassgur, 
GIRARDET, and VERMELIN), i, 853. 
effect of alcohols or acetone on physical 
properties of (FinrH and PeEcu- 
HOLD), ii, 1056. 
complement activity of (WHITEHFAD, 
Gorpon, and WorRMALL), i, 1202. 
solubility of the globulins of (SGREN- 
SEN), i, 1110. 
proteins of (LEENDERTZ), i, 96. 
precipitation of (Csapé and v. 
K.osusitzky), i, 178; (Rusz- 
CZYNSK1), i, 322 
precipitin reactions of (HEKTOEN 
and WELKER), i, 323. 
calcium content of (Csaréd and 
FavuBL), i, 96. 
in children, acid-combining power of 
(BosAnyi and Csapo), i, 188. 
determination of phosphates in 
(EsstnGER and Gy6rGy), i, 178. 
determination of sodium in (KRAMER 
and GITTLEMAN), i, 180. 

Serum-albumin. See under Albumin. 

Sesquiterpene, C,;H.;, and its hydro- 
chloride from Canariwm  strictum 
(MouDGILL), i, 823. 

Sesquiterpenes, from extracts of the 

cotton plant (PowER and CHEsNU’), 
i, 1026. 

ring formation in (Ruzicka and 
CapaTo), i, 943. 

action of formic acid on (ROBERTSON, 
Kerr, and HENDERSON), i, 1298. 

Shaking apparatus (MILLIGAN), ii, 150. 

Shale oil, Kimmeridge, sulphur com- 
pounds of (CHALLENGER, JINKS, and 
Has tam), i, 282. 

Shark liver oil, higher alcohols of (Toy- 
AMA), i, 4. 

Sheep, bile of. See Bile. 
excretion of creatine and creatinine by 

(PALLADIN), i, 327. 

Shibuol, constitution of (KomATsu and 
i, 950. 

Shrimp. See Peneus setiferus. 

Silage, composition of, and its value 
as a farm food (BLACKSHAW), i, 
1523. 

Silane, formation of (Schwarz and 
(HOEFER), ii, 418. 

Silex, hydrocarbons and carbonates in 
(DE LAPPARENT), ii, 821. 

Silica. See Silicon dioxide. 

Silicododecatungstic acid, and its salts 
(NorrH and BEAL), ii, 607. 

complex (K1pPine), 
i, 87. 

Silicon, atomic weight of (H6NIGsSCHMID 
and STEINHEIL), ii, 174. 
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Silicon, spectra of (McLENNAN and 
SHAVER; FowLeR), ii, 452; (LANG 
and SMITH), ii, 829; (McQuarRRIg), 
ii, 1013. 

singly ionised, spectrum of (SAHA), 
ii, 1100. 

spectral frequencies of (HoLwEck), 
ii, 336. 

potential of (HoLWEckr), ii, 
29. 

radio detector action of (CZocHRALSK!), 
ii, 642. 

sizes of electron-kernels of aluminium, 
magnesium, sodium, and (TURNER), 
ii, 349. 

Silicon alloys with aluminium (ParR- 
RAVANO and ScorTEcct), ii, 281. 
with carbon and iron (BECKER), ii, 

973. 
with molybdenum and nickel 
(PFAUTSCH), ii, 298. 
Silicon nitride, spectrum of (MULLIKEN), 
ii, 731, 1020. 
dioxide (silica), phosphorescence of, 
exposed to Réntgen rays (Hor- 
woop and MAYNEorRD), ii, 839. 
effect of temperature on the hygro- 
scopicity of (AARNIO), ii, 1157. 
adsorption of acids by (JoNEs), ii, 
882, 509; (MUKHERJEE), ii, 383, 
962. 
gels, adsorption by (Ray), ii, 191; 
(PATRICK and JONEs), ii, 193 ; 
(Patrick and Oppyckk), ii, 
656. 
adsorption of butane by (PATRICK 
and Lone), ii, 382. 
adsorption of gases by (PATRICK), 
ii, 509. 
adsorption of water by (PATRICK 
and EBERMAN), ii, 284. 
heats of adsorption of sulphur di- 
oxide and of water vapour by 
(PATRICK and GREIDER),ii,870. 
effect of water on dried and pressed 
(BHATNAGAR, PrasapD, and 
OuR!), ii, 966. 
reducing action of hydrogen ad- 
sorbed by (LatTsHAW and 
REYERSON), ii, 412. 
new type of (HoLMEs and ANDER- 
son), ii, 518. 
equilibrium of calcium and sodium 
metasilicates and (Morey and 
ii, 1161. 
equilibrium of sodium metasilicate 
with (MorLEy and Bowen), ii, 
121. 
polymorphism of (LONGCHAMBON), 
ii, 752. 
possible dynamic form -of (v. WEI- 
MARN), ii, 395. 
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Silicon dioxide (silica), action of, on 
electrolytes (JOSEPH), ii, 383. 
reactions of metals and gases on 
vessels of (Vv. WARTENBERG), ii, 
699. 
surface devitrification of vessels of 
(VILBRANDT), ii, 1091. 
role of, in plant growth (NANuI and 
SHaw), i, 214; (LEMMERMANN, 
WIESSMANN, and SamMEr), i, 
766 ; (DucHON ; LEMMERMANN ; 
Denscn), i, 767. 
Silicic acid gels, preparation and pro- 
perties of (FELLs and Firrn), 
li, 390. 
sols (PAULI and VALKO), ii, 521; 
(Kruyt and Postma), ii, 861. 
preparation of (GRUNDMANY), ii, 
775. 


effect of, on plant growth and soils 
(WIEssMANN ; NoOLTE; MuKHER- 
JEE), i, 488. 
Silicic acid, detection of (LonENz and 
BERGHEIMER), ii, 600. 
Silicie acids (ScHWARZ and MENNER), 
ii, 222. 
Silicates (E1r—EL; TAMMANN and 
GREVEMEYER), ii, 580. 
structure of (DOMINIKIEWICZ), ii, 
1036. 
—— and uses of sols and gels 
of (VAIL), ii, 661. 
colloidal, oxydase-like activity of 
(Ora snd Nopa), ii, 203. 
fused, behaviour of gold and platinum 
with (JANDER), li, 416. 
mineral, constitution of (Iskyut), 
ii, 152. 
natural, constitution of (RipLry), 
ii, 1130. 
determination of ferric iron in 
(Hack), ii, 1004. 
separation of alkalis in analysis of 
(CANToNI), ii, 1001. 
Silicon organic compounds (Kiprinc), 
87; (VyYLE and Krppine), i, 
172 


Silk, use of, in the animal organism 
(ABDERHALDEN), i, 726. 
weighting of, with stannic chloride 
(FicHTER and REICHART), ii, 193. 
viscese, plasticity of (VENABLE), ii, 
1058. 
Silk fibroin, distillation of (Jonnson 
and DASCcHAVsKY), i, 176. 
hydrelysis ot the peptone of (Har- 
ANO), i, 201. 
tryptophan from (H1ratTsuKA), i, 836. 
Sillimanite, formation of mullite from 
(GREIG), ii, 987. 
crystal structure of mullite 
(Navias and Davey), ii, 1127. 


and 
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Siloxen, reaction of halogen compounds 
with (KauTsky and THIELE), ii, 
668. 

Silver, atomic weight of (Dran), ii, 

255 ; (MoLss), ii, 346. 

Ku absorption in spectrum of 
(RICHTMYER and SPENCER), ii, 
1102. 

arc spectrum of (LOWERY), ii, 4; 
(SHENSTONE), ii, 453 ; (BENGTSSON 
and SVENsson), ii, 166. 

spark spectrum of (L. and E. Buocn), 
ii, 829. 

ultra-violet absorption spectrum of 
(ZUMSTEIN), ii, 453. 

effect of temperature on the anomalous 
of (DE SELINCOURT), ii, 
275. 

X-ray absorption coefficient of 
(WarBURTON and RICHTMYER), ii, 
1103. 

photo-electric sensitivity of (Sunr- 
MANN), ii, 831. 

production of optical activity in 
(ZocHER and CopEr), ii; 935. 

of (SANIGAR), ii, 
677. 

atoms, free path of, in nitrogen 
(BiELz), ii, 668. 

s, emission of electrons from, ex- 
posed to Réntgen rays (Simons), ii, 
81 


atomic heat of, at high temperature 
(Maenus and Hopier), ii, 95. 

adsorption of, by hydrated manganese 
dioxide (PAVLOV), ii, 507. 

partition of, between lead and zinc 
ii, 506. 

solubility of oxygen in (PARRAVANO 
and MALQuor?), ii, 769, 879. 

solubility of, in water (KREPELKA and 
TouL), ii, 697. 

ions, equilibrium of, with ferrous ions 
(TANANAEY), ii, 121. 

in photography (Lipro-CrameER), ii, 
985. 


colloidal, preparation of (MoRAVER), 
ii, 775. 
colour of (FEICK), ii, 1153. 
dispersoid sols of (v. WEIMARN), 
ii, 198. 
medicinal preparations of (SCHLEE 
and THIESSENHUSEN), i, 197 ; ii, 
114. 
sols, protected, preparation and pro- 
perties of (GARARD and Duck- 
ERs), ii, 391. : 
analysis and constitution of (FRIED 
and PAULI), ii, 390. 
action of arsenious sulphide sols 
on (FREUNDLICH and Moor), ii, 
198. 


ls 
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Silver alloys, effect of various metals 
on the properties of (SAEFTEL and 
Sacus), ii, 1051. 

with cadmium, electro-deposition of 
(ATEN and VAN PuTTEN), ii, 1166. 

with lead, electrolysis of (KREMANN 
and BENDA), ii, 679. 

with mercury (TAMMANN and Srass- 
FURTH), ii, 377. 

with mercury and tin (TAMMANN and 
DaHL), ii, 502. 

with zinc, Réntgen ray analysis of 
(WEsTGREN and PHRAGMEN), ii, 746. 

Silver salts, therapeutic properties of 

(v. NEERGAARD), i, 1212, 1357. 

Silver azide, action of bromine on 

(SPENCER), ii, 416. 
arsevate and phosphate, crystal struc- 
ture of (WycKOoFF), ii, 1037. 
uranyl carbonate (HEDVALL), ii, 991. 
bismuthide (WEEKs and Drvce), ii, 
1188. 
bromide, ultra-violet light required to 
develop (HELMICK), ii, 143. 
photographic emulsions of, and the 
action of light (BAkER; Litppo- 
CraMER ; Stock), ii, 574. 
photochemical decomposition of 
(Hartune), ii, 57. 
carbonate, thermal decomposition of 
(CENTNERSZWER and BrviZs), ii, 
803. 
perchlorate, compounds of pyridine, 
water, and (Macy), ii, 536. 
chloride, solubility of, in chloride 
solutions (KENDALL and SLOAN), 
ii, 1052. 
mixed crystals of sodium chloride 
and (LE BLANo and ii, 
365 ; (Broome; TAMMANN), ii, 
366. 
gelatino-halides, properties of (REYCcH- 
LER), ii, 219. 
halides, photoelectric properties of 
(AuDUBERT), ii, 56. 
photomagnetie properties of (Gar- 
RIsoNn), ii, 371. 
photochemistry of emulsions of 
(EecErt and Noppack), ii, 573. 
change in mass of, on illumination 
(Kocu and Krgiss), ii, 810. 
hydroxide, precipitation of, electro- 
metrically (Britton), ii, 1204. 
iodide in photo-electric cells (GARRI- 
son), ii, 212; (Price), ii, 680. 
adsorption of silver salts by (BEEK- 
LEY and TAYLOR), ii, 855. 
hydrosols (LoTTERMOSER, SEIFERT, 
_ and ForstMany), ii, 514. 
nitrate, equilibrium of cupric hydr- 
water, and (MALQuoRi), ii, 


Silver oxide, solubility of, in water 
(Remy and KuHLMANN), ii, 119. 

oxides (JirsA), ii, 314. 

higher oxides of (JtrRsA), ii, 1162; 
(Jirsa and JELINEK), ii, 1182. 

Silver organic compounds :— 

Silver salvarsan (Myers and Cor- 
BItT; CoRNWALL and MYERs; 
Forpycr, RosEN, and i, 
611; (Binz, Bauscn, and Unrs- 
SCHAT), i, 1195. 

Silver detection, determination and 

separation :— 

detection of (STEIGMANN), ii, 719. 

determination of (Dovcury), ii, 238. 

separation of, by irradiation of photo- 
graphic plates (Koca and VoGLER), 
ii, 941 

Sinapis alba, hexamethylenetetramine 
as a nutrient for (E. and G, Nico.as), 
i, 623 

Sincosite (SCHALLER), ii, 152. 

Sirius-yellow G. See 1:2-Benzanth- 
raquinone. 

Sitostene, nitro- (WrnDAUs and Brun- 
KEN), i, 394. 

Sitosterol (WINDAUS and BRUNKEN), i, 
394, 

Skatole, determination of, in bacterial 
cultures (FELLERS and CLouGH), i, 
1015. 

Skin, osmosis of boric acid through 

(KAHLENBERG), i, 101. 

hydrolysis of (MERRILL), i, 92. 

enzymes of (WOHLGEMUTH and KLop- 
STOCK), i, 203; (WoHLGEMUTH and 
YAMASAKI), i, 472. 

absorption of potassium iodide by 
(CANALS and Gipon), i, 1116. 

extraction of proteins from (PINEss, 
MILLER, and ALLEs), i, 331. 

substance giving the nitroprusside 
reaction in (KAYE), i, 180. 

Sklodowskite (ScHoEP), ii, 235. 

Sky, blue colour of (BUCHWALD), ii, 
1117. 

Smectic compounds, structure of 
(FRIEDEL), ii, 186, 272. 

Smell, determination of thresholds of 
(HoFMANN and KoHLRavsc#), i, 
732. 

Sozps, Rintgen ray structure of (TRIL- 

LAT), ii, 752. 

as protective colloids (PAPACONSTAN- 
TINOD), ii, 398, 526; (BHATNAGAR, 
PrasaD, and BABL), ii, 1155. 

calcium, solubilities of (HARRISON), 
ii, 190. 

Soap films, composition of (Larne), ii, 

960. 


in emulsions (RIEMAN and VAN DER 
MEULEN), ii, 1148. 
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Soap solutions, viscosity of (YAJNIK and 
Ma tk), ii, 779. 
viscosity and elasticity of (FREUND- 
LicH and Korgs), ii, 663. 
colloidal properties of (GURVITSCR), ii, 
517. 
alcoholic, ionisation in (PATRICK, 
HyDEN, and Mian), ii, 859. 
Sodamide, syntheses with (HALLER, 
BaveEr, and RAmMArrt), i, 260. 
Sodiocyanocyc/ohexanone (v. AUWERS, 
Baur, and i, 309. 
Sodium, —_— weight of (JOUNIAUX), 
ii, 18 
absorption spectrum of (i/ARRISON 
and SLATER), ii, 911. 
K-absorption spectrum of (RoBrnson), 
ii, 614. 
are spectrum of (v. WIsNIEWSKI), ii, 
451, 
at low voltages (NEWMAN), ii, 
723 


band spectrum of, and of mixtures of 
the vapour with potassium vapour 
(SMITH), ii, 86, 

series spectrum of the vapour of 
(Harrison). ii, 5. 

vapour, low voltage arcs in (NEWMAN), 


ii, 450, 
electrical double refraction of 
(LADENBURG and KopFERMANN), 
inverse Stark effect in (LADENBURG), 
ii, 79 


from (Burt), ii, 

617. 

life of excited atoms of (GERLACH and 
Scutrz), ii, 171. 

atoms, transition probabilities in 
(Harrison), ii, 734. 

sizes of electron-kernels of aluminium, 
magnesium, silicon, and (TURNER), 
ii, 349. 

deposition of, by electrolysis through 
glass (BuRT), ii, 921. 

resonance radiation, polarisation of, 
in magnetic fields (ELLETT), ii, 
628 ; (BREIT), ii, 629. 

vapour pressure of (RODEBUSH and DE 

RIES), ii, 1142, 

equilibrium between alkaline earth 
metals and, and their fused chlorides 
(JELLINEK and CzERWINSKI), ii, 
123, 

ions, action of, on the heart 
i, 1500. 

reaction of, with aromatic aldehydes, 
ketones, and esters (BLICKR), 1, 37, 
662. 

distinction between potassium and, 
7 means of ammonium oxalate 
(MEYERFELD), ii, 1202. 


INDEX OF 
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Sodium alloys with lead, electrolysis of 
(KREMANN, KRENZL, and Markt), 
ii, 132. 

with mercury, preparation of (Rap 
and LucARIN?), ii, 587. 
electrolysis of (KREMANN, MULLER, 
and KiENzL), ii, 132. 
interfacial tension between benzene 
and (BHATNAGAR, PRASAD, and 
MUKER3I), ii, 194. 
effect of light on the action of water 
with (BHATNAGAR, PRasaD, and 
MUKERJI), ii, 811. 
with mercury and zinc, velocity of 
reaction of aqueous solutions with 
(KLEIN), ii, 802. 
with potassium, electrolysis of (Krr- 
MANN and v. REHENBURG), ii, 182. 

Sodium antimonite and sulphite, slow 
oxidation of (JokISSEN and VAN 
DEN Pot), ii, 52. 

arsenite, combination of, with loosely- 
combined nitrogen, oxygen, and 
sulphur (GUTMANN), i, 1059. 
action of, on azido compounds (Gur- 
MAN), i, 84. 
reactions of, with halogen organic 
compounds (GUTMANN), ii, 238. 
azide, action of bromine on (SPENCER), 
ii, 416. 
borate, use of, in determination ot 
acids and bases (MELLON and Mor- 
RIS), ii, 325. 
carbonate, equilibrium of sodium 
sulphate, water, and (CasPaRi), 
ii, 128. 
action of, on phosphates (CoLANI), 
ii, 1001. 
hydrogen carbonate, dissociation of 
(Rano), ii, 414. 
equilibrium of hemoglobin and 
(ApartR), i, 850. 
potassium carbonates (BAIN), ii, 577. 
caseinate, equilibrium of solutions of 
sodium chloride and (Sportne), ii, 
119. 
chloride, absorption spectrum of photo- 
electric crystals of (GyYULAI), 
noto-electric properties of crystals 
of (GUDDEN ii, 343 ; 
(Gyutal), ii, 476. 
electrical conductivity of solutions 
of (LORENz and Voicr), ii, 871. 
activity coefficient of (ScaTcHARD), 
ii, 397. 
dispersion of (HERZFELD and WoLF), 
ii, 1119. 
transference numbers of, and _ its 
mixtures with potassium chloride 
(MacINNEs), ii, 872; (DEWFY) 
ii, 873. 


of 
), 
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Sodium chloride, surface tension and 
adsorption of aqueous solutions 
of (HARKINS and McLAuGHLIN), 
ii, 959. 

strength and elasticity of crystals 
of (Jorr& and LEwirsky), ii, 
370; (Ewatp and 
ii, 371. 
mixed crystals of silver chloride and 
(Le BLanc and RoésstER), ii, 365 ; 
(Broomé ; TAMMANN), ii, 366. 
equilibrium of magnesium sulphate 
with (KurRNAKOV and SHEMT- 
SCHUSHN]), ii, 299. 
equilibrium of solutions of sodium 
caseinate and (Sportne), ii, 119. 
equilibria of sodium palmitate, 
water, and (McBAIN and Lane- 
pon), ii, 537 
equilibrium of sodium sulphate, 
water, and (PELLING), ii, 670. 
interaction of alumina and (CLEws), 
ii, 577. 
effect of, on solutions of chromic 
chloride (Gustavson), ii, 1086. 
See also Rock salt. 
dichromate, reaction of potassium 
chloride with (RoBERTsoN), 
121. 
dithionate, detection and determin- 
ation of (LITrERSCHEID and Léw- 
ENHEIM), ii, 68. 
hydroxide, activity coefficient of 
(HaRNED), ii, 397, 398. 
fused, electrical conductivity ot 
(ARNDT and PLOET2), ii, 127. 
solubility of cellulose in (D’ANs and 
JAGER), i, 1887. 
equilibrium of chromium hydroxide, 
chromite, and (MULLER), ii, 124. 
equilibrium of lead hydroxide, 
plumbite, and (MULLER, 
MANN, and BALLIN), ii, 125. 
equilibrium of sodium sulphite, 
water, and (HamMMIcK and Cur- 
RIE), ii, 869. 
hypochlorite, induced antiseptic action 
of (VARILLA and TECHOUFYREs), 
i, 863. 
hyposulphite, reducing action of, on 
dyed cotton (EYMER), ii, 582. 
use of, in organic analysis (CLARK), 
ii, 332. 
nitrate, equilibrium of sodium sulph- 
ate, water, and (Foors), ii, 786. 
nitrite, freezing point curve of aqueous 
solutions of (HELBERG), ii, 971. 
rhodizonate, detection of barium, lead, 
and strontium with (KoLrHorr), 
ii, 1095. 
silicates, aqueous solutions of (HAr- 
MAN), ii, 1065, 


Sodium aluminium silicate, crystalline 
of (Bowen and ii, 
997. 

chromosilicate, synthesisof (KARFIOL), 
ii, 1087. 
metasilicate, eqnilibrium of silica with 
(Morey and Bowen), ii, 121. 
equilibrium of silica, calcium meta- 
silicate, and (Morgy and Bowen), 
ii, 1161. 
sulphate as a cryoscopic solvent (TuR- 
NER and PaTTErson), ii, 2738. 
equilibrium of sodium carbonate, 
water, and (CAsPARI), ii, 123. 
equilibrium of sodium chloride, 
water, and (PELLING), ii, 670. 
equilibrium of sodium nitrate, 
water, and (Foors), ii, 786. 
double decomposition of ammonium 
borate and (Ssporai and Bova- 
LINI), ii, 206 ; (SBorG1, BOVALINI, 
and Mepici; Ssoret), ii, 207. 
monosulphide, crystal structure of 
(CLAASSEN), ii, 845. 
tetrasulphide, action of, on organic 
halides (THomAs and Rrp1ne), i, 113. 
sulphides, behaviour of, in water and 
alcohol (Hopeson), i, 1104. 
reactions of, with chloronitrobenz- 
enes (HopGsoNn and WIIson), i, 
532. 
sulphite (ForRsTER, Broscue, and 
NorBERG-ScHULZ), ii, 120. 
equilibrium of sodium hydroxide, 
water, and (HAmMMICK and Cur- 
RIE), ii, 869. 
thiosulphate, keeping properties of 
standard solutions of (COLLARD), 
ii, 1168, 
catalysis of the reaction of ferric 
chloride with and 
MARTINI), ii, 215. 
tungstate, equilibria of, with lithium 
tungstate and tungsten trioxide 
(VAN LIEMPT), ii, 421. 

Sodium organic compounds :— 

Scdium diethyl phosphite (NyLin), 
i, 1185. 

Sodium detection, determination, and 

separation :— 

detection of, as oxalate (WINKLER), 
ii, 1095. 

determination of (v. DrHN), i, 855. 

determination of, iodometrically 
(BALINT), ii, 158, 

determination of, in aluminium (FArR- 
LIE and Brook), ii, 241. 

determination of, in blood (HADEN), 
i, 1138. 

determination of, iodometrically, in 
serum (KRAMER and GITTLEMAN), 
i, 180, 
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Sodium detection, determination, and 
separation :— 

determination of, in blood serum 
(LEBERMANN), i, 324. 

determination and _ separation of 
(Sm1TH and Ross), ii, 601. 

Soils, mechanical composition curves of 
(Roprinson), i, 224. 

“ny properties of (HaArngs), i, 
876. 


heat of wetting of (Bovyoucos), i, 


influence of bases on (PATE), i, 
1528. 
heat of wetting of colloids in (ANDER- 
son), i, 219. 
relation between vapour pressure and 
water content of (PuRI, CROWTHER, 
and KEEN), i, 492. 
acidity of (KApPPEN), i, 221, 874; 
(DEenscnu), i, 221; (Tackg; Ra- 
MANN), i, 875; (KURCKMANN), 
i, 19382; (HissInK and VAN DER 
Spek; and Hock; 
Bosko aud DrvuscHININ; AR- 
RHENIUS), i, 1525. 
effect of drying on (Rost and 
FIEGER), i, 348. 
effect of silicic acid on (MUKHER- 
JEE), i, 488. 
in relation to base exchange (RoBIN- 
son and WILLIAMS), i, 222, 
effect of, on absorption of phos- 
phorus and _ potassium from 
(NEmkEc aud GRACANIN), i, 1228. 
relation between the hydrogen-ion 
concentration, lime requirement, 
and thiocyanate colour of (SArIntT), 
i, 220. 
effect of hydrogen-ion concentration 
on micro-organisms in (RIPPEL), i, 
220. 


reaction of (CROWTHER), i, 875; 
(CROWTHER and Martin), i, 876. 
alkalinity in relation to lithological 
of (PRATOLONGO), i, 
874. 

base exchange in (HIssINK), i, 222. 

adsorption of ammonium chloride by 
(PAVLOV), ii, 287. 

adsorption of anions from solutions by 
(CoMBER), i, 219. 

adsorption of colouring matters by 
(WILKINSON and Horr), i, 1227. 

moisture in (McCooL and WEIDE- 
MANN), i, 1527. 

saturation capacity of (HIssINK), i, 
490. 

fixation of water in (WIEGNER, GAL- 
LEY, and GESSNER), ii, 36. 

percolation of water through (W1nT- 
ERER), i, 1527. 
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Soils, dispersion of, when shaken with 


water (Puri and KEEN), i, 768. 
relation of biological processes to con- 
centration of cations in (Burp), 
i, 1527. 
cation of dilute acids on (Puri), i, 
1372. 
aluminium in (MAGIsTAD), i, 1371. 
displacement of aluminium by potass- 
ium in (SMoLIk), i, 1032. 
volatilisation of ammonia from 
(CLARKE and Morison), i, 491. 
ammonification of amino-nitregen in 
(GUITTONNEAD), i, 106. 
action of calcium carbonate on (GEHR- 
ING and WEHRMANN), i, 1031. 
formation of carbon dioxide in (LE- 
MERMANN and WIESSMAN)), i, 348; 
(REINAUV), i, 1526. 
clays as colloids in (JosEPH), i, 
1228. 
colloids in and Hotmgs), 
i, 624; (PowE Lt), i, 10382. 
in relation to fertility (JorFr and 
McLeay), i, 1372. 
lime requirements of (ARRHENIUS), 
i, 490, 766; (CROWTHER and Mar- 
TIN), i, 876; (NriKLAS and Hock), 
i, 1526. 
interactions of lime in (SCHEFFER), 
i, 624. 
lime and calcium carbonate in (Ra- 
MANN; BLaNcK and LOHMANN), 
i, 223; (BLANCK and ScHEFFER), 
i, 491. 
occurrence of metals in (McCHARGUE), 
i, 1023. 
formation of nitrates in (RUSSEL, 
JONES, and Banrt), i, 1031. 
fixation of nitrogen in (VINOGRADSKI), 
i, 623 ; (WINTERS), i, 767; (TrurFr- 
FAUT and BEzssonoFF), i, 1227. 
accumulation of nitrates in, after 
of clover or lucerne (Lyon, 
IZZELL, and WILSON), i, 347. 
phosphorus requirements of (VAN DER 
Spurs), i, 1524. 
availability of phosphorus in (AMEs 
and ScHOLLENBERG), i, 1524. 
addition of phosphorus nitride to 
(ALLISON), 1, 218. 
potassium salts in (AMEs and SIMON ; 
Fraps), i, 1523. 
effect of sodium nitrate in (ANow.), 
i, 347. 
effect of addition of straw to (Mar- 
TIN), i, 1372. 
sulphofication in (KALUSHSK]), i, 492. 
sulphur as a fertiliser for (KALUSHSK1), 
i, 492. 
urea in (BRIOUX), i, 491; (CouUTURIER 
and PERRAUD), i, 765. 
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Soils, decomposition of urea in (Lit- 


TAUER), i, 218. 
microbiology of (VINOGRADSK!), i, 
765. 
inoculation of, with Azotobacter (Lip- 
MAN and TEAKLE), i, 491. 
effect of alkali salts on bacteria in 
(GrpBs, BATCHELOR, and MaGnu- 
son), i, 1030. 
effect of micro-organisms on absorp- 
tion in (SroKLAsa), i, 765. 
formation of thiosulphates in, by 
micro-organisms (GUITTONNEAU), 
i, 766. 
effect of carbon dioxide in air of, on 
growth of plants (PARKER), i, 
1223. 
formation and decomposition of humus 
in (BALKs), i, 1081. 
effect of removing soluble humus from 
(CRowTHER), i, 1372. 
humification of organic matter in 
(Rosinson and JoNgs), i, 491. 
arable, occurrence of cobalt and nickel 
in (BERTRAND and Mokrac- 
NATZ), i, 492. 
manganese in (BERTRAND), i, 223. 
Burma, buffer action of (CHARLTON), 
i, 768. 
clay, electrical charge on colloids in 
(DAYHUFF and HOAGLAND), i, 219. 
forest, air capacity and acidity of 
(Kvapi. and NEMEc), i, 221. 
“ Hager ” (KNICKMANN and HELBIG), 
i, 1528. 
limed, retention of sulphates by 
(MacINTYRE and SHAW), i, 490. 
marsh, hydrogen peroxide catalase in 
(SMOLIK), i, 1524. 
moor, acidity of (ARND), i, 221. 
effect of humic acids on bacteria in 
(ARND), i, 490. 
prairie, effect of grain growing on 
nitrogen and organic matter in 
(SHuTT), i, 768. 
Punjab, fixation of nitrogen in (Lav- 
DER and ALI), i, 1524. 
Rothamsted, base exchange in (PAGE 
and WILLIAMS), i, 222. 
saline, effect of sulphur on (KALUSH- 
SKI and SoLNIJEVA), i, 624. 
analysis of (McGroRGE), i, 348; 
(GEDROITZ), i, 489. 
determination of acidity of (HaGER), 
i, 489; (ArND), i, 490; (NIKLAS 
and Hock), i, 768. 
determination of alkali in (JosEPn, 
ManrtTI1n, and Hancock), i, 222. 
determination of ammonia in (McLEAN 
and Rosprnson ; HARPER), i, 224. 
determination of colloids in (Bovyou- 
Cos), i, 348, 


Soils, determivation of hydrogen-ion 
concentration in (ATKINS; BaR- 
NETTE, HIssINK, and VAN DER 
Spex), i, 220; (Nikias and 
Hock), i, 848, 1526; ii, 325; 
(ARRHENIUS), i, 1525; (PIERRE), 
i, 1526. 

apparatus for (TRENEL), i, 874. 
with  quinhydrone electrodes 
(BRioux and Pren), i, 1227. 
inhibition of bumping in determin- 
ation of nitrogen in (HANCE), i, 
1032. 
determination of nutritive require- 
ments of (DENscH and PFaFF), i, 
1371. 
determination of sulphur in (WoL- 
KOFF), i, 224. 
Soil solution, composition of (MARTIN 
and Burp), i, 1526, 1527. 
Soja beans, culture of plants of (Grns- 
BURG), i, 1121. 
constituents of, and the iodine number 
of their oil (ANoN.), i, 346. 
oxidising enzymes iu (NirzEscu and 
CosmA), i, 471. 
lecithin and cephalin of (LEVENE and 
RotF), i, 487. 
urease from, and its hydrolytic action 
(TAUBMANN), i, 744. 
Sols, orientation of particles in (ZocHER), 
ii, 966 
Solids, properties and structure of 
(FRIEDERICH), ii, 374. 
fluorescence of (GYEMANT), ii, 13. 
electrification by friction between 
gases and (Perucca), ii, 1028, 
specificinductive capacity of (ERRERA), 
ii, 362 
corresponding temperatures for (BRoD- 
sky ; Laruma), ii, 26. 
contraction constants of (BALANDIN), 
ii, 637. 
contraction regularities in the form- 
ation of compound (SASLAVsKyY), ii, 
933. 
angles of contact and polarity of 
surfaces of (ADAM and JEssopP), ii, 
962. 
internal pressure of (RICHARDS), ii, 362. 
solution of, in liquid surfaces (VOLMER 
and MAHNER?), ii, 508. 
role of water in (BALAREFF), ii, 409. 
velocity of dissociation of (CENT- 
NERSZWER and Brvis), ii, 685, 
reactivity of (HEDVALU), ii, 125; 
(HEDVALL and HEUBERGER), ii, 
306. 
reactions of (BALAREFF), ii, 895. 
binary, density of (PANICHI), ii, 493. 
incandescent, photoelectric action of 
light from (BECKER), ii, 1107. 
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Solid state, complexity of (Smrrs and 
ScoHOENMAKER), ii, 267 ; (Smits and 
RutceErs), ii, 268. 

Solid solutions. See Solutions, solid. 

Solubility, determination of, at high 

ressures (COHEN and VAN DER 

ii, 283. 

apparatus for determination of (COHEN, 
DE MEESTER, aud MOESVELD), ii, 
151. 

heat of solution and lattice energy of 
salts (BUTLER), ii, 39. 

influence of pressure on (COHEN, DE 
MEEsTER, and MoESVELD), ii, 852. 

influence of salts on (v. EuLER and 
RupBExs), ii, 207. 

of ampholytes (v. EULER and Rup- 
BERG), ii, 853. 

of isomerides (JOHNSTON ; ANDREWS, 
KouMAN, and JOHNSTON), ii, 852 ; 
(ANDREWS; KoHMAN), ii, 1052; 
(KouMAN and ANDREWS), ii, 1053. 

in mixed liquids (PLEUGER), ii, 283. 

of bi-bivalent salts in solutions con- 
taining a common ion (WALKER), 
ii, 769. 

Solubility of i soluble sub- 
stances (Remy and KUHLMAND), ii, 
30, 119. 

maximum, conditions of (CoLson), ii, 

Solutes, ionised, interionic attraction 
theory of (Noyes and BAxTER; 
DeBYE and PAULING), ii, 970. 

Solution, contraction of volume on 
(RAKSHIT), ii, 288. 

Solutions, potential differences of, at the 
boundaries of (FricKE and Rou- 
MANY), ii, 41. 

electrons in (PISARSHEVSK]), ii, 210. 
of low dielectric constant, electrolytes 
in (Gross and HALPERN), ii, 1152. 
specific heat of (DE KoLosovsk!), ii, 

effect of viscosity on (DE KoLo- 
SOVSK]), ii, 653. 
viscosity of (DE KoLosovsk1), ii, 765. 
compressibility of (KAR), ii, 970. 
deviations of, from van’t Hoff's law 
(SWIENTOSLAWSK]), ii, 388. 
hydrate theory of (TAyYLoR), ii, 
858. 
molecular contraction in (RAKSHIT), 
ii, 765. 
— in (ADAM and JEssop), ii, 
2. 


expression for reaction of (GIRIBALDO), 
li, 325. 

velocity of bimolecular reactions in 
(CHRISTIANSEN), ii, 47. 

films on surfaces of (SCHOFIELD and 
RIvEAL), ii, 960. 
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Solutions, spectroscopic determination of 
complexes in (Jos), ii, 389. 
aqueous, absorption of ultra-violet 
light by (GRIEVEsoN), ii, 472. 
specific heat of (RicHARDS and 
GuUCKER), ii, 848. 
effect of temperature on the internal 
friction and conductivity of 
(WEN), ii, 931. 
dimensions of ions in (JaBtozyx- 
SKI), ii, 33. 
determination of complex salts or 
ions in (PATTERSON and Duvc- 
KETT), ii, 389. 
of strong electrolytes, theory of 
ii, 513. 
effect of temperature on dielectric 
constants of (KocKEL), ii, 932. 
surface tensions of, against oils 
(Howarkp* and SoLLMAn), ii, 109. 
dilute, electrical conductivity of 
(Remy), ii, 299. 
very dilute, ultra-violet adsorption 
spectra of (SUHRMANN and Hvp- 
PERT), ii, 773. 
non-aqueous, _ electrochemistry of 
(MULLER, H6uz1, KNnavs, PLANIs- 
zic, and PreEtt), ii, 133 ; (MiL- 
LER, H6niIG, and KoNETSCcHNIGG), 
ii, 134; (MULLER, PINTER, and 
PRET7), ii, 882. 
decomposition potentials of (Fin kEL- 
STEIN), ii, 546. y 
ultrafiltration of (BECHHOLD and 
Szrpon), ii, 529. 
of non-volatile solutes, vapour pressure 
of (MALI), ii, 850. 
sensitive, apparatus for evaporation of 
(ScHMALFUss and KALLE), ii, 320. 
solid (Bruni and Levi), ii, 281; 
(BRunI), ii, 380. 
theory of (LASAREv), i1, 1144. 
electrical conductivity of (Cuy), 
ii, 378. 
standard, preparation of (PrEGL), ii, 
998, 


supersaturated (FiscnsEr), ii, 853. 
true, structure of (v. WEIMARN), ii, 


Solvents, theory of systems of (GER- 

MANN), ii, 1143. 

influence of, on rotatory power 
(Lucas), ii, 742. 

selective action of (WRIGHT), ii, 1144. 

distribution of a solute between 
(ScHuLz), ii, 956. 

mixed, velocity of reaction in (JoNEs, 
McComsir, and ScarBoroveGH), ii, 
187; (McComsiz, Roberts, and 
ScARBOROUGR), ii, 554. 

organic, solubilities of metallic salts in 
(MULLER), ii, 380. 
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Somatoid forms (Kouuscnirrer and 
Ece), ii, 1035. 

d-Sorbitol, oxidation of, with bromine 
water (TALEN), i, 1382. 

Sorbose, formation of, from formaldehyde 
(Kistrer and ScHoDER), i, 366. 

d-Sorbose, preparation of, by oxidation 
of d-sorbitol (TALEN), i, 1382. 

Sound, velocity of, in liquids and their 
heat of vaporisation (IoNEscU), 11, 
644. 

Soy. See Soja. : 

Sparteine, detection of (Couvcn), ii, 448. 

Spathulatine, and its derivatives 
(Coven), i, 61. 

Spectra, complex structure of (Goup- 

sMIT), ii, 725. 

multiplet structure in (BRAMLEY), 
ii, 831. 

quantum theory of red displacement 
in (KuDAR), 1i, 467. 

periodicity in structure of (MEGGERs), 
ii, 258. 

excitation of, by impact of electrons 
(Hertz and DE VissER), ii, 338. 

excitation of forbidden lines in (Foore, 
TAKAMINE, and CHENAULT), ii, 916. 

broadening of lines in (HoLTsMARK 
and TruMPY), ii, 338. 

fine structure of lines in (VALLARTA), 
ii, 449; (RuaARK and CHENAULT), 
ii, 1103. 

intensities of lines in (KEMBLE), ii, 
178; (Tamm), ii, 1023 ; (FowLER), 
ii, 1104, 

inter-combination lines in (Bouma), 
ii, 915. 

multiplet lines in (RussELL ; RAMAN 
and Datta), ii, 614. 

intensity of multiplet lines in (ORN- 
STEIN and BurGER), ii, 251; (FER- 
MI), ii, 840; (SoMMERFELD and 
H6n1t), ii, 468; (KRonic), ii, 458, 
917; ii, 725; (Orn- 
STEIN), ii, 916 ; (BACK), ii, 917. 

Zeeman patterns in (Hicks), ii, 3. 

influence of an electric field on Zeeman 
effect in (UREy), ii, 170. 

doublets and triplets in (Suerura), 
ii, 726. 

absorption maxima in, determined 
spectroscopically and spectrophoto- 
metrically (GomBos), ii, 178. 

in relation to the polarisability of the 
atom-core (SCHRODINGER), li, 722. 

of atoms of the same electronic struc- 
ture (HAKTREE), ii, 2; (BOWEN 
and MILLIKAN), ii, 916. 

of elements from scandium to nickel 
(Hunp), ii, 912. 

of the lighter elements, primed terms 
in (LApoRrE), ii, 1104. 
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Spectra of explosive mixtures of oxygen, 


nitrogen, and acetylene (GARNER 
and SAUNDERS), ii, 627. 
of exploded wires (Smiru), ii, 1017. 
absorption, of aldehydes and ketones 
(LecoMTE ; Purvis), ii, 627. 
and constitution of colouring mat- 
ters (KEHRMANN and Sanpoz), i, 
983. 
dispersion and density of homo- 
logous compounds (KRETHLOW), 
ii, 1029. 
of ketones (PLOTNIKOV), ii, 837; 
(LANGEDIJK), ii, 1116. 
of mixed metal vapours (BARRATT), 
ii, 927. 
of non-polar compounds and un- 
saturated ketones (SCHEIBE, 
R6éssLeER, and BACKENKOHLER), 
ii, 352. 
infra-red (MArron), ii, 1025. 
of alcohols (LEcomTs), ii, 351. 
of organic ammonia compounds 
(BELL), ii, 928. 
ultra-red (BoNINO), ii, 838. 
ultra-violet, photography of (Cross), 
ii, 351. 
photometric measurement of (LEY 
and VoLBER?), ii, 78. 
of very dilute solutions (SuHR- 
MANN and Huppskrt), ii, 773. 
of organic acids (VLis and GEx), 
ii, 472. 
of benzene derivatives (KLING- 
STEDT), ii, 929. 
of —_— halides (GETMAN), ii, 
837. 
of organic compounds (MARCcH- 
LEWSKI and Moroz), ii, 353. 
K-absorption, and chemical constitu- 
tion (STELLING), ii, 935, 936. 
L-absorption (N1sHINA), ii, 457. 
arc, broadening of lines in (LOWERY ; 
JOHNSON), ii, 614. 
complexity of lines in (Royps), ii, 
249. 
excitation of forbidden lines in 
(Foorr, TAKAMINE, and CHE- 
NAULT; TAKAMINE and Fv- 
KUDA), ii, 166. 
Stark effect in (NAGAOKA and 
SuaiuRA), ii, 171. 
of the platinum metals (MEGGERs), 
ii, 454. 
are and spark, s-terms in (v. WIS- 
NIEWSK)), ii, 449. 
displacement law for (MEGGERs, 
and. WALTERS), ii, 
77. 
effect in ii, 
8 


band (Datta), ii, 86. 


vif 
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Spectra, band (MEcKE), ii, 259, 351, 


736 ; (DESLANDREs), ii, 736, 1023, 
1114; (Durrirux), ii, 1023; 
(DuFFENDACK), ii, i114. 
quantum theory of (BLACKBURN), 
ii, 260. 
structure and distribution of (Dxs- 
LANDRES), ii, 626, 930. 
nature of (NICHOLSON), ii, 930. 
isotope effect in (MULLIKEN), ii, 
259, 346, 833, 1020. 
intensities in (FowLER), ii, 623; 
(MEcKE), ii, 626; (DIEKz), ii, 
626, 836; and Lonpoy), 
ii, 1024. 
in relation to molecular properties 
(KRATZER), ii, 836. 
band emission, of aromatic compounds 
(Mars#), ii, 470, 625. 
cathode, of metals and their salts 
(Kimura and NAKAmuRA), ii, 166, 
167. 
comet tail (LEMON), ii, 249. 
complex (Hunp), ii, 1104. 
continuous, of halogens (STEUBING), 
ii, 452, 
diffraction, oscillation phenomena in 
(BucewaALp), ii, 1117. 
flame, intensity measurements in 
(BLEEKER and BonceErs), ii, 77 ; 
(BLUKER), ii, 1025. 
fluorescence (BAYLE, FABRE, and 
ii, 260; (NuNnAN and 
MakrsB), ii, 353. 
infra-red (Witt; TROWBRIDGE), ii, 
335. 
band, constants of (FERMI), ii, 
471. 
magnetic, study of (NIKITIN), ii, 
173 


mass (AsTON), ii, 618. 
of light elements (CosrA), ii, 1021. 
B-ray (THIBAUD), ii, 622. 
y-rays, study of, by crystal diffraction 
ii, 176. 
Réntgen ray (LEv1), ii, 456; (LEIDE ; 
; Ray; v. WISNIEWSK!), 
ii, 457; (BAcKLIN, SIEGBAHN, 
and THORAUs), ii, 614. 
intensities in (RoBINSON), ii, 728. 
energy levels of (CosTER), ii, 
458. 
semi-optical lines in (BACKLIN, 
SIEGBAHN, and THOR#Us), ii, 
457; (DE BroGLiE and Davvit- 
LIER), ii, 458. 
La-doublets in (RAy), ii, 78. 
fiom a ruled reflection grating 
(Compron and Doan), ii, 1103. 
effect of a surrounding box on 
(Compron and BEARDEN), ii, 
367. 
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Spectra, Rontgen ray, of aliphatic acid; 
(DE Brocuiz and Tritt), ii; 
640. 
of elements from aluminium to 
calcium (BACKLIN), ii, 914, 
of light elements, K lines in 
(TURNER), ii, 915. 
of long-chain organic compounds 
(SHEARER), ii, 938 
quantitative analysis by means of 
(CosTER and NisHINA), ii, 324, 
continuons(MAkcB), ii, 614 ; (BRoN- 
STEIN), ii, 727. 
doublet (WENTZEL), ii, 728. 
Rontgen-spark (WENTZEL), ii, 251. 
resonance fluorescence, Doppler effect 
in (Rump), ii, 473. 
series (BowkN and MILLIKAY), ii, 
252. 
quantum numbers and (Linpsay), 
ii, 915. 
spark (WERNER), ii, 165. 
in the Schumann region (L. and E. 
Biocg), ii, 726. 
classification of enhanced lines in 
(Kimura and NaKAmura; KI- 
MURA), ii, 726. 
Tesla-luminesceuce (McVIckEr, 
Marsh, and Stewart), ii, 12, 86, 
630. 
ultra-violet, visual perception of lines 
in (STEUBINC., ii, 449. 
screening doublets in (UNs6xp), ii, 
1016. 
intensity of (DORGELO), ii, 335. 
of alkali metal (SHAVER), ii, 451. 
emission, of halogens (LUDLAM and 
WEstT), ii, 350. 
spark (LANG), ii, 609. 
Spectrochemistry of aromatic polynuclear 
hydrocarbons (v. AUWERS and 
KRavbL), i, 900. 
of nitrogen compounds (v. AUWERS 
and KRAUL), ii, 847. 
ultra-red (BONINO), ii, 1032. 
Spectrograph, Rontgen ray (Cork), ii, 
250; (MULLER), ii, 895. 
Spectrometer, colour vision (PEDDIE), 
ii, 1118. 
Spectrophotometer, direct-reading 
(KEUFFEL), ii, 1193. 
Spectroscope, lighting unit for (FRED- 
‘ERICK and WEBSTER), ii, 588. 
shift law in (Fuss), ii, 
40. 


new apparatus for (LEIss), ii, 341. 
electric and magnetic (ARKADIEV), 
ii, 750. 
Sperm oil, constitution of tetradecenoic 
acid from (Tsustmoro), i, 1128. 
Arctic, unsaponifiable matter of (Tsu- 
JIMOTO), i, 772. 
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Spermine, isolation of, and its salts and 
derivatives (DupLEY, M. C. and O. 
RosENHEIM), i, 294. 

phosphate, isolation of, from semen 
and testis (RoSENHEIM), i, 180. 
um, acidity of salt solutions 
after shaking with (Skrne and 
Sruart), i, 765. 
Sphingosine (LEVENE and HALver), i, 
890. 


Spirea, monotropitin in roots of species 
of (BRrIDEL), i, 347. 
Spirans (LeucHS and SANDER), i, 1432. 
synthesis of (RADULEsCU and GEor- 
GEscv), i, 819. 
colour of (RADULESCU), i, 1159. 
Spleen, formation of bile pigments in 
(Ernst and SzAppranyos ; ERNST ; 
Ernst and F6érsteEr), i, 732. 
production of urea in autolysis of 
(McCancg), i, 472. 
effect of removal of, on blood-sugar 
(Brerry, RATHERY, and LEvINA), 
i, 857. 
Splenomegaly. See Gaucher’s disease. 
Squill, African. See Urginea Burkei. 
Stability of organic compounds (BoLIN), 
ii, 411. 
Staining of tissues (GICKLHORN and 
KELLER), i, 468. 
Standard solutions. See Solutions, 
standard. 
Stanuic salts. See under Tin. 
Stannous salts. See under Tin. 
Staphylococcus, action of bismuth on 
(LeMay and JALousTRE), i, 206. 
Starch (Linc and Nawai), i, 516, 517 ; 
(PRINGSHEIM and LEIBOWITZ), i, 
1043; (PRINGSHEIM, LEIBOWITZ, 
and SILMANN), i, 1244. 
formation of, from arabinose by plants 
(PoLONOVsKI and MOoRVILLEZ), i, 
1222. 
constitution of (KuHN), i, 11, 636. 
elasticity and tensile strength of 
(NEALE), ii, 783. 
hydrolysis of (BIEDERMANN and 
JERNAKOFF), i, 11; (KARRER), 
i, 1370. 
action of polarised light on (BALY 
and SEMMENS), i, 12; (JoNnEs), 
i, 1212, 
of iodine by (ANGELESCU 
and Mircgscv), ii, 1149. 
absorption of water by films of boiled 
(Farrow and Swany), ii, 506. 
swelling of, in cells (LEPESCHEKIN), 
i, 1004. 
ee of granules of (ARZICHOVSK!), 
ii, 967. 
saccharification of, by amylase (PETIT 
and RicHARD), i, 1504, 
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Starch, decomposition of, by bacteria 
(SrEDICcH), i, 1510. 
action of «diastase on (LEcoq; DE 
Hoor and vAN LAER), i, 470. 
colloidal, properties of (SAMEC), ii, 
1 


paste, liquefaction of (Peri), ii, 967. 
capillary flow of (FArRow and 
Lowe), ii, 509. 
sols, properties of (Kruyt and Ten- 
DELOO), ii, 113. 
iodide, composition of (MURRAY), i, 
889. 


determination of (CHRzA8zcz), ii, 74. 

Stearaldehyde p-nitrophenylhydrazone 
(STEPHEN), i, 1131. 

Stearic acid, crystal structure of (MuL- 

LER), ii, 748. 
mixtures of eicosoic acid and (MORGAN 
and BowEny), i, 114. 
calcium salt (KLIMoNRE, Vv. MOoLTINI, 
and BENEDIK), i, 506. 
solubility of (HARRISON), ii, 190. 
sodium salt, emulsifying power of 
(YAJNIK and ILAut), ii, 968. 
thallium salt (HoLpE and SELIM), i, 
504. 

Stearic acid, dibromodiiodo- and di- 
iododthydroxy- (HoLpE and Gor- 
GAS), i, 883. 

B-hydroxy-, and its ethyl ester, and 
hydrazide (LEVENE and HALLER), 
i, 890. 

y-hydroxy- (CLUTTERBUCK), i, 5. 

dihydroxy-, oxidation of (LAPWORTH 
and MoTrTram), i, 1284. 

Stearolic acid, crystal structure of 
(MULLER), ii, 748. 

hydration of (Rosrnson), ii, 745. 

N-Stearylpropylenediamine (SociETY 
oF CHEMICAL INDUSTRY IN BASLE), 
i, 1133. 

Stereochemistry (WALDEN), i, 349. 
studies in (HOLMBERG and MULLER), 

i, 1236; (HubMBERG), i, 1238; 
(HotmMBERG and Ros&n), i, 1291. 
of aromatic compounds (KuHN and 

Jacos), i, 1404. 

Stereoisomerism and permeability (Oka- 
GAwaA), i, 711. 

of aromatic compounds (KvuHN and 
JAcoB), i, 1260. 

Steric hindrance (FREUDENBERG and 
HvusBEx), i, 229. 

Steric series (FREUDENBERG and Mar- 
KERT), i, 1275. 

Sterol, C,,H;,0, and its acetate, from 
American cotton wax (CLIFFORD and 
PROBERT), i, 879. 

Stibinic acids, aromatic, complex metallic 
compounds of (CHEMISCHE FABRIK 
von HEypeEn), i, 87. 
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Stigmastane (WINDAUs and BRUNKEN), 
i, 394. 

Stigmastanol. See Tetrahydrostigma- 
sterol. 

Stigmastanone, and its derivatives 
(Winpaus and BrunkEn), i, 394. 
Stigmasterol (WinDAUs and BruNKEN), 

i, 394. 

Stilbazole methiodide (KozNIcs, K6u- 
LER, and Buinpow), i, 834. 

2-Stilbazole, cis- and trans-2’-amino-, 
and -2’-nitro-, and their derivatives 
(RAtu and LEHMANN), i, 432. 

Stilbene hydrate (IsH1BASH1), i, 1432. 

Stilbene, 4-iodo-2-nitro-, and 2:4-di- 

nitro-2’-hydroxy- (GULLAND and 
Ropinson), i, 1188. 
2-nitro-4’-amino-4-cyano-, and __ its 
hydrochloride and _ derivatives 
(PFEIFFER, KALCKBRENNER, and 
BEHR), i, 549. 
2’:4’-dinitro-3:4-dihydroxy-, methyl- 
ene ether (Dry and Row), i, 954. 

Stilbene-a-carboxylic acid, derivatives 
of (Dey and Row), i, 954. 

Stilbene-4-carboxylic acid, 2-nitro-4’- 
amino-, and its salts and derivatives 
(PFEIFFER, KALCKBRENNER, and 
BeHR), i, 549. 

Stilbenediazonium hydrogen sulphaie, 
nitro- (GULLAND and Rosinsoyn), i, 
1188, 

Stilbenediol, potassium salt (ScHEUING 
and HENSLE), i, 27. 

Stirring apparatus, test of efficiency of 
(Roru), ii, 150. 

Strawberry, non-volatile acids of (NxEL- 
son), i, 762. 

Streptococcus, action of bismuth on (LE- 
MAY and JALOUSTRE), i, 206. 

— structure of (CoLLINs), ii, 

33. 
pure, preparation of (DANNER), ii, 62. 
photo-electric effect on (D6PEL), ii, 832. 

Strontium alloys with mercury, 
electrodes of. See Electrodes. 

Strontium chloride, refractive power of, 

for X-rays(MarK and ToLKsDORF), 
ii, 933, 

selenide, crystal structure of (SLAT- 
TERY), ii, 369. 

Strontium detection :— 
detection of (KoLTHOFF), ii, 1095. 
detection of, in presence of barium 

(FEIGL), ii, 435. 

Strophanthidin, structure of (JAcozns and 
i, 1082. 

(Jacons and 
i, 567. 

Strophanthin (JAcoss and CoLLINs), 

i, 566, 1082. 
toxicity of (Tocco-Tocco), i, 613. 


INDEX OF SUBJECTS. 


Strophanthus letei, saponin from (WELLS 
and GanrciA), i, 614. 

Strychnine (Lions, PERKIN, and Rozrn- 

son), i, 831. 
arsenious tartrate i, 
1090. 

Strychnos, determination of alkaloids in 
preparations of (SABALITsCHKA and 
JUNGERMANN), ii, 608, 

Strychnos alkaloids (LEucHs and 
Kanao), i, 61; (LrEvcHs and 
TAUBE), i, 1814. 

Sturgeon. See Acipenser sturio. 

Styphnic acid, methyl ester, pyridine 
and quinoline salts (K6HN Lérr), 
i, 1265. 

Styrene (phenylethylenc), a-chloro- (Du- 
FRAISSE and VIEL), i, 1138. 

Styrylacrolein. See e-Pheny]-A-pent- 
adien-a-al. 

Styryl amyl ketone, and its oxime 
(Ryan and SHANNON), i, 558. 

quinoline, and its hydrochloride 
(TR6GER and Broun), i, 1453. 

Siyrylbenzopyrylium salts (WALKER 
and HEILBRON), i, 693; (HEILBRON, 
WALKER, and Buck), i, 694. 

Styryldichloroarsine, a-chloro- (Hunt 
and TURNER), i, 844. 

2-Styrylechromanol, derivatives of 
(Roprnson and Suinopa), i, 1301. 

2-Styry.chromone, 3:7-di- and 3:5:7-tri- 
hydroxy- (Robinson and Su1Nopa), 
i, 1301. 

Styryl p-methoxystyryl ketone, m-amino- 
and o- and p-nitro- (PFEIFFER, PRAHL, 
Firz, and Sro.t), i, 689. 

Styryl p-methoxystyryl ketones, amino-, 
= their perchlorates (PFEIFFER), i, 
410. 

2-Styryl-4-methylbenzopyrylium clilor- 
ide, 4’:7-di- and 8/:4’:7-tri-hydroxy- 
(HEILBRON, WALKER, and Buck), i, 
694. 

Styryl methyl ketone (benzylidene- 
acetone), absorption spectra of 
(Purvis), ii, 627. 

oxide (WEITZ), i, 408. 

and o-chloro-, and o-hydroxy-, hydr- 
azones of (v. AUWERS and KREUD- 
ER), i, 1455. 

Styryl methyl ketone, chloro-oximino-, 
and its derivatives (RHEINBOLDT 
and Scumitz-Dumon’), i, 1132 

a-thiocyano-, and its dibromide 
(CHALLENGER and Bort), i, 936. 

Styryl methyl ketone-p-arsinic acid, 
semicarbazone (MARGULIES), i, 448. 

2-Styryl-1-methyl-4-quinazolone (HxIL- 
BRON, KITCHEN, 
Surron), i, 1321. 


PaRKEs, and 
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Styryl nitrocinnamylidenemethyl ke- 
tones (PFKIFFER), i, 409 

2-Styrylpyridine, 4:6-dichloro-5-cyano-, 
and its dimeride (SpATH and KoLLER), 

i, 1446. 

2-8tyryl uinoline, derivatives of (PFEIr- 
FER, RHEINBOLDT, and WOLF), i, 
412. 

2- and 4-8-Styrylquinolines, hydroxy- 
derivatives, and their salts (TR6cER 
and DuNKER), i, 433. 

Sub-electrons (DAECKE), ii, 258, 349. 

Sublimation, devices for (JoHN and 
FiscuL), ii, 897. 

Submaxillary glands, metabolism of 
phosphoric acid in (Camis), i, 
191. 

Substance, C;H;0,NS, from lactamide 
and thionyl chloride (BERGMANN 
and MIEKELEY), i, 235. 

C;H,O,NCI, from dichlorourethylane 
and hydrogen chloride (MELDRUM 
and ALIMCHANDAN]), i, 1273. 

C,H,O,N,, from diketopiperazine and 
hypobromite (GoLDscHMIpr andl 
STEIGERWALD), i, 1109. 

C;H,OCl;, from m-aminephenol and 
sulphuryl chloride (ELLER and 
Lorenz), i, 538. 

C;H,0,C1S, from ethyl lactate and 
thionyl chloride (BERGMANN and 
MIEKELEY), i, 235. 

C,H,OCI, from chlorine monoxide and 
cyclohexene (GOLDSCHMIDT and 
ScutssiEr), i, 498. 

Cy9H,0., from lemon oil (RoMEO), i, 
1293 


CyoH,,0N,Br, from a-bromocinnam- 
aldehyde and methylhydrazine (v. 
AUWERS and O1rTENs), i, 1429. 

from condensation of 
acetone and chloroform (TAFF¥E), 


i, 2. 

Cy.H,,0,, from oil of Appa grass 
(MouncILL), i, 945. 

C,.H,ON,Se, from phenylpiaselen- 
azenium chloride and _ alkalis 
(BATTEGAY and V&cHo?), i, 1467. 

C,3H,,0;N., from tryptophan in the 
body (MatsvoKA and YosHI- 
MATSU), i, 731. 

C,,H,,0., from chloroacetic acid and 
magnesium phenyl bromide 
(PErers, GRIFFITH, Briccs, and 
FrEncu), i, 544. 

C,,H,,0,, from carbon dioxide and 
dimethylketen(SrauDINGER, FELIX, 
and HARDER), i, 786. 

C,,H,,N;, from 2:4-dimethylpyrrole, 
hydro en chloride, and hydrogen 
cyanide (FiscHER and NENITZESCU), 

i, 835. 


Substance, C,,H,,0;Cl,, and its deriva- 


tives, from m-hydroxytoluic acid 
and chloral hydrate (MELDRUM and 
ALIMCHANDANI), i, 1272. 

from a-bromopropionic acid 
and magnesium phenyl bromide 
(PeTERS, GRIFFITH, Brices, and 
FRENcH), i, 544. 

C,3;H,ON,, from phenylhydrazine and 
derivatives of phenyl §-hydroxy- 
vinyl ketone (v. AUWsRS and 
ScHMIDT), i, 585. 

and its salts, from 
oxidation of eserethole (SrEDMAN 
and BARGER), i, 293. 

C,,H,ONS, from oxidation of 4-hydr- 
oxy-2-nitrophenyl a-naphthyl 
sulphide 
FUR ANILIN-FABRIKATION), i, 596. 

from 2-hydroxyanthra- 
quinonyl-3-hydrazine and acetic 
anhydride (TANAKA), i, 1434, 

CygH,,ON;, from oxidation of 
1-benzeneazo-2-aminonaphthalene 
(CHaRRIER, Crippa, Tora, and 
BIANCHEss!), i, 590. 

CigsH,,ON,, and its dipicrate, from 
methylation of esoline ethy] ether 
(STEDMAN and BARGER), i, 293. 

from bacterial decoompsi- 
tion of cholic acid (Kazrro), i, 1363. 

from o-nitro-a-phenyl- 
cinnamonitrile and potassium 
cyanide (Branp and Lognr), i, 
684, 

from indene and 
chlorine monoxide (GOLDSCHMIDT 
and i, 498. 

Cy,H3,0,N,, and its salts, from 
methylation of esoline ethyl ether 
(STEDMAN and BARGER), i, 293. 

CygH_,019, from carbon dioxide and 
dimethylketen(STAUDINGER, FELIx, 
and HARDER), i, 786. 

Cy9H,,03N, from isatin and 4:5-benz- 
coumaran-3-one (FRIEs and Puscu), 
i, 569. 

from lactophenine, 
anesthesin, and phosphoryl chloride 
(WEIL), i, 157. 

O,,;H,,N,, and its derivatives from 
aniline and 5-chloro-4-phenyl-1-p- 
tolyl-1:2:3-triazole and also from 
p-toluidine and 5-chloro-1:4- 
dipheny]-1:2:3-triazole (CARNELLEY 
and Dutt), i, 166. 

C.,H3.0,4, from oxidation of methyl 
abietate (Ruzicka, MEYER, and 
PFEIFFER), i, 1420. 

from aminoantipyrine 
and acetylanesthesin (WEIL), i, 
157. 
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Substance, C,,H3,N,],, from action of 
methyl iodide on  calycanthine 
(SpATuH and Srron), i, 1447. 

acid and magnesium pheny! bromide 
(PETERS, GRIFFITH, BRicGs, and 
i, 544. 

CzgH2.0,, from piperonal and p- 
methoxystyryl ethyl ketone (RYAN 
and CAHILL), i, 558. 

C,3H.,N,, from phenylacetonitrile and 
3-cyano-2-methylindole (SEKA), i, 
67. 

C,,H,;N;, and its derivatives, from 
2-benzyl-1-hydrindone and phenyl- 
hydrazine (LEvcHs and WINZER), 
i, 1281. 

from anisaldehyde and 
ketones (RYAN and CAHILL), i, 
558. 

CygHs3,0,N, from oxidation of 
delphinin (KELLER), i, 831. 

Substitution, influence of, on physical 
and chemical properties (RULE and 
PATERSON), i, 29. 

effect of, on equilibria in binary 
systems (KREMANN and DraziL), 
ii, 649; (KREMANN, ZECHNER, and 
; KREMANN, ZECHNER, and 
DRAZIL), ii, 650. 

in aromatic compounds (BARNETT, 

Coox, and MaTTHEws), i, 648. 

influence of a-methoxyvinyl groups 
K. and E. INGOLD), i, 
657. 

directive influence of nitrogen and 
oxygen atoms in (HoLmzEs and 
INGOLD), i, 1142. 

influence of nitroso groups in 
(inGoLpD), i, 646. 

in the aromatic nucleus (BARNETT 
and MATTHEWs), i, 18; (PRINs), i, 
18, 379; (BARNETT and Cook), i, 
123; (BARNETT, Cook, and Mart- 
THEWS), i, 900, 1140, 1398. 

in the benzene nucleus (FRANCIS, 
HILL, and JoHNsToN), i, 1141. 

Suecinamic acid, d-thiol- (LEVENE and 

MIKESKA), i, 6. 

Succinic acid, electrolytic preparation 
of (NoRRIs and CuMMINGs), i, 668. 

dissociation constants of (BriTToN), 
ii, 977. 

radical dissociation of aryl derivatives 
of (LGWENBEIN and FoLBERTH), i, 
552. 

equilibria of, with phenols (KREMANN, 
ZECHNER, and Drazit), ii, 650. 

oxidation of, in tissues (v. SzENT- 
i, 93. 

alkaline earth salts, solubilities of 

WALKER), ii, 769. 
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Succinic acid, aniline trihydrogen salt 
(RAMBECB), i, 385. 

lead salt, solubilities of (AUERBACH 
and WEBER), i, 1130. 

di-p-tolyl and di-m-xylyl esters, and 
dibromo-, di-p-tolyl ester (FRIEs 
and BARTENS), i, 568. 

detection of, in tissues (KLEIN and 
WERNER), i, 871. 

Succinic acid, thiol-, and its sodium 
(LEVENE and MIKEsKA), i, 

12. 

d-thiol- (LEVENE and Mikzska), i, 6. 

Succinic acids, substituted, synthesis of 

(BAKER and LaPpworts), i, 670. 

Succinic acids, af-diamino-, stereo- 

isomeric, and the dibenzoy] derivative 

of the mceso-form (KuHN and Zum- 

STEIN), i, 1249. 

Succinimide, mercury derivatives of 

(Lyons), i, 645. 

Succinimide, amino-, derivatives of 
(CHERBULIEZ and CHAMBERS), i, 

d erystallograph 

iodo-, structure and crystallo; of 
ii, 746; (Turron). ii, 

47. 

Succinimides, tetra-alkyl derivatives, 
and their pharmacological action 
(Dox), i, 796. 

CC-substituted, preparation of (Fars- 
WERKE VORM. MEISTER, Lucius, & 
Brtnino), i, 376. 

Succinodehydrogenase, effect of potass- 

ium salts on (SAHLIN), i, 743. 

Succinylfluorescein (Durr aud THoRPE), 

i, 141. 

Succinylrhodamine hydrochloride (Durr 

and THORPE), i, 142. 

Succinyl-p-tolil, nitration of (BRADY, 

Quick, and WELLING), i, 1400. 

Sucrose (saccharose; cane-sugar), rota- 
tory dispersion of (Lowxy and 
RICHARDS), ii, 265. 

configuration of (ScHLUBACH and 
RAUCHALLEs), i, 1243. 

effect of inorganic salts on the polaris- 
= of solutions of (Brown), ii, 
372. 

osmotic pressure of (APPLEBEY and 
DAVIEs), ii, 964. 

inversion coefficient of (SAILLARD), i, 
1133. 

catalysis and inversion of, by acetic 
acid (SAILLARD), ii, 307. 

effect of dextrose and levulose on the 
inversion of, by honey invertase 
(NELson and SorrEry), i, 104. 

hydrolysis of (NELSON and Bop- 
ANSKY), i, 1008. 

hydrolysis constant of (Coun and 
CHAUDUN), i, 2338. 
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Sucrose (saccharose ; canv-sugar), hydro- 
lysis of, by invertase in presence 
of a-methylglucoside (NELSON and 
FREEMAN), i, 739. 

solubility of (MonDAIN-MonvAL), ii, 
769. 

effect of catalysts on carbonisation of 
(LEssING and Banks), i, 9. 

acids resulting from yeast fermentation 
of (KostytscHEV and Frey), i, 
1214. 

determination of, oxidimetrically 
(TAUFEL and WAGNER), ii, 1007. 

Sugars, preparation of, by means of 
diphenylmethanedimethyldihydr- 
azine ev. Braun and BAYER), i, 
1382, 

and their derivatives, rotation and 
structure of (Hupson and PHELPs), 
i, 8; (Hupson), i, 232, 233, 514, 
636 ; (Hupson and Kunz), i, 1043. 

theory of protective action of (Suri- 
VASTAVA, GUPTA, PRASAD, and 
BHATNAGAR), ii, 293, 

nomenclature of isomeric (WOHL and 
FREUDENBERG), i, 366. 

adsorption of, by colloidal solutions 
(PRASAD, SHRIVASTAVA, and 
GurtaA), ii, 957. 

condensation of, with dilute mineral 
acids (LEVENE and U-pts), i, 1042. 

oxidation of alcohols from (VoTocEK 
and LAKEs), i, 773. 

oxidation of, by permanganates (KUHN 
and WAGNER-JAUREGG), i, 1241. 

relative reducing powers of (RowE 
and WIENER), i, 885. 

reduction of, by aluminium alloys 
(NANJI and Paton), i, 117. 

unsaturated reduction products of 
(BERGMANN, MIEKELEY, and 
STATHER), i, 227; (BERGMANN), i, 
887. 

acetone fermentation of (SPEAKMAN), 
i, 1013. 

fermentation of, by microbes (KLUY- 
VER and DonKER), i, 1215. 

constitution of the monocarboxylic 
acids derived from (PRYDE, Hirst, 
and HUMPHREYS), i, 365. 

lactone formation from carboxylic 
acids of (LEVENE and Simms), i, 
1380. 

phosphorylation of and 
i, 1508. 

compounds of sulphuric acid with 
(OHLE and BoursAn), i, 634. 

and their derivatives, bismuth nitrates 
of (MASCHMANN), i, 527. 

halogen acetyl derivatives of, and 
their optical rotation (BRAUNS), ii, 
633. 


Sugars, in blood. See under Blood. 
in cerebro-spinal fluid, in relation to 
sugar in blood (Goopwin and 
SHELLEY), i, 853. 
in liver, effect of alcohols on (LESSER), 
i, 613. 
in urine. See under Urine. 
colloidal (v. WEIMARN), ii, 290, 390. 
polymethylated, action of emulsin on 
(KuHN and ScHivBacn), i, 863. 
reducing, analysis of (Rvoss), ii, 
244 


determination of (Pick), ii, 906. 
determination of, volumetrically 
(LANE and Eynon), ii, 445. 
analysis of (Hitpr), ii, 244; (Kua- 
son), ii, 331. 
determination of, by Benedict’s method 
(Quick), i, 1115. 
determination of, volumetrically (VAN 
DER HokvEN), ii, 381. 
Sulphemoglobin, formation of (VAN DEN 
BErGH and WIERINGA), i, 1475. 
Sulphatase (NFUBERG and SIMon; 
RosENFELD), i, 748. 
Sulphates. See under Sulphur. 
Sulphinic acids, and their derivatives, 
action of hydroxylamine on (WHALEN 
and JONEs), i, 802. 
‘* Sulphisatyd,” identity of 3-thiolox- 
indole and (SANDER), i, 977. 
Sulphites. See under Sulphur. 
Sulphoacetaldehyde, chloro-, barium 
salt (LEPousR), i, 784. 
Sulphoacetic acid, complex salts of 
(HAHN and Wo rF), ii, 578. 
Sulphoacetic acid, bromo-, resolution of 
(BAEKER and Mook), i, 632. 
chloro-, resolution of, and its salts 
(BACKER and BurRGEss), i, 359, 
631. 
potassium salt, crystallography of 
(JAEGER), ii, 948. 
3-Sulpho-5-arsinobenzenesulphamic 
acid, 2-hydroxy, barium salt (CHRISTI- 
ANSEN, Norron, and SHoHAN), i, 
1471. 
Sulphobenzoic acid, metallic and tri- 
amine salts of (HAHN and WOLF), 


i, 814. 
complex salts of (HAHN and WOLF), 
ii, 578. 
a-Sulpho-8-benzoylpropionic acid, and 
its disodium salt (BoerRT and Rit- 
TER), i, 816. 

Sulphonamides, aromatic N-halogenated, 
alkali salts (CHEMISCHE FABRIK VON 
HEYDEN), i, 380. 

1-4’-Sulphonaphthaleneazo-2:4-di- 
hydroxynaphthalene, l-amino- (AK- 
TIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), i, 988. 
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Sulphonium compounds, physiological 
activity and mobility of -onium 
ions in(BENCOWITz and RENSHAW), 
ii, 872. 

effect of, on the nervous system 
(Hunt and RENsHAw), i, 861. 
2-p-Sulphophenyl-5-amino-6-methyl- 
1:8-benzotriazole, and salts 
(BERETTA and Jacoos), i, 589. 
lone, preparation of (REEVEs), i, 699. 
1-p-Sulphophenyl-1:2:5-triazole-3:4- 
dicarboxylic acid, and its strontium 
salt (BERETTA and JAcoos), i, 589. 
d-a-Sulphopropionic acid, and its sodium 
salts (LEVENE and MixesKa), i, 512. 
5-Sulphopyrocatechol-4-carboxylic acid, 
barium salt (FICHTER and SrocKERr), 
i, 240. 
Sulphosuccinic acid, and its potassium 
salts (LEVENE and MiKEskA), i, 512. 
d-Sulphosuccinic acid, salts of (LEVENE 
and MIKEsKA), i, 6. 
d-Sulphosuccinmonoamide, barium salt 
(LEVENE and MIKEsKA), i, 6. 
Sulphoxyl compounds (BINz 
Bausca), i, 991. 

Sulphur, spectrum of (BuNGARTZ), ii, 

609. 


and 


K-absorption spectrum of (Rostn- 
son), li, 614. 

absorption spectra and constitution of 
the vapour of (HENRI and TEvEs), 
ii, 19, 87. 

spectrum of electrodeless discharge in 
vapour of (SHAVER), ii, 471. 

Roéntgen ray spectra of, and its com- 
pounds (Ray), ii, 914, 

series spectra of (BowEN and MILLI- 
KAN), ii, 342, 610. 

spectral frequencies of (HotweEck), 
ii, 336. 

critical potential of (HoLWweck), ii, 

9 


liquid, electrical properties of (BLACK), 
ii, 24 

valency of (LECHER), i, 390 ; (LECHER, 
K6BERLE, and STécKLIN), i, 391; 
(STEINKOPF), i, 657. 

colloidal, surface tension of (JoHLIN), 
ii, 1054. 

sols, effect of salts on stability of 
(v. WEIMARN and UTzINo), ii, 664. 

velocity of transformation of (FRAEN- 
KEL and Goskz), ii, 557. 

affinity of metals for (JELLINEK and 
ZAKOVSK]I), ii, 401. 

and its compounds, corrosion of metals 
by naphtha solutions of (Woon, 
SHEELY, and Trusty), ii, 980. 

interaction of nitrogen sulphide and 
(UsHEr), ii, 581. 


INDEX OF SUBJECTS. 


Sulphur, as a fertiliser (KALUSHsK}), i, 
nacreous, physical properties of 
(WHITAKER), ii, 486. 
precipitated, separation of, in analysis 
(AWSCHALOM), ii, 823. 
Sulphur compounds, acid nature of 
(KARVE), ii, 1188. 
Sulphur monochloride, decomposition of, 
by water (Noack), ii, 989. 
action of, on organic acid amides 
(Nark and Parez), i, 121. 
action of, on thioamides (Isui- 
KAWA), i, 1149. 

Disulphur dichloride, decomposition 
of, by water (NEUMANN and 
Fucus), ii, 410. 

Sulphuryl chloride (O. and C. A, 

SILBERRAD and Parke), i, 
1137. 

catalysis of the formation of 
(CUsMANO), ii, 690. 

thermal decomposition of (SMITH), 
ii, 876. 

Disulphur difluoride, preparation and 
properties of (CENTNERSZWER and 
STRENK), ii, 701. 

Sulphur hydride. See Hydrogen Sul- 
phide. 

Sulphides, electrolytic preparation of 

(FISCHER), ii, 807. 

apalysis of mixtures of sulphites, 
thiosulphates and (KURTENACKER 
and BITTNER), ii, 239. 

determination of, in alkali and 
alkaline earth sulphides (ScHu- 
LEK), ii, 327. 

Sulphur dioxide, electrolysis in (CADY 

and Tarr), ii, 1073. 

electrochemistry of oxidation by 
(CARTER and JAMES), ii, 134. 

adsorption of, by glass (BANGHAM 
cal ii, 657. 

heat of adsorption of, by silica 
gels (Parrick and GREIDER), ii, 
870. 


adsorption of, in water (WHITMAN 
Davis), ii, 106 ; (SHERWOOD), 
ii, 852. 

solubility of, in water and aqueous 
solutions of potassium chloride 
and sodium sulphate (Hupsoy), 
ii, 768. 

equilibrium ot water and (TAm- 
MANN and KRiGk), ii, 869. 

solubility of mixtures of cetene and 
(Sever and HucceEtt), ii, 504. 

solubility of mixtures of »-hexane 
and (SEYER and GILL), ii, 504. 

gaseous, photochemical decomposi- 
tion of (HILL), ii, 56. 

detection of (EEGRIWE), ii, 156. 


| 
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Sulphur sesguioxide (VoGEL and Parr- 
INGTON), ii, 890. 
trioxide, pure, melting point and vapour 
pressure of (SMITs and ScHorn- 
MAKER), ii, 267 ; (Smits), ii, 268. 
Sulphurous acid, and its salts (Forr- 
sTER and KuBEL; ForrsteEr, 
and NorBERG- 
ScHULz), ii, 120. 
absorption spectra of (DIETZEL 
and GALANOs), ii, 1115. 
action of, on hydroxylamine 
(Rascuie), ii, 226. 
reactions of nitrous 
(RascuHie), ii, 146. 
Sulphites, catalytic oxidation of 
(REINDERS and VL és), ii, 567. 
action of, on nitro and nitroso com- 
pounds (Rascuie), i, 239. 
analysis of mixtures of sulphides, 
thiosulphates and (KURTENACKER 
and BITTNER), ii, 239 
determination of, by the action of 
oxidising agents (HENDRIxsoN), 
ii, 1001. 
acid, combination of ethylenic 
hydrocarbons with (KoLKEr 
and LApworTR), i, 353. 
action of, on nitro and nitroso 
compounds (RASCHIG), i, 239. 

Sulphuric acid, catalytic action of 
platinum in the contact process 
for (CLARK, McGratTH, and Joun- 
son), ii, 1176. 

passage of an alternating current 
through (LATTEY), ii, 979. 

partial pressures of water in aqueous 
solutions of (GREENEWALT), ii, 
493, 

vapour pressure of aqueous solutions 
of (GROLLMAN and ii, 
398. 

absorption of hydrochloric acid by 
(CupR), ii, 655. 

free energy of, in sulphate solutions 
(HArNED and Stvurcis), ii, 538. 

solvolysis of salts in (DAvipson), 
ii, 505. 

reduction of, to hydrogen sulplide 
(Vita), ii, 148. 

Sulphates, formation of, from thio- 
sulphates by soil bacteria (Guit- 
TONNEAU), 1, 1218. 

viscosity of solutions of (GRUNERT), 
ii, 859. 

action of oxidising agents on, and 
their determination (HENprIx- 
son), ii, 712. 

determination of, volumetrically 
(KLINKE), ii, 239. 

determination of, in plant sap 


acid with 


(GorTNER and HorrMay), i, 485. 
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Sulphur :— 
Persulphurie acid, electrolytic pre- 
paration of (MAzzUCCHELLI), ii, 214. 
Persulphates, reaction between iodides 
and, in gelatin (RAWLING and GLas- 
SETT), ii, 561. 

Tliosulphates, formation of, by micro- 
organisms in soils (GUITTON- 
NEAU), i, 766. 

conversion of, into sulphates b 
soil bacteria (GUITTONNEAU), 1, 
1218. 

reduction of ferric salts by (Hot- 
LuTA and MARTINI), ii, 305, 702. 

standardisation of solutions of (Dr- 
MITROV), ii, 598. 

analysis of mixtures of sulphides, 
sulphites, and (KURTENACKER and 
BITTNER), ii, 239. 

determination of, in alkali and 
alkaline earth sulphides (Scnvu- 
LEK), ii, 327. 

Thionic acids, constitution of (VOGEL), 

ii, 1189. 

Polythionic acids, preparation, con- 
stitution, and properties of (Ras- 
CHIG), ii, 229, 230. 

determination of (KURTENACKER 
and BITTNER), ii, 434. 

Polythionates (KURTENACKER 
KAUFMANN), ii, 1189, 1190. 

formation and decomposition of 
(FoErRSTER), ii, 148, 701; (Forr- 
STER and RIESENFELD), ii, 229. 

Dinitrososulphonates (RASCHIG), ii, 

226. 


and 


Sulphur organic compeunds 
BERG, ROSENBACH, and 
OsTWALD), i, 1300. 

Sulphur phenyl chloride. See Benzene, 
chlorothiol-, 

Sulphides, cyclic (v. BRAUN, BAYER, 
and KAISER), i, 1445. 

Polysulphides, organic (THOMAS and 
HARDING), i, 4, 113. 

Sulphurous acid, organic derivatives, 
constitution of (RascniG), i, 245. 
Thiosulphates, organic (HELLFR), i, 

313. 

Sulphur determination :— 
determination of (KiH1), ii, 156. 
determination of, microchemically 

(GEILMANN), ii, 1000. 
determination of, in 
(KURTENACKER and 
433. 
determination of, in soils (WOLKOFF), 
i, 224. 

Sulphur-blue, constitution of (Binz and 
RAtnH), i, 445. 

Sulphuric and Sulpkurous acids. See 
under Sulphur, 


lysulphides 
ITTNER), ii, 
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Sunlight, tropical, photosynthesis in 
and SanyYAL), ii, 884. 

Suprarenals, cholesterol content of (Par- 
HON and Marza), i, 1346. 

Suprarenal powders, detection and de- 
termination of adrenaline in (BAILLy), 
ii, 248. 

Surfaces, thermodynamics of (Gay), ii, 
539. 


Surface energy and adsorptive power of 
solids (LL31N), ii, 856. 
and adsorption at phase boundaries 
(Instn), ii, 958. 
Surface tension (BRriLLOUIN), ii, 496. 
determination of (pu Noiy), ii, 279; 
(CARVER and HovorkA), ii, 647 ; 
and Pavtov), ii, 1142. 
capillary rise (SucpEN), ii, 
497. 


cause of (KENNARD), ii, 1046, 1148; 
(ApaM), ii, 1046. 

and the scattering of light by liquids 
(RaMAN and Rampas), ii, 952, 
1046. 

relation between heat of vaporisation 
and (PLACINTEAND), ii, 39. 

relation between foaming power and 
(OsTWALD and STEINER), ii, 771. 

effect cf concentration on (SCHECHT- 
MANN), ii, 1148, 

surface energy (WILLIAMS), ii, 

6. 

during esterification (CAuQuit), ii, 
964. 

of aqueous solutions against oils 
(Howarp and Soutman), ii, 109. 

of Sn fatty acids (FRUMKIN), ii, 

6. 

measurement of, in biological fluids 
(BRINKMAN and VoN DER VELDE), 
i, 468, 

of crystals against saturated solutions 
(Sorp), ii, 1046. 

of electrolytes (WAGNEn:), ii, 
38 


of liquid films (Marcetin ; De.a- 
PLACE), ii, 772. 
at interface of liquids (pu Noiy), 
ii, 647. 
of salt solutions, effect of capillary- 
— substances on (SEITH), 1i, 
1. 
negative (ADAM and JEssop), ii, 772. 
Swelling (CLARKE), ii, 863. 
measurement of (THIESSEN 
Carivs), ii, 520. 
effect of alcohol on (LOEBENSTEIN), 
ii, 520. 
of colloids (Brirz), ii, 520; (Karz 
and Mark), ii, 666. 
Syenites (MoLENGRAAFFY and HALL), ii, 


and 
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Symmetry, tetrahedral and octahedral, 
tridentate groups in (SMITH), ii, 841. 
Syphilis (Forpycrz, Rosen, and 

i, 189, 611. 
action of bismuth in (LeEvapiTl, 
Nicotau, SALGue, and ScHoeEy), 


i, 463. 
effect of ‘‘salluen” in (BERING), i, 
858. 
Systems, critical state for (Gay and 
PERRAKIs), ii, 669. 
hinary. See Binary systems. 
disperse, viscosity of (OsTWALp), ii, 
392. 


giving colour changes (v. WEI- 
MARN), ii, 390. 
heterogeneous, velocity of reaction in, 
in relation to rate of stirring 
(KLEIN), ii, 802. 
conjugated, additive character of 
(JONESCU), i, 1153. 
metastable, velocity of transformation 
of, in relation to temperature 
(STEPANOY), ii, 645. 


Tadpoles, effect of carbamide on the 
nutrition of (KRIZENECKY and Pop- 
HRADSKY), i, 612. 

Taka-diastase, hydrolysis by (HATANo), 

i, 201. 
lipase from (OGAWA), i, 103. 

Taka-esterase (WILLSTATTER and Kv- 
MAGAWA), i, 1213. 

Taka-rennin (HATANO), i, 102. 

Tale from Armenia (DiTrLER), ii, 323. 

Tallow, Rambutan, n-eicosoic acid from 
(MorcAN and Hotmgs), i, 777. 

d(-)-Talose, and its derivatives (v. 
BRAUN and BAYEpR), i, 1382. 

Talosebisdiphenylmethanedimethyl- 
dihydrazone (Vv. BRAUN and Bayer), 
i, 1382. 

Tangentimeter (LATSHAW), ii, 428. 

Tannins (FREUDENBERG and BLUMMEL), 

i, 51; (FREUDENBERG, FIKENT- 
SCHER, and HARDER), i, 419; 
(FREUDENBERG, FIKENTSCHER, and 
WENNER), i, 692 ; (FREUDENBERG, 
FIKENTSCHER, Harper, and 
Scumint), i, 1165. 

autoxidation of (TscHiRcn), i, 356. 

reaction between carbohydrates and 
(Stocks and GREENWooD), i, 1165. 

precipitation of gelatin by (Smoro- 
DINCEV and Apova), i, 847. 

oakwood (FEIsT and BESTEHORN), i, 
566. 

in ripening vine-shoots (PicaRp), i, 
346. 
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Tannins, analysis of, with ferrous tartrate 
reagent (WARE), ii, 444. 
detection of, by the ferric citrate test 
(Wane), ii, 905. 
detection of, in drugs (WARE), ii, 1209. 
determination of, with cinchonine 
(Hooper), ii, 443. 
Tantalum, electron 
(DusHMAN, Rowe, 
KipNER), ii, 345. 
Tantalum irichloride, derivatives of 
(Rurr and Tuomas), ii, 1187. 
pentachloride, reduction of (RuFF and 
THomAS), ii, 1187. 

Tantalic acid, and its alkali salts 
(JANDER and ScHULZ), ii, 701. 
Tantalum detection, determination, and 

separation :— 
detection and determination of, and 
its separation from niobium (POWELL 
and SCHOELLER), ii, 1096. 
determination of, aud separation from 
iron (PIED), ii, 442. 
Tar, low temperature, aromatic hydro- 
carbons in (KRUBER), i, 1137. 
Taraktogenic acid, and its silver salt 
(HAsHIMOTO), i, 1234. 
Tartaric acid, preparation of (MILAs 
and Terry), i, 780. 
rotatory power of (VLEs and VEL- 
LINGER), ii, 964. 
in relation to hydrogen-ion con- 
centration (VLEs and VELLINGER), 
i, 356. 
rotatory dispersion of derivatives of 
(AusTIN and Park), ii, 1028. 
dissociation constants of (Brirron), 
ii, 977. 
second dissociation constant of (Paul), 
ii, 116. 
photochemical reaction between 
bromine and (GHosH and Muk- 
HERJEE), ii, 1179. 
salts, administration and excretion of 
(Simpson), i, 1211. 
amine antimony] salts (CHRISTIANSEN 
and NorTon), i, 654. 
aniline trihydrogen salt (RAMBECH), 
i, 385. 


emission from 
EwAaLp, and 


salts with organic bases 
i, 973. 
lead salt, solubilities of (AUERBACH 
and WEBER), i, 11380. 
potassium and sodium salts, hydrates 
of (Lowry and MorGay), ii, 26. 
potassium sodium salt (Rochelle salt), 
dielectric fatigue in (VALASEK), 
ii, 1118. 
vapour pressure of (Lowky and 
ORGAN), ii, 26. 
of crystals of (IsELY ; 
ALASEK), ii, 23. 
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Tartaric acid, sodium tribismuthy] salt 
(MAsScHMANN), i, 527, 
distinetion of citric acid from (Park), 
ii, 162. 
detection of, in tissues (KLEIN and 
WERNER), i, 871. 
determination of 
LoRMAND), ii, 75. 
determination of, oxidimetrically 
(TAUFEL and WAGNER), ii, 1007. 
meso-Tartaric acid, hydrate of (AMA- 
DORI), i, 511. 

Tartarobismuthic acid, sodium potass- 
ium salt, action of, on liver catalase 
(MAUBERT, JALOUSTKE, LEMAY, and 
ANDREOLY), i, 614. 

Taurine, methylation and acetylation of 
(TERAOKA), i, 1390. 

Tautomerism and additive reactions 

(InNGoLD), i, 357. 

and the mobility of hydroxyl groups 
(Farrow and INGoLpD), i, 155, 

of dyads (INGOLD), i, 779 ; (GRIFFITHS 
and INGOLD), i, 1190. 

of heterocyclic compounds (HELLER, 
BucHWALDT, Fucus, KLEINICKE, 
and K oss), i, 1328. 

keto-enolic (KAUFMANN and LIEPE), 
i, 1241. 

ring-chain (Dutr and THorPe), i, 140; 
(Kon, Smiru, and THoRPR), i, 509 ; 
(RoTHSTEIN, STEVENSON. and 
THORPE), i, 884; (BAKER), i, 916. 

three-carbon (Kon and LinsTEApD), i, 
506. 

three-carbon, in the cyclopropane serics 
(Goss, INcuLp, and THORPE), i, 
549. 

Teeth, calcium salts in (LIESEGANG), 

i, 607. 

effect of fluorides in diet of rats on 
(McCoLt.umM, StmMonpDs, BECKER, 
aud BunTINGe), i, 861. 

Telluridiacetic acid, dichloro- (MoRrGAN 
and Drew), i, 530. 

Tellurium, molecular weight of (JounI- 

AUX), ii, 187. 

optical constants of (MILLER), ii, 751. 

reduction potential of, and the energy 
and heat of formation of the dioxide 
(ScHUMANN), ii, 670. 

vapour pressure of (DooLAN and 
PARTINGTON), ii, 278. 

crystal structure of (SLATTERY), ii 
369. 

hydrosols, coagulation of, by electro- 
lytes (DooLAN), ii, 293. 

Tellurium compounds, acid nature of 
(KARVE), ii, 1188. 

Tellurium éefrachioride, interaction of 
acetic anhydride with (MorGan and 
Drew), i, 530. 
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Tellurium suwboxide (DAMIENS), ii, 316. 

dioxide, fused, electrocapillarity of 
(SImEK and Kap.cova), ii, 678. 

Tellurium organic compounds (Mor- 

GAN and TayLor), i, 634. 

Tellurium £-diketones, bactericidal 

action of (MorGAN, Cooper, and 
Corsy), i, 206. 

0-ethyldiisobutyrylmethane tri- 
chloride (MorGAN and TayLoR), 
i, 634. 

n-nonylacetone trichloride (MoRGAN 
and TaytLor), i, 634. 

Tellurium determination and separa- 
tion :— 

determination of, and separation from 
selenium (LENHER and Kao), ii, 434. 

Tellurodiacetic acid, and its salts (Mor- 
GAN and DRrEw), i, 530. 

Temperature, relation of, to density 

(Herz), ii, 494, 1141. 
corresponding, of solids (Bropsky ; 
LaFumMa), ii, 26. 
high, equilibria at (PusHIN and GreE- 
BENSHCHIKOV), li, 38; (V. WARTEN- 
BERG), ii, 576. 
low, constant (SLIGH), ii, 756. 
thermodynamic, of gases 
THEIMER), ii, 784. 

Temperature coefficients and mechanism 
of chemical reactions (Rick, FryLinc, 
and WEsOLOwsKI), ii, 48. 

Terephthalic acid, 2-amino- and 2-nitro-, 
diethyl and diethylaminoethy] esters, 
and their hydrochlorides (SopDERMAN 
and Jounson), i, 814. 

Terephthaloyl chloride, nitro- (SopER- 
MAN and JOHNSON), ii, 814. 

Ternary systems, equilibria in (Scu- 

REINEMAKERS), ii, 869. 
graphic representation of (URAzov), 
ii, 788. 

Terpenes (VESTERBERG and Borce), i, 
252; (KonDAKOV and SAPRIKIN), i, 
1163, 1292. 

Terpenes, and their derivatives, catalytic 
hydrogenation of (ARMSTRONG and 
ii, 563. 

autoxidation of (‘I'scuircH), i, 356. 
catalytic oxidation of (Rao), i, 687. 
dicyclic, structure of (StAwINsK1),i,48. 

Terpene compounds (Ruzicka and Ca- 
PATO), i, 943. 

higher (RuzickA and PFEIFFER ; 
UzicKA, MEYER, and PFEIFFER), 
i, 1419. 

a-Terpineol, resolution of, and its esters 
(FULLER and KENyon), i, 48. 

Terpineols, relation between pinenes and 
i, 564. 

Testicles of cattle, lipoids in (Sorc), i, 
457. 


(WEr- 
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Testicles, cholesterol content of (Par- 
HON and Marza), i, 1846. 
effect of injection of emulsions of, on 
metabolism (KORENCHEVSKY and 
CaRR), i, 1513. 
spermine phosphate from (RosEN- 
HEIM), i, 180. 

Test-tube stand, improved (PATTERSON), 
ii, 151. 

Tetany, etiology of, in children (ANDER- 

soN and GRAHAM), i, 330. 

effect of cod-liver oil on metabolism in 
(Liv), i, 725. 

parathyroid, and its effect on calcium 
of the blood (CAMERON and Moor- 
HOUSE), i, 857. 

Tetra-acetoxydichlorodititanium chlor- 
ide (G1vA and Monat), i, 531. 

Tetra-acetoxydihydroxydititanium 
chloride (GiuA and i, 
531. 

Tetra-acetyldextrose-1-pyridinium 
tetra-acetyldextrose (-sulphate (OHLE 
and Bovrsan), i, 634. 

Tetra-acetylmucic acid, salts and methy] 
ester of (SIMON and GUILLAUMIN), i, 
116. 

Tetra-allylammonium iodide, compound 
of iodoform with (SremnKorr and 
BESSARITSCH), i, 495. 

a-Tetra-amylose nitrates (PRINGSHEIM, 
and SILMANN), i, 1244. 

Tetra-anhydrotetrakisdiphenyl- 
— (MorcAN and Drew), 
1, 1197. 

Tetra-anisylethylene sulphide (Scuén- 
BERG, RosENBACH, KRULL, and Ost- 
WALD), i, 1301. 

Tetra-arsenoacetic acid, sodium salt, 
therapeutic action of (BARBouR, Rip- 
out, and CLaypDon), i, 733. 

Tetrabenzylmethane (TRoTMAN), i, 383. 

Tetra-(4-carbethoxy-2:3-dimethyl- 
pyrryl) ethane and BELLER), 
i, 1333. 

Tetra-(4-carbethoxy-2:3-dimethyl- 
pyrryl) ethylene (FiscHer and 
BELLER), i, 1833. 

Tetracarbethoxyellagic acid (Frist and 
BESTEHORN), i, 566. 

Tetrachlorodioxyruthenic acid. Sec 
under Ruthenium. 

Tetradecenoic acid from sperm oil 
(Tsustmoro), i, 1128. 

9:10-Tetraethyld:amino-9:10-dihydro- 
anthracene, 1:5-dichloro- (BARNETT, 
Cook, and MATrHEws), i, 1140. 

Tetraethylammonium iodide, concentra- 

tion cells containing (GRANT), ii, 
301. 

compound of iodoform and (STEIN- 
KopF and BESsARITSCH), i, 495. 


INDEX OF 


Bye¢-6-Tetraethylglucose (Hess and 
SALZMANN), i, 1383. 

Tetraethylmethane. 
pentane. 

Tetraethylsuccinic acid, 
nitrile of (Dox), i, 797. 

Tetrahydroacridine, and amino-, chloro-, 
and nitro-, and their derivatives 
(PERKIN and SEDGWICR), i, 63. 

Tetrahydroacridone, amino- and nitro- 
derivatives, and their derivatives 
(PERKIN and SEDGWICR), i, 64. 

1:2:3:4-Tetrahydroanthracene,  deriv- 
atives of (SCHROETER, GLUSCHKE, 
van and G6rzky), i, 
128. 

Tetrahydroanthranil, C-amino-, and its 
derivatives (v. AUWERS, BAHR, and 
FRESE), i, 312. 

1:2:3:4-Tetrahydroanthraquinone 
(ScHROETER, GLUSCHKE, VAN HULLE, 
and G6rzKy), i, 128. 

Tetrahydrobenzothiochromanones 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOMMERMEYER), i, 1305. 

Tetrahydrobenziscoxazoles (v. AUWERS, 
Baur, and FREsg), i, 308. 


See yy-Diethyl- 


imide and 


Tetrahydroberberine, 6-nitro- (Ha- 
WORTH and PERKIN), i, 970. 
Tetrahydrocarbazole, derivatives of 


(LINNELL and PERKIN), i, 62. 

Tetrahydrofurfuraldehyde (ScHEIBLER, 
SorscHEK, and FRIEsE), i, 1298. 

Tetrahydrofurylbutylcarbinol, and its 
acetate (PiERcE and ADAmMs), i, 
825. 

Tetrahydro-y-glucal diacetate (BEKG- 
MANN), i, 887. 

Tetrahydroindazoles (v. AUWERS, V. 
Sass, and WITTEKINDT), i, 1181. 

Tetrahydroindene (ZELINSKI and Boxis- 

gov), i, 122. 

Tetrahydrojatrorrhizine, derivatives of 
(SpAru and DuscHINsky), i, 1313. 
Tetrahydrolupulon, and its salts (W6LL- 

MER), i, 691. 
Tetrahydro-a-methylmorphimethine, 
chloro-, salts of and KovLEy), 
i, 59. 
Tetrahydro-y-methylmorphimethine, 
and its derivatives (SPEYER and 
KouLEN), 60. 
Tetrahydro-a-methylmorphimethine-J - 
oxide-sulphonic acids (SPEYER and 
Kouten), i, 60. 
1:2:3:4-Tetrahydro-1-methyl-2-naph- 
thoic acid (v. AUWERS and M6LLER), 
i, 404. 
Tetrahydronaphthalene, action of alu- 
minium chloride with (ScHROETER, 
vAN HuLLE, GLUSCHKE, STIER, and 


MULLER), i, 125. 
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Tetrahydronaphthalene, c-2-nitro-1- 
oximino- (StrAUs and EKHARD), i, 
1138. 

Tetrahydronaphthalenes, bromonitro- 
(VESELY and i, 
1056. 

4-wr-Tetrahydronaphthalene, 4-a-nitro- 
(Rowe and TaRBEtT7), i, 317. 

thylamine (Rowre and TARBETT), i, 
317. 


tetrahydro-a-naphthylamine (ROWE 
and TARBETT), i, 317. 
1:2:3:4-Tetrahydronaphthalene-1:2- 
carboxylic acid, and its anhydride 
(v. AUWERS and MOLLER), i, 404. 
cisTetrahydronaphthalenediols, borates 
of (HERMANs), i, 501. 
ar-Tetrahydro-8-naphthol, derivatives 
of (CHEMISCHE FABRIK VON HEYDEN), 
i, 1407. 
1-Tetrahydronaphthoylmethylmalonic 
acid, potassium hydrogen salt 
(SCHROETER, VAN HuLLE, and Mit- 
LER), i, 139. 
2-Tetrahydronaphthoylmethylmalonic 
acid, and its salts and ethyl ester 
(SCHROETER, GLUSCHKE, VAN HULLE, 
and G6rzky), i, 128. 
8-1-Tetrahydronaphthoylpropionic acid, 
(SCHROETER, VAN HULLE, and Mit- 
LER), i, 130. 
acid, 
salts of (SCHROETER, GLUSCHKE, VAN 
and G6rzxKy), i, 128. 
1:2:3:4-Tetrahydronaphthyl-1-acetic 
acid, and its copper salt and ethyl 
ester (SCHROETER, ZADEK, and HoFrF- 
MANN), i, 677. 
1:2:3:4-Tetrahydronaphthyl-1l-acetic 
acid, 1-hydroxy-, and its ethyl ester 
and hydrazide (ScHROETER, ZADEK, 
and HorrMANny), i, 677. 
y-1-Tetrahydronaphthyl-n-butyric acid 
(SCHROETER, VAN HULLE, and Mit. 
LER), i, 131. 
+-Tetrahydronaphthylcrotonolactone 
(SCHROETER, GLUSCHKE, VAN HULLE, 
and G6rzky), i, 128. 
B-1-Tetrahydronaphthylthiolpropionic 
acid (KROLLPFEIFFER, SCHULTZE, 
ScHLUMBOHM, and SOMMERMEYER), 
i, 1305, 
Tetrahydronaphthylylene-l-acetic acid, 
and its ethyl ester (SCHROETER, 
ZADEK, and HorrMANnn), i, 677. 
1:2:3:4-Tetrahydrophenanthrene, spec- 
trochemistry and structure of (Vv. 
AUWERS and KRAvzL), i, 900. 
and its picrate (SCHROETER, VAN 
HvutueE, and MULLER), i, 131. 
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4-Tetrahydroquinolone, preparation of 
(British DyEsturrs CoRPORATION, 
Lrp., PERKIN, and CLEMo), i, 697. 
Tetrahydrostigmasterol, and its acetate 
(WINDAUS and BrunKEn), i, 394. 
Tetrakistrimethylstibinepalladous 
chloride (MoRGAN and YARSLEY), i, 
378. 
Tetrakistrimethylstibineplatinous salts 
(MorGAN and YARSLEY), i, 378. 
“Tetralin,’’ surface tension of (GRUN- 
MACH and SCHWEIKERT?), ii, 31. 
5-Tetralone. See 1-Keto-1:2:3:4-tetra- 
hydronaphthalene. 
Tetramercuriaceto-o-toluidide 
(Rosst and Boccut), i, 601. 
w:3:4:5-Tetramethoxyacetophenone, and 
its semicarbazone (PRA1T and Rosin- 
son), i, 423. 
1:2:6:7-Tetramethoxy-9-anthrone 
(JACOBSON and ADAmMs), i, 1077. 
ranone, bromo- (DFAN and NIEREN- 
STEIN), i, 953. 
Tetramethoxybenzoyldihydrocoumar- 
ones, and their phenylhydrazones 
(DEAN and NIERENSTEIN), i, 281. 
6:7:2’:3’-Tetramethoxy-2-benzoyl- 
1:2-dihydrocsoquineline, 1-cyano- 
(HawortH and PERKIN), i, 968. 
Tetra-p-methoxybenzpinacolin (TrF- 
FENEAU and Or&KHOV), i, 680. 
Tetramethoxybenzyldihydrocoumarones, 
a-hydroxy-, and their acetyl deriv- 
atives (DEAN and NIERENSTEIN), i, 
281. 
6:7:2’:3’-Tetramethoxy-2-benzyl-1:2- 
dihydrotsoquinoline, 1-cyano- and 
1-hydroxy- (HAWorTH and PERKIN), 
i, 968. 
dihydrotsoquinoline, 1-cyano- and 
1-hydroxy- (HAworTH, PERKIN, and 
RANKIN), i, 969. 
6:7:2’:3’-Tetramethoxy-2-benzyl-3:4- 
dihydrotsoquinolinium iodide (Ha- 
WORTH and PERKIN), i, 968. 
6:7:3’:4’-Tetramethoxy-2-benzyl-3:4- 
dihydroisoquinolinium salts (Ha- 
WORTH, PERKIN, and RANKIN), i, 
969. 
6:7:2’:3’-Tetramethoxy-2-benzyl-3:4- 
dihydro-l-isoquinolone (HAworTH 
and PERKIN), i, 968. 
3:3’:4’:5’-Tetramethoxybenzylidene- 
coumaranone, and bromo-, and its 
dibromide (DEAN and NIERENSTEIN), 
i, 953. 
6:7:2':3’-Tetramethoxy-2-benzyl-1- 
methyl-1:2:3:4-tetrahydroisoquinoline, 
and its picrate (HAWORTH and PEr- 


acetate 


KIN), i, 968. 
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(HawortH and i, 968. 
6:7:3':4’-Tetramethoxy-2-benzyl-1-nitro- 
methyl-1:2:3:4-tetrahydrozsoquinoline 
(HAWORTH, PERKIN, and Rankin), 
i, 969. 
quinoline (HAWoRTH and Perxry), 
i, 968, 
quinoline (HAWoRTH, PERKIN, and 
KANKIN), i, 969. 
olinium bromide and iodide (Ha- 
WORTH, PERKIN, and RANKIN), i, 969. 
tetrahydroisoquinoline, and 1-cyano- 
and l-hydroxy-, and their salts 
(HAworRTH and PERKIN), i, 968. 
tetrahydrotsoquinoline, and 1-cyano- 
and 1-hydroxy- (HaworrTH, Perkin, 
and RANKIN), i, 969. 
tetrahydroisoquinoline-1-carboxyl- 
amide (HAWoRTH and PERKIN), i, 969. 
Tetramethoxydibenzoyldimethylbenz- 
enes (DE DiEsBAcH and STREBEL), 
i, 1436. 
5:7:3':4’-Tetramethoxyflavan, 4-hydr- 
oxy-, and its acetyl derivative (NIER- 
ENSTEIN), i, 279. 
4:3':4':5’-Tetramethoxyflavanone, and 
isonitroso- (DEAN and NIERENSTEIN), 
i, 952. 
5:7:2’:4’-Tetramethoxyflavylium salts 
(Pratr and Rosinson), i, 825. 


4:4’:7:7'-Tetramethoxyindigotin 
BENSTEIN), i, 1279. 


one, 5-hydroxy- (RoBINSON and SHI- 
nopA), i, 1302, 
Tetramethylacetonedicarboxylic an- 
hydride. See 8-Keto-aayy-tetra- 
methylglutaric anhydride. 
4:4’-Tetramethyldiaminobenzophenone, 
additive compounds of, with resorcinol 
and a-naphthol (PFEIFFER, GOEBEL, 
and ANGERN), i, 262. 
9:10-Tetramethyldamino-9:10-dihydro- 
anthracene, 1:5-dichloro- (BARNET!, 
Cook, and MATTHEWS), i, 1140. 
pp’-Tetramethyldiaminodiphenyl (Vor- 
LANDER), i, 1258. 
dihydroanthracene (BARNETT, Cook, 
and MATTHEWS), i, 648. 
dihydroanthracene, 1:5-dichloro- 
(Barnett, Cook, and MatrHEws), 
i, 1140. 
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Tetramethylammonium tetrachloro- 
fer:ate (Remy and Roruk), ii, 
1089. 
Tetramethylarsonium stannic iodide 


(AucER and KARANTASSIS), ii, 814. _ 
Tetramethylbenzopyrans (CLAISEN), i, 
277 


9:10-Tetramethyldianilinoanthracene, 
1:5-dichloro- (BARNETT, Cook, and 
MATTHEWS), i, 1399. 

2:2’:5:5’-Tetramethyl-4:4’-dipyrryl- 
methane-3:3’-dicarboxylic acid, ethyl 
ester (FISCHER and NENITZESCU), 
i, 833. 

Tetramethyldistannane, disodium deriv- 
ative (Kraus and GREER), i, 1394. 

guanidine (LEcHER, GRAF, and GNA- 
DINGER), i, 1393. 

Tetramethylgalactose (HAWORTH, 
RvELL, and WESTGARTH), i, 117. 

Tetramethylglucose, mutarotation of, in 
various solvents (Lowry and RIcuH- 
ARDS), i, 886. 

Tetramethylguanidines, preparation of 
(SCHENCK and v. GRAEVENITZ), i, 
377. 

Tetramethylhematoporphyrin ester, 
isomerism of (FISCHER and MULLER), 
i, 846. 

Tetramethylmethylgalactoside (Ha- 
WORTH, RUELL, and WESTGARTH), 
i, 117. 

3:3’:4’:5’-Tetramethylmyricetin, and its 
diacetyl derivative (KaALFF and Ros- 
INSON), i, 423. 

Tetramethylnaphthalene, and its picrate 
(BRINER, PLUss, and PaILLarp), i, 
249, 

Tetramethylquinamide (KARRER, WID- 
MER, and Kiso), i, 673. 

1:3:7:9-Tetramethyluric acid, action of 
alkalis on (GATEWOOD), i, 1189. 

Tetranaphthylenecyclooctatetraene. See 
Dehydrofluorocyclene. 

Tetra-oxymethylene, and its diacetate 
(StaupINGER and Lirny), i, 361. 

Tetraphenylcarbazide (FEIGL), i, 170. 

1:3:4:6-Tetraphenyl-1:4-dihydro-1:2:4:5- 
tetrazine, 1:4-di-p-bromo-, and 1:4-w- 
2’:4’-tetrabromo- (CHATTAWAY and 
WALKER), i, 930. 

Tetraphenyldipyroxonium perbromide 
ScHoiz, and NacHTWEy), 
i, 58. 

2:6:2’:6’-Tetraphenyl-4:4’-dipyrylene 
and NacHTwey), 
1, 05. 

Tetraphenylgermane (MorcaN and 
Drew), i, 1197. 

Tetraphenyl-l-methylpyrrole (PERKIN 
and PLAN7), i, 843. 
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Tetraphenylsuccinodilactones, 2:2-di- 
hydroxy-. See 2:2’-Diketo-3:3’-di- 
phenyl-3:3’-dicoumaranyls. 
Tetraphenyldithiopyrylene (ARNDT, 
NACHTWEY, and Puscn), i, 1312. 

Tetrapropylammonium iodide, com- 
pounds of, with bromoform, chloro- 
form, and iodoform, and the triiodide 
(STEINKOPF and LBDESSARITSCH), i, 
495. 

Tetrazole, cyano-, action of hydrazine 
on (OLIVERI-MANDALA), i, 78. 

Tetrolaldehyde p-nitrophenylhydrazone 
(v. AUWERs and DANIEL), i, 1181. 

Tetryl. See Phenylmethylnitroamine, 

trinitro-. 

Textiles, action of ultra-violet light on 
(HEERMANN), ii, 144. 

absorption of water by (SHORTER), 
ii, 789. 

Thallium, absorption spectrum and dis- 
persion of the vapour of (NARAYAN, 
Gunnalya, and Rao), ii, 5; (Rao), 
ii, 455. 

spark spectrum of (RAo), ii, 610 ; 
(CARROLL), ii, 1101. 

vapour, resonance radiation from 
(NARAYAN and Rao), ii, 338. 

transformation of a- into B- (Asa- 
HARA), ii, 483, 645. 

effect of allotropy on growth of 
crystals of (ASAHARA), ii, 637. 

possible transformation of lead into 
(RussELL), ii, 924. 

Thallium alloys with cadmium and lead 

(D1 Capva), ii, 787. 

Thallium compounds, isomorphism of, 
with those of rare earth metals 
(ZAMBONINI and CaRroBBI), ii, 272 

Thallous bromide and chloride, crystal 
structure of (LUNDE), ii, 941. 

chloride, activity coefficient of 
aqueous solutions of (RANDALL 
and VANSELOW), ii, 33. 

double selenates (LINDSLEY and 
DEnNIs), ii, 584. 

selenide (MosEk and ATYNsk1), ii, 
583. 

sulphate, double salts of neodymium 
sulphate and (ZAMBONINI and 
CAGLIOTTI), ii, 1185. 

cobalt and nickel sulphates (Tut- 
TON), ii, 749. 

Thallous lanthanum _ sulphates 
(ZAMBONINI and CAROBBi), ii, 
579. 

sulphide, equilibria of, with arsenic 
and lead sulphides (CANNERI and 
FERNANDES), ii, 887. 
telluride (BRUKL), ii, 895. 
Thallic thallous halides (BERRY), 
ii, 59. 
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Thallium organic compounds :— 
Thallium alkyl and aryl halides and 
salts (KRAUSE and v. Grosse), i, 
$78, 1252. 
Thebaine, constitution of (WIELAND and 
KoTAKE), i, 1448. 
action of cyanogen bromide on (SPEYER 
and ROSENFELD), i, 962. 
Thebenone, and its derivatives (WIELAND 
and KoTake), i, 1093. 
Theobromine, and its derivatives, salts 
of (KNOLL & Co.), i, 828. 
Theophylline, salts of (Knott & Co.), 
i, 
riboside, triacetylriboside, xyloside, 
and triacetylxyloside (LEVENE and 
SopoTKA), i, 1463. 
Therapeutic compounds 
Lrtp., 
HENry), i, 1446. 
Thermal conductivity of wires and rods 
(BARRATT and WINTER), ii, 756. 
expansion of fused salts (LORENZ and 
HERz), ii, 950. 
of alkali halides (HENGLEIN), ii, 
950. 
reactions, temperature-coefficients of 
(DHAR), ii, 135. 
and photochemical reactions (DHAR 
and MUKER3J?), ii, 809. 
Thermochemical data (SwIENTOSLAW- 
SKI), ii, 540, 1139 ; (SWIENTOSLAWSKI 
and Popov; SWIENTOSLAWSKI and 
STARCZEVSKA), ii, 1139. 
Thermochemistry of diazo compounds 
(SWIENTOSLAWSKI; SWIENTOSLAW- 
SKI and BLASZKOvsKA), ii, 1044. 
of organic compounds (Parks and 
KELLEY), ii, 949. 


(WELLCOME 
Gray, and 


Thermodynamics, laws of, and the 
equation of state (KoLTscHIN), ii, 
1061. 


third law of (WEBB), ii, 867. 
Willard Gibbs’ work on (MILLER), ii, 
399. 
of solutions of electrolytes (HARNED), 
ii, 977 
potentials in (FREUNDLICH 
EttiscH), ii, 873. 
of surface action (Gay), ii, 539. 
Thermo-electric power and the Hall 
coefficient (HEAPS), ii, 1135. 
Thermo-electricity of electrolytes 
(THIELE), ii, 545. 
Thermo-element, vacuum and 
BurGER), ii, 613. 
Thermometer, air differential {NoveEs), 
ii 896 
platinum-resistance (VAN Dusen), ii, 
590. 
Thiazine-red, preparation of (PROESCHER 
and KrvEcER), i, 597. 


and 
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Thiazine series, preparation of keto 
derivatives of (AKTIEN-GESELLSCHA¥T 
FUR ANILIN-FABRIKATION), i, 596, 

(BocEert and CHERTCOFF), i, 

15. 

Thiazole colouring matters (BocErr 
and CHERTCOFF), i, 80. 

and Mater), i, 
705. 

a-Thienylmethyl bromide (v. Braun, 
FussGANGER, and Kuny), i, 1403. 

a-Thienylmethylallylaniline, and its 
salts (v. Braun, FussGANcEr, and 
i, 1403. 

a-Thienylmethylbenzylmethylamine, 
and its salts (v. Bkaun, FusscAncer, 
and KuHy), i, 1403. 

a-Thienylmethylfurfarylmethylamine, 
and its salts (v. BRAUN, FussGANGEr, 
and Kuuy), i, 1403. 

a-Thienylmethylthiocarbimide (Vv. 
FussGANncer, and KuHy), i, 
1408. 

a-Thienylmethyltrimethylammonium 
salts (v. BRAUN, FussGANGErR, and 
KuuHy), i, 1403. 

Thioamides, action of sulphur chloride 

on (ISHIKAWA), i, 1149. 
condensation of nitriles with (IsHI- 
KAWA), i, 917, 1149. 

Thiobacillus thio-oxidans, nutrition and 
physiology of (STARKEY), i, 1015, 

Thiocarbamide (thiourea), constitution 

of (LecHER), i, 1390; (LECHER 
and HEYDWEILLER), i, 1392. 

oxidation of, by charcoal (FREUNDLICH 
and Fiscuer), ii, 307. 

condensation of, with dihydroxy- 
acetone and with methylglyoxal 
(SJOLLEMA and SEEKLEs), i, 1175. 

Thiocarbamides, substituted (DaIns, 

Brewster, Matm, MILLER, MANE- 
VAL, and SULTZABERGER), i, 
1063. 

aryl derivatives, reactions of, with 
sulphur and amines (LEvI), i, 
445. 

Thiocarbamide-diacetic acid, ethyl esters 
(JoHNSON and RENFREW), i, 583. 
Thiocarbanilide, formation of (SNED- 

KER), i, 385. ; 
Thiocarbimides (isothiocyanates), form- 
ation of, from thiocyanates (BIL- 
LETER), i, 1051. 
aromatic substituted, addition of ethyl 
sodioacetoacetate to (WorRALL), i, 
244, 

Thiocarbohydrazide, derivatives ot 
(GuuHa and Ds), i, 599. 

Thiocarbonie acid, di-8-naphthyl and 
—— esters (AUTENRIETH and 

EFNER), i, 1376. 


‘eto 
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Thiocarbonyl chloride, preparation of, 
and its Tabeation (AUTENRIETH and 
HEFNER), i, 1376. 

Thiocyanates, conversion of, into thio- 

carbimides (BILLETER), i, 1051. 

detection of, in organic matter (DANCK- 
wortTT and PFav), i, 196. 

detection and determination of, in 
presence of cyanides (SCHULEK), ii, 
432, 712. 

determination of, bromometrically 
(OBERHAUSER), ii, 828. 

determination of, colorimetrically 
(K. C. and D. F, H. Battey), ii, 
447. 

Thiocyanic acid, potassium salt, reaction 
of ferric chloride with ; 
BaiLey and Kipp), ii, 422. 

Thiocyanines (KONIG and MEIrR), i, 
705. 

Thiocyanogen, preparation of (Kaur- 

MANN and K6GLER), i, 1252. 

action of, on unsaturated compounds 
(S6DERBACK), i, 899; (CHALLENGER 
and Bott), i, 936. 

reaction of azoimide with (WrLcoxon, 
McKinney, and Browne), i, 
1051. 

Thiodiazines (Bose), i, 167, 1465. 

Thiohydrates (Bittz and KEUNECKE), 
ii, 986. 

Thioindican. See 3-Oxy(1)thionaphthen 
glucoside. 

Thioketones (ScHONBERG, ROSENBACH, 
and Ostwatp), i, 1300. 

Thionacetanilide, m-bromo- and p-iodo- 
(WoRRALL), i, 244. 

Thionacetoanisidides (WORRALL), i, 244. 

Thionaceto-m-toluidide (WORRALL), i, 
244, 

Thionaphthen, hydrogenation of 
(Fricke and SpILKER), i, 249, 1311. 

2-Thionaphthen-9’-anthraceneindolig- 
none (SANDER), i, 982. 

$-Thionbenzoyldiphenyl-2:3-dihydro- 
1:2:4-triazoles (Fromm and Truka), 
i, 704. 

Thionic acids. See under Sulphur. 

Thionium compounds, heats of formation 
of (TSCHELINCEY), ii, 480. 

Thionmalono-p-anisidic acid, and its 
acetyl derivative, ethyl ester (Wor- 
RALL), i, 244. 

Thionmalono-m-bromoanilic acid, and 
its acetyl derivative, ethyl ester (Wor- 
RALL), i, 244. 

Thionmalono-p-chloroanilic acid, and 
its acetyl derivative, ethyl ester 
(WorRALL), i, 244. 

Thionmalono-p-iodoanilic acid, and its 
acetyl derivative, ethyl ester (Wor- 
RALL), i, 244. 
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Thionmalono-a-naphthylamiec acid, and 
its acetyl derivative, ethyl ester 
(WoRRALL), i, 244. 

Thionmalono-p-phenetidic acid, and its 
acetyl derivative, ethyl ester (Wor- 
RALL), i, 244. 

Thionmalono-m-toluidic acid, and its 
acetyl derivative, ethyl ester (Wok- 
RALL), i, 244. 

8-Thion-1:2:3:4-tetrahydro-1:2 4-benz- 
triazine, and its derivatives (GUHA 
and Ray), i, 1462. 

Thiophen, and its derivatives, spectro- 
chemistry of (v. AUWERs and KonL- 
HAAS), i, 150. 

poisoning of catalysts by (Kusora and 
YOSHIKAWA), ii, 805. 

derivatives, synthesis of (CHRrzAsz- 
CZEWSKA), i, 956. 

Thiuronium salts, constitution of 
(LecuEr), i, 1390; (LecHER and 
HEYDWEILLER), i, 1392. 

Thorium, preparation of (VAN ARKEL 

and DE BogR), ii, 11938. 
B-ray spectra of the disintegration 
products of (BLACK), ii, 922. 
velocity of a-particles from (RosEN- 
BLUM), ii, 463. 
emanation:(BaATscHA), ii, 177. 

Thorium hydroxide, precipitation of, 
electrometrically (BritTron), ii, 
1203. 

oxide (thoria), catalytic activity of 
(Komatsu and TanaKA), i, 905. 
catalytic activity of reduced copper 
and nickel and (Komatsu and 
ii, 1071. 
promoter action of, on catalytic 
nickel (RussELL and TaytLor), 
ii, 1071. 

Thorium separation :— 

separation of, from zirconium and rare 
earth metals (FERNANDEs), | ii, 
426. 

Thorium-B+C, magnetic spectrum of 
B-rays of (YOVANOVITCH and D’Es- 
PINE), ii, 176 ; (POHLMEYER), ii, 347. 

Thorium-B2, -C, and -D, spectra of 
(Back), ii, 177. 

Thorium-X, production of, by recoil 

(Briecs), ii, 922. 
determinatien of (GAzzon1), ii, 441. 
Thoron. See Thorium emanation. 
Thrombin (W6uHLIscH), i, 1486. 
theory of the action of (WénLIscn), 
i, 452. 

detection of, in blood (StusberR and 
Kuan), i, 452. 

detection of, in oxalate plasma (STUBER 
and LEE), i, 94. 

Thymine, 4:5-dihydroxy- (BAUDISCH 
and DAVIDsoN), i,31100. 
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Thymol, surface tension of aqueous 
solutions of (EDWARDs), ii, 387. 
catalytic reduction of (DoMINIKIE- 
wicz), i, 146. 
Thymol-blue, dissociation constant of 
and ii, 325. 
Thymus, histones of the (FE.ix), i, 
1203. 


Thyroglobulin, precipitation reaction of 
(HEKTOEN and ScHULHOF), i, 1345. 
Thyroid, pharmacology of preparations 

of (HAFFNER and KomiyAma), i, 
1119. 
absorption, distribution and determin- 
ation of iodine in the (RABINO- 
vitscH and FRITH), i, 1488; 
(ABELLES and PoprEeR; PIckK- 
WORTH), i, 1489. 
iodine in the blood of (GuLEY and 
CHEYMOL), i, 456. 
lipases from (HERZFELD and ENGEL), 
i, 201. 
goat’s, iodine in (ARNOLD and GLEy), 
i, 325 
normal and diseased, constituents of 
(Wer), i, 1491. 
Thyroidectomy, fat and cholesterol in 
blood after (HECKSCHER), i, 999. 
Thyroxin, ultra-violet absortion spectrum 
of, and its constitution (Hicks), ii, 


473, 
Tiglic aldehyde phenylhydrazone (v. 
and KREvpDER), i, 1454. 
Tin, molecular weight of (Joun1avx), ii, 
489. 
absorption spectrum of the vapour of 
(NARAYAN and Rao), ii, 927. 
absorption and arc spectra of (Mc- 
Youne, and McLay), 1i, 
454. 
are spectrum of (SponER), ii, 454. 
X-ray absorption coefficient of (WAR- 
BURTON and RIcHTMYER), ii, 1103. 
passivity of (RorHmuND, EIsENKOLB, 
and STEINHERZ), ii, 131. 
electro-deposition of (SmrRz), ii, 677. 
single crystal rods of, thermo-electric 
force of (BRIDGMAN), ii, 1136. 
crystals, tensile strength of (PoLANYI 
and ScHMIpD), ii, 752. 
grey and white, specific heats of 
(CoHEN and MOESVELD), ii, 950. 
Tin alloys, electrolysis of (KkREMANN 
and v. REHENBURG), ii, 313. 
heat of formation of (Bittz and 
ii, 268. 


with aluminium, electrolysis of 


and DELLACHER), ii, 
with bismuth and lead, hardness of 
(Dr Capua), ii, 1051. 


with copper (IstHARA), ii, 122. 
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Tin alloys with copper, a-phase boun- 
dary in (STOCKDALE), ii, 973. 
hardness of (BAUER and VOLLEN- 
BRUCK), ii, 104. 
with mercury, electrolysis of (Krr- 
MANN, KaPpavn, and Bupan), ii, 313. 
with mercury and silver (TAMMANN 
and Dauz), ii, 502. 
with molybdenum and nickel (Praur- 
SCH), il, 536. 
with zine, electrolysis of (KREMANN 
and BavuKovac), ii, 679. 
Tin hydride, preparation and properties of 
(PANETH and RaBINOVITSCA), ii, 
59; (PANETH, HAKEN, and 
RaBINOVITSCH), ii, 60. , 
pharmacology of (PANETH and 
JOACHIMOGLU), i, 197. 
hydroxide, precipitation of, electro- 
metrically (BRITTON), ii, 1203. 
selenides (MosER and ATYNSKI), ii, 
584, 

tellurides (BRUKL), ii, 895. 

Stannous chloride, effect of neutral 
salts on the reaction of ferric 
chloride with (TimorrEev, Mv- 
CHIN, and GUREVITSCH), ii, 586. 

iodide, properties of (FREUNDLER 
and LAUREN’), ii, 1085. 
photochemical properties of 
(FREUNDLER and LAURENT), 
ii, 22. 
compounds of, with caesium and 
rubidium iodides (AUGER and 
KARANTASSIs), ii, 1182. 
Stannic chloride, distillation of 
(R6HRE), ii, 127. 
weighting of silk with and its 
compounds with ethyl amino- 
acetate and acetic acid (FicH- 
TER and REIcHART), ii, 193. 
compounds of, with £-diketones 
(DILTHEY), i, 1473. 


iodide, complex compounds of 
(AUGER and KaRANTASsis), ii, 
814, 


additive compounds of hexa- 

mcthylenetetramine and (Scac- 
LIARINI), i, 890. 

Tin organic compounds (DRvceE), i, 798. 

Tin dimethyl, derivatives of (Kraus 

and GREER), i, 1394. 

trimethyl, and its hydroxide and 
derivatives (Kraus and SEssions), 
i, 1253; (Kraus and Harapa), 
i, 1254. 

tetra-p-nitrophenyl (VoRLANDER), 
i, 1256. 

Stannic halides, compounds of, with 
diamines and polycarboxylic esters 
(HresErR, BECKER, and WaGNER), 
i, 1325. 
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Tin organic compounds :— 
Chloro-stannates and 
(Druce), i, 1096. 
Tin determination and separation :— 
determination of, electrometrically 
(FLEYSHER), ii, 243. 
determination and separation of, in 
alloys (EVANS), ii, 826. 
separation of antimony and (Sac- 
CARDI), ii, 159. 
separation. of antimony, copper, lead, 
and (LASSIEUR), ii, 328. 
separation of, from tungsten (JILEK 
and LuKAs), ii, 242. 
Tissues, hydrogen-ion concentration in 
(SCHMIDTMANN), i, 99. 
colloidal processes in stimulation of 
(LASAREV), i, 1499. 
effect of salts on the adsorption of 
eclouring matters by (Many), ii, 35. 
absorption of salts by (STILEs), ii, 31. 
respiration of (TERROINE and Rocue), 
i, 709. 
animal. See Animal tissues, 
normal, and cancer, reducing power of 
(VoEGTLIN, JoHNsON, and Dyer), 


-stannites 


i, 99. 
vegetable. See Plant tissues. 
determination of chlorine in (URBACH 
and FANTL), i, 1203. 
determination of cholesterol and its 
esters in (GARDNER and Fox), i, 
182. 
determination of copper in (CURRIE), 
i, 183. 
determination of iron in (YABUSOE), 
i, 724. 
Titanium, preparation of (VAN ARKEL 
and DE Boer), ii, 1193. 
are spectrum of (BEHNER), ii, 1100. 
vacuum-are spectrum of (CREW), ii, 
335. 
crystal structure of (PATTERSON), ii, 
845. 
Titanium alloys with carbon and iron 
(TaMARU), ii, 787. 
Titanium carbide and nitride (Fr! 
RICH), ii, 374. 
dioxide (titania), catalytic action of 
and adsorption of gases by (Bis- 
CHOFF ADKINS), ii, 568. 
jellies of (Knosky and Marzano), 
ii, 1057. 

Titanous chloride, reduction of nitric 
acid by (CoBLENs and Brrn- 
STEIN), ii, 804. 

standardisation of solutions of 
(ZINTL and Ravcn), ii, 1003. 


use of, in  electrovoiumetric 
analysis (TomICEK), ii, 243. 
Titanic chloride, reduction of 


(Scumip7), ii, 315. 
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Titanium :— 


Titanic chloride, compound of acetic 
acid with (FicHTER and KEICHART), 
ii, 194, 
Titanic organic compounds (Giva and 
i, 531. 
Titanium ores, fusion of (Skars and 
QUILL), ii, 580. 
Tobacco, dried, fermentation of (Fopor 
and REIFENBERG), i, 1519. 
o-Tolidine, preparation of solutions of 
(Roak®), ii, 432. 
p-Tolualdehyde, condensation of, with 
menthone (SAMDAHL), i, 414. 
o- and p-Tolualdehydes p-nitrophenyl- 
hydrazines (STEPHEN), i, 1131. 
Toluamides, liydroxy-, acetyl, and benz- 
oyl derivatives (ANscHUTz, ASCHEN- 
BERG, KucKERTZ, KRONE, RIEPEN- 
KROGER, and ZERBE), i, 666. 
Toluene, sorption of the vapour of, by 
sugar charcoal (BAKR and McBaIn), 
ii, 193. 
catalytic chlorination of (O. and C, A. 
SILBERRAD and Parks), i, 1187, 
chlorination of, with selenium (0. 
and C. A. SILBERRAD), ii, 1191. 
mercuration of (CoPLEY), i, 844. 
oxidation of (KNooPr and GEHRKE), i, 
1131. 
electrochemical oxidation of (MANN 
and PAULson), i, 556. 
action of benzoyl peroxide on (GELIs- 
SEN and HERMANS), i, 545. 
Toluene, 3:5-diamino-2:4-dihydroxy-, 
and its tetra-acetyl derivate (HEN- 
RICH and G6Tz), i, 913. 
p-chloro-, photochemical action of 
iodine on (SILBERRAD), i, 16. 
nitration of (HopGson), i, 1897. 
p-chlorothiol- (LEcHER, 
NEIDER, K6sBeERLE, SPEER, and 
ST6cKLIN), i, 390. 
p-nitro-, melting point of (PusHIN), 
ii, 277. 
trinitro-, heat of fusion of (RINKEN- 
BACH and HALtz), ii, 207. 
2:4:6-frinitro-, decomposition of, b 
sunlight (Kravuz and TvREk), 1, 
646; (WiIcHERT and Donat), i, 
803. 
halogenation of (GANGULY), i, 647. 
Toluenes, iodo-, isomeric, polarity effects 
in (SHOESMITH and SLATER), 
i, 16. 
electrolytic oxidation of (FICHTER 
and Lotter), i, 1055. 
nitro-, action of light on (Scnv1itz 
and GANGULY), i, 647. 
o- and p-nitro-, separation of (MoLI- 
NARI), i, 380. 
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Toluene compounds, Me = 1. 
Toluenes, as-trinitro-, reactions of 
(Brapy, Hewertson, and KEIN), i, 16. 
and its de- 
tivatives, and 38-nitro- (BULOow and 
SPENGLER), i, 1102. 
p-Tolueneazoallylformaldoxime (WALK- 
ER), i, 1193. 
p- Tolueneazobenzylformaldoxime, and its 
phenylearbamate (WALKER), i, 1193. 
4-p-Tolueneazo-3:5-dimethylisooxazole, 
and 4-m-nitro- (BULOoW and SpENG- 
LER), i, 1102. 
4-p-Tolueneazo-3:5-dimethylpyrazole, 
and its salts, and 4-m-nitro- (BULOw 
and SPENGLER), i, 1102. 
Toluene-3-azo-oximinoacetotoluidides 
(Karner, DrEcHMANN, and Harps- 
LER), i, 248. 
4-p-Tolueneazo-1-pheny]-3:5-dimethyl- 
pyrazole, and 4-m-nitro- (Bitow and 
SPENGLER), i, 1102. 
1-p-Tolueneazoxy-2-aminonaphthalene 
(CHaRRIER, Crippa, Tora, and 
BrancuHEss!), i, 591. 
p-Toluenesulphenanilide (LEcuER, Hot- 
SCHNEIDER, KOBERLE, SPEER, and 
STécKLIN), i, 390. 
p-Toluenesulphobenzylamide 
and INGoLp), i, 1143. 
p-Toluenesulphobenzylmethylamide, and 
its hydrochloride (HotMEs and IN- 
GOLD), i, 1143. 
o’-Toluenesulphonamidobenzaldoximes, 
and the corresponding acetates (Vv. 
AuwErs), i, 1461. 
o-2-Toluenesulphonamidobenzonitrile (Vv. 
AuwERS), i, 1460. 
1-p-Toluenesulphonamidonaphthalene- 
8-sulphonic acid, and its sodium salt 
(F1Nz1), i, 654. 
Toluene-o-sulphonicacid, electrochemical 
oxidation of (FICHTER and 
STOCKER), i, 239. 
indazole ester (v. AUWERS), i, 1461. 
Toluene-p-sulphonic acid, esters, alkyl- 
ation by (F1Nz1), i, 648. 
action of magnesium organic halides 
with (GiLMAN and Bzaser), i, 
802. 
substituted and tolyl esters 
(San# and i, 134. 
Toluenesulphonic acids, dinitro-, sodium 
salts (BRADY, HEWETSON, and KLEIN), 
i, 16. 
d-a-p-Toluenesulphonoxypropionic acid,. 
and its ethyl ester and amide 


(HoLMEs 


(KENYON, PHILLIPS, and TURLEY), 
i, 507. 

p-Toluenesulphonyl chloride, action of 
on nitrophenols (SANK and JosHi) i, 
134. 


INDEX OF 
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Toluene compounds, Me = 1, 
p-Toluenesulphonylhydrazine, and its 
derivatives (FREUDENBERG and Biity. 
MEL), i, 52. 

o-Toluenesulphonylindazoles 
AUWERs), i, 1461. 

Toluene-p’-sulpho-p-phenetidide, nitro- 
derivatives, and their derivatives 
(REVERDIN), i, 1409. 

p-Toluenethiolsulphonic acid, 0-nitro- 
phenyl ester (MILLER and Smixxs), 
i, 392. 

m-Toluic acid, 6-thiol- (KROLLPFEIFFER, 
ScHLUMBOHM, and Son. 
MERMEYER), i, 1806; (ARNDT), i, 
1311. 

p-Toluic acid, 2-amino- and 2-nitro-, 

diethylaminoethyl esters, and their 
hydrochlorides (SopERMAN and 
JOHNSON), i, 814. 

w-trichloro-, synthesis of (B6ESEKEN 
and GELISSEN), i, 30. 

Toluic acids, hydroxylamine salts 
(OESPER and BALLARD), i, 1233. 
Toluic acids, amino-, separation of 
(Mayer and Scuuwze), i, 1315. 
o-Toluidine, 3:5-dibromo-, additive com- 
pounds of, with metallic salts 

(HANN and SPENCER), i, 653. 

5-iodo-, preparation of, and its salts 
and derivatives (HANN and Ber- 
LINER), i, 908. 

m-Toluidine, bromo-4:6-dihydroxy-, 
hydrobromide, and its derivatives 
(Henricu and G6rz), i, 913. 

p-Toluidine, surface tension of aqueous 
solutions of (EDWARDs), ii, 387. 

Toluidines hydroferricyanides of (Cum- 

MING), i, 122. 
detection. of, colorimetrically (Mvr- 
RAY), ii, 163. 

w-o- and  -p-Toluidineacetophenones, 
hydrazones of (BuscH, FRIEDEY- 
BERGER, and TISCHBEIN), i, 41. 

p-Toluidino-p-anisidino-1:4-naphtha- 
quinone (i RIEs and BILLIG), i, 940. 

B-Toluidinobenzylmalonic acids, esters 
of (WAYNE and CoHEN), i, 550. 

3-Toluidino-5-ketozsooxazoles (Wor- 
RALL), i, 308. 

3-Toluidino-5-ketopyrazoles (WoRRALL), 
i, 308. 

1-Toluidinomethylbenzthiazoles, and 
their derivatives (HUNTER), i, 1336. 

2-p-Toluidino-1:4-naphthaquinone, 
3-chloro-2-N-nitroso- (FRIES 
BILtIs), i, 939. 

1-p-Toluidino-8-naphthol-4-sulphonic 
acid (LANTz and WaARL), i, 910. 

Toluidino-oximinopinacolin (RHEIN- 
BOLDT and i, 
1132. 


and 
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Toluene compounds, Me = 1. 
and their hydrobromides and deriv- 

atives (BosE), i, 1465. 

m-Toluidino-m-toluthiazole, and _ its 

derivatives (LEv1), i, 445. 

5-Toluidino-4-0-tolyl-1:2:4-triazole, 
3-thiol-, derivatives of (Fromm and 

SzeENDkO), i, 985. 

p-Toluidino-3:4:5-trimethoxyphenyl- 
earbinol, and its hydrochloride 

(Sonn and MEYER), i, 932. 

p-Toluiminoisothio-p-toluamide, and its 

hydrochloride (ISHIKAWA), i, 1149. 

p-Toluoyl chloride, 2-nitro- (SopDERMAN 

and JOHNSON), i, 814. 

Toluoylacetamides, hydroxy-(ANSCHUTZ, 

ASCHENBERG, KUCKERTZ, KRONE, 

RIEPENKROGER, and ZERBE), i, 667. 

o-Toluoylbenzoic acid, methyl ester 

(Weiss and Koregzyn), i, 560. 

o-Toluoylbenzoic acids (Branp, Lup- 

wic, and BERLIN), i, 904. 

m-Toluoylbenzoic acid, 0-4-bromo- 

(HELLEk and MU 

i, 546. 

m-Toluoyl-3:4:5 6-tctrachloro-2-benzoic 
acid, 2’-hydroxy- (OrNDORFF and 
PaTEL), i, 672. 
8-Toluoyl-a-naphthoic acid (MAson ),i,33. 
B-Toluoyloxypropionic acids, and their 

amides (POWELL and JOHNSON), i, 278. 
y-m- and -p-Toluoyloxypropyl alcohols 

(PowELL and JoHNsON), 1, 278. 

2-0-Toluoylphenyldi-o-tolylcarbinol 

(Weiss and Korezyy), i, 560. 

Toluquinone, action of azides with 
(CHATTAWAY and PARKES), i, 985. 
Toluyleneamidine-2-phenyl-o-carboxylic 

acid. See 4-Methylbenziminazole-2- 
benzoic acid. 
m-Tolyl hydroxyethyl ether (CAssELLA 
& Co.), i, 397. 
p-Tolyl p-acetoxybenzyl ether (PUMMER- 
ER, PUTTFARCKEN, and ScuHop- 
FLOCHER), i, 1263. 

isoamyl sulphide (GILMAN, BEABEK, 
and Myers), i, 1057. 

benzyl ether (v. Braun and REIcH), 
i, 1405. 

B-chloroethyl sulphide (LEcHER, 
HOLSCHNEIDER, KOBERLE, SPEER, 
and ST6cKLIN), i, 390. 

cinnamyl ether (CLAISEN, KREMERS, 
Roru, and i, 656. 

methyl ether, 2-amino-, and 5-bromo- 
2-amino-, 2-acetyl derivatives 


(GRIFFITH and Hops), i, §27. 
o- and p-Tolyl acetates, action of sodium 
on (HALL), i, 23. 
p-Tolylacetaldehyde p-nitrophenylhydr- 
azone (STEPHEN), i, 1131. 
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Toluene compounds, Me = 1. 
o-Tolylacetic acid, w-amino- and its 
derivatives (v. Braun and REIcH), 
i, 1407. 

p-Tolylisoamylsulphone (GILMAN, BEAB- 
FR, and Myers), i, 1057. 

o-Tolyl anisyl ketone (DE 
anc STREBEL), i, 1435. 

o-Tolylarsinic acid (BuRTON and GIB- 
SON), i, 84. 

Tolyl-5-arsinic acids, diamino-, and 
uitroamino-, benzoyl derivatives 
(HAMILTON and Magor), i, 990. 

N-p-Tolylbenzimido-p-tolyl ether (CHAP- 
MAN), i, 1401. 

o-Tolylbenzylketimine, and its hydro- 
chloride (JASPERS), i, 986. 

p-Tolylborneol (LEpvc), i, 821. 

p-Tolyleamphene (LEpvc), i, 821. 

o- and p-Tolylearbamic acids, dinitro-, 
esters of (KNIPHORST), i, 906. 

o-Tolylearbamide, 5-iodo-, and its hydro- 
chloride (HANN and BERLINER), i, 
908. 

m-Tolylearbamide, 2:4- and 4:6-dinitro- 
(GruA and Petronio), i, 1397. 

o- and y-Tolylearbamides, dinitro- 
(KnrpHorst), i, 906. 

o-Tolylearbylamine, 5-iodo- (HANN and 
BERLINER), i, 908. 

p-Tolyleitronellylamine, and its deriv- 
atives (RupE and RINDERKNECHT), 
i, 658. + 

m-Tolyleyanamide, 4:6-dinitro- (GIUA 
and PETrONIO), i, 1397. 

1-Tolyl-3:5-diketopyrazolidines, 
hydrazine derivatives of (VAN ALPH- 
EN), i, 83. 

p-Tolyldimethylaminomethyl-p-tolyl- 
methane, and its hydrochloride (Som- 
MELET), i, 803. 

p-Tolyldiphenylyl-a-naphthylmethyl 
chloride and methyl ether (DILTHEY), 
i, 653. 

p-Tolyl diphenylyl ketone, and its oxime 
(DILTHEY), i, 653. 

B-Tolylethylamines, w-chloro-, salts and 
derivatives of (v. BRauN and 
i, 1406. 

a-o-Tolyl-8-ethylcarbamide 
HORST), i, 906. 

o-Tolylethylketimine, and its hydro- 
chloride (JASPERS), i, 936. 

a-Tolyl-88-ethylnitrocarbamides, di- 
nitro- (KNIPHORST), i, 906. 

p-Tolylidenemalonic acid, and its ethyl 
ester (CHRZASZCZEWSKA), i, 956. 

p-Tolylidenementhone, and its hydro- 
chloride (SAMDARL), i, 415, 

5-Tolylimino-4-acetyl-2-methylthiol-4:5- 
dihydrothiodiazole (GuHa and RAy), 
i, 703. 
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INDEX OF 


Toluene compounds, Me = 1, 
ANONYME DES MATIrRES CoLor- 
ANTEs), i, 413. 
5-Tolylimino-2-thion-2:3:4:5-tetra- 
hydro-1:3:4-thiodiazole, and its deriv- 
atives (GuHAand RAy), i, 703. 
o-Tolylcyc/oiminotoluquinone (CHATTA- 
way and PaRKEs), i, 985. 
2-p-Tolylindazole, 3-cyano-, and its oxide 
(HELLE and SpiELMEYER), i, 838, 
1-Tolylindazoles, 4-nitro- (v. AUWERS 
and FREsg), i, 1102. 
2-p-Tolylindazole-3-carboxylic acid 
(HELLER and SPIELMEYER), i, 838. 
p-Tolylmercuric hydrogen carbonate and 
mercaptan (KorEN and ADAms), i, 236. 
(Koren and ApAms), i, 287. 
o-Tolylmethylketimine, and its hydro- 
chloride (JAsPEks), i, 936. 
a-p-Tolyl-88-methylnitrocarbamide, 2:6- 
divitro- (KNIPHORST), i, 907. 
8-m’-Tolyl-5-methylpyrazole, 3:2’-hydr- 
oxy- (WITTIG), i, 279. 
4-p-Tolylmorpholine (CRETCHER 
PITTENGER), i, 228. 
Tolylnaphthalimide, o-amino- (CuAKRA- 
VARTI), i, 162. 
2-Tolyl-a8-naphthatriazoles, and their 
oxides, and 4-hydroxy- (CHARRIER, 
Crippa, Tord, and BIANCHESS!), i, 591. 
1-p-Tolyl-in-naphthatriazole-4:9-quin- 
one (FRIEs and BILLic), i, 940. 
m-Tolyl-a- and -8-naphthylamines, di- 
nitro- (BrApy, HEweETsoN, and 
KLEIN), i, 16. 
s-0-Tolyl-a-naphthylcarbamide, 
(HANN and BERLINER), i, 908. 
a-m-Tolyl-8-nitrocarbamide, a-4:6-di- 
nitro- (GivA and PETRONIO), i, 1397. 
a-m-Tolyloxy-a8-dibenzoylethane 
(Conant and Lutz), i, 682. 
a-Tolyloxy-af-dibenzoylethylenes (Con- 
ANT and LUTZ), i, 652. 
2-p-Tolyloxy-2:3-dihydro-p-benzoquin- 
onemethane, and its derivatives 
(PUMMERER, PUTTFARCKEN, and 
ScHOPFLOCHER), i, 1262. 
p-Tolyloxy-P-oxodihydrobenzodiazphos- 
pholium (AUTENRIETH and BOLLI), i, 
1469. 
p-Tolyloxy-P-oxotetrahydrodiazphos- 
pholium (AUTENRIE1H and BOLLI), i, 
1469, 
p-Tolyloxy-p-thiodihydrobenzodiazphos- 
pholium (AUTENRIETH and MryEn), 


i, 990. 
p-Tolyloxythiophosphoryl dichloride 


and 


5-iodo- 


(AUTENRIETH and MEYER), i, 807. 
o-Tolylphenylketimine, and its deriv- 
atives (JASPERS), i, 936. 


SUBJECTS, 


Toluene compounds, Me = 1. 
y-o- and -p-Tolylpropinenes (Bert, 
DorteEr, and Lamy), i, 1373. 
B-m-Tolylpropionic acid, a-cyano- 
(BAKER and LAPwoRTR), i, 30. 
1-p-Tolyl-2-pyrrolidone, and its picrate 
(Lipp and CasPErs), i, 963. 
3-Tolylrhodanylidene-A*:*-oxindoles 
(HANN), i, 987. 
p-Tolylselenoglycollic acid, and its salts 
(MorGAN and Porritt), i, 1197. 
p-Tolylselenoxyglycollic acid (MorGan 
and Porritt), i, 1197. 
4-p-Tolylsemicarbazide, and its deriv- 
atives (WHEELER and Bosr), i, 317. 
p-Tolylsuccinic acid (CHRZASZCZEWSK A), 
i, 956. 
p-Tolylsulphony1-8-phenylpropionic 
acid (ARNDT), i, 1310. 


B-p-Tolyleulphonylpropionic acid 
(ARNDT), 1, 1310. 

B-p-Tolylsulphoxypropionic acid 
(ARNDT), 1, 1810. 

Tolyl-2-thio-4-ketothiazolidines, con- 
densation of, with substituted 


vanillins (HANN), i, 1105. 

B-p-Tolylthiol-n-butyric :acid 
PFEIFFER, SCHULTZE, SCHLUMBOHM, 
and SOMMERMEYER), i, 1305. 

a-p-Tolylthioldiphenylacetic acid (Bis- 
TRZYCKI and Rist), i, 1426. 

2-p-Tolylthiophen (CHRZASZCZEWSKA), 
i, 956. 

o-Tolyl p-tolyl ketone (DE 
and STREBEL), i, 1435. 

4-0-Tolyl-1-o-tolylthiocarbamidophenyl- 
— (GuHA and Ray), 
i, 1462. 

Tomato plants, nutrition and growth of 

(KrayBILt and Smiru), i, 1122. 
effect of sodium nitrate on growth of 
(Work), i, 1866. 

Torulin (KINNERSLEY and PErTERs), i, 
1516. 

Tourmaline in Dartmoor granite (BRAM- 
MALL and HARwoop), ii, 819. 

Toxicological analysis. See Analysis. 

Toxicology, chemical (KoHN-ABrEsT), 
i, 111 

Toxins (KARRFR, WEBER, and VAN 

SLOOTEN), i, 1226. 
conversion of, into anatoxins (BERTHE- 
Lor and Ramon), i, 481. 

Train oil, separation of unsaturated fatty 
acids in (ToyaMA and TsvcuIyA), 
i, 1129. 

Transfer resistance (FERGUSON 
VAN ZyYL), ii, 547. 

Transport numbers, apparatus for deter- 
mination of (MacINNEs and Bricut- 
Smith and MaclInngs), ii, 

42, 


and 
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Trees, descent of nitrogenous substances 
in leaves of, in autumn fading 
(ComBEs), i, 1023. 

deciduous, constituents of leaves of 
(FRICKE), i, 764. 
Trehalose in yeast (E. M. and F. C. 
Koc), i, 1508. 
isoTrehalose, and its octamethyl ether 
(ScHLUBACH and MAURER), i, 888. 
Triacetonamine, nitroso-, catalysis of 
decomposition of, by hydroxyl ions 
(Br6éNSTED and Krne), ii, 1171. 
w-2:4-Triacetoxyacetophenone (NIEREN- 
STEIN, WANG, and WARR), i, 34. 
2:4:6-Triacetoxybenzaldehyde (PRATT 
and RoBInson), i, 826. 
Triacetoxydihydroxychlorodititanium 
chloride (G1vA and MonatTB), i, 531. 
Triallylacetophenone (HALLER, BAUER, 
and RAMART), i, 261. 
Triallylsulphonium iodide, compound of 
iodoform with (STeINKoPF and Bxs- 
SARITSCH), i, 496. 
8-Triamylose nitrates (PRINGSHEIM, 
LEIBOWITZ, and SILMANN), i, 1244. 
Trianhydrostrophanthidin (Jacoss and 
Coins), i, 566. 
Trianhydrotetrakisdiphenylgermanediol 
(MorGan and Drew), i, 1197. 
(GOMBERG and ANDERSON), i, 1065. 
(GOMBERG and ANDERSON), i, 1065. 

Triaquotriamminecobaltictriaquotrisul- 

phatocobaltiate. See under Cobalt. 

Triarsenatomanganic acid (DEIss), ii, 

893. 
Triarylcarbinols, o-hydroxy-, tautomer- 
ism of (GoMBERG and McGIL1), i, 1269. 
Triazine derivatives, thermal properties 
of binary mixtures of (PASCAL), ii, 953. 
Triazines, preparation of (SociETY oF 
CHEMICAL INDUsTRY BASLE), 
i, 441, 
Triazinetricarboxylic acid, complex iron 
derivatives of (PASCAL), i, 984. 
1:2:3-Triazole, 4:5-dicyano-, and its 
derivatives (GRISCHKEVITSCH-TROCHI- 
MOVSKI; GRISCHKEVITSCH-TROCHI- 
MOVsKI and Koro), i, 1104. 
1:2:3-Triazolecarboxylic acid, cyano-, 
and its ethyl ester (GRISCHKEVITSCH- 
TROCHIMOVSKI ; GRISCHKEVITSCH- 
TROCHIMOVSKI and KorxKo), i, 1104. 
Triazoledicarboxylic acid, N-hydroxy-, 
and its potassium hydrogen salt ( WiE- 
LAND), 1, 1050. 


1:2:3-Triazole-4:5-dicarboxylic acid, 


monoamide of (GRISCHKEVITSCH-TRO- 
CHIMOVSKI), i, 1104. 

3:4:5-Tribenzoyloxybenzaldehyde (SonN 
and MEYER), i, 932. 
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SUBJECTS. 


3:4:5-Tribenzoyloxybenzanilide 
and MEYER), i, 982. 

Tribenzylammonium iodide, compound 
of iodoform with (STEINKOPF and 
BEssARITSCB), i, 495. 

triiodide and_ BgEssa- 
RITSCH), i, 497. 
Tribenzylmethylammonium iodide, 
compound of iodine with (STEINKOPF 
and BESSARITSCH), i, 495. 
3:4:5-Tribenzyloxybenzanilide 
and MEYER), i, 932. 

Tributylcearbinol (IVANOV), i, 503. 

Tributylmethane. See e-Butylnonane. 

Tricarbethoxyglycerol (ALLPRESS aud 

Maw), i, 4. 
Tricarbomethoxyglycerol (ALLPREss and 
Maw), i, 4. 
Tri-p-carboxyphenylbismuthine di- 
chloride (SUPNIEWSKI), i, 1473. 
Tricyclene, nitration of (NAMETKIN and 
ZABRODIN), i, 416. 
dichloride. See Camphane, dichloro-. 
Tricyclo-(2,2,1,1,1,1,)-dodecane- 
5:10:11:12-tetraone, and its deriv- 
atives (WEDEKIND, MILLER, and 
WEINAND), i, 510. 

Triethylamine, action of, on adipyl and 
B-methyladipyl chlorides (WEDE- 
KIND, MILLER, and WEINAND), i, 
510. 

compound of iodoform with (STEIN- 
KOPF and BEsSARITSCR), i, 496. 
Triethylearbinyl iodide (MorcGan, Car- 
TER, and Duok), i, 877. 

Triethylene ¢risulphide, supposed (BEN- 

NETT and BERRY), i, 695. 
tetrasulphide, oxidation of, with po- 

tassium permanganate, and metallic 

salts derived therefrom (RAy), i, 352. 

Triethylphosphine, salts and derivatives 

from (CoLLIE), i, 797. 
additive compound of carbon disulphide 
and (W1BAuvT), i, 527. 
compounds of, with iodoform (STEIN- 
KOPF and BESSARITSCH), i, 496. 
Triethylpropylphosphonium iodide 
(STEINKoPF and BEssARITSCH), i, 496. 
Triethyltrimethylenetriamine, salts of 
(GRAYMORE), i, 76. 


(Sonn 


(Sonn 


Trimercuriaceto-o-toluidide acetate 
(Rossi and Boccut), i, 601. 
3:4:5-Trimethoxyacetophenone, oxime 


of, and w-amino-, hydrochloride and 
w-oximo-, and its sodium salt (Sonn, 
MULuER, BULow, and Meyer), i, 932. 

3:4:5-Trimethoxy-1-y-aminopropyl- 
benzene (Mrerck, WoLFEs, and 
MANN), i, 393. 

1:2:6-Trimethoxyanthraquinone, 7- 
hydroxy- (JAcosson and ADAMS), i, 
1077. 
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1:2:6-Trimethoxy-9-anthrone, 7-hydr- 
oxy- (JAcoBson and ADAms), i, 1077. 

3:4:5-Trimethoxybenzaldehyde, forma- 
tion of, from trimethylgallic acid 
(Sonn and MEYER), i, 931. 

$:4:5-Trimethoxybenz-p-anisidide, and 
its derivatives (SoNN and MEYER), 
i, 932. 

3:4:5-Trimethoxybenzbenzylamide, and 
its derivatives (SonN and MEYER), i, 
932. 

3’:4’:5-Trimethoxybenzil, 2:4-di- and 
2:4:6-tri-hydroxy-, and their acetyl 
derivatives (MarsH and STEPHEN), 
i, 1158. 

3:4:5-Trimethoxybenzmethylamide, and 
its derivatives (SoNN and MEYER), i, 
932. 

3:4:5-Trimethoxybenz-p-toluidide (Sonn 
and MEYER), i, 931. 
5:3’:4’-Trimethoxy-4-benzy]-1:2-di- 
hydrocoumarone,  :3:6-trihydroxy- 
(DEAN and NIERENSTEIN), i, 282. 
hydro-3:6-quinocoumarone, = a-hydr- 
oxy-, and its acetyl] derivative (DEAN 
and NIERENSTEIN), i, 282. 
3:4:5-Trimethoxybenzylidenemethyl- 
amine (Sonn, MULLER, BULow, and 
MEYER), i, 932. 
4(3’:4’:5’-Trimethoxybenzylidene)-2- 
henyl-5-oxazolone (Sonn, MULLER, 
and MEYER), i, 933. 
3:4:5-Trimethoxybenzylmethylamine, 
and its derivatives (SonN, MULLER, 
BUtLow, and MEYER), i, 932. 
3:4:5-Trimethoxy-1-y-bromopropyl- 
benzene (Merck, WoLFEs, and Dirz- 
MANN), i, 393. 
3:5.7-Trimethoxy-2-(2’:4’-dimethoxy- 
phenyl) benzopyrylium chloride 
(WILLsTATTER and ScuMIDT), i, 54. 

3 5:7-Trimethoxy-2-3’:4’-dimethoxy- 
phenylbenzopyrylium chloride (W1ILL- 
STAITER, ZECHMKEISTER, and KIND- 
LER), i, 54. 

3:7:2’-Trimethoxyflavone, 5-hydroxy- 
(KALFF and Rosinsoy), i, 1303. 

Trimethoxyglutaric acid, methyl ester 
and diamide of (Hirst and Rosekr- 
son), i, 365. 

3:4:5-Trimethoxy-1-y-methylamino- 
propylbenzene (Merckx, WoLrEs, and 
i, 393. 

8-3:4:5-Trimethoxyphenylacrylic acid, 
a-amino-, benzoyl derivative (Sonn, 
BiLtow, and MEyER), i, 
933. 

2:4:6-Trimethoxyphenyl a-bromo-f- 
phenylethyl ketone (FREUDENBERG, 
FIKENTSCHER, and HARDER), i, 
420. 
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a-3:4:5-Trimethoxyphenylethylamine, 
and its derivatives (SoONN, 
BiLow, and MEYER), i, 932. 

benzopyrylium chloride, 4’-hydroxy- 
(WALKER and HEILBRON), i, 693. 

Trimethoxy-2-styrylchromones, mono- 
and di-hydroxy- (RoBINSON and Sut- 
NopDA), i, 1302. 

2:4’:4”-Trimethoxytriphenylmethane 
(GoMBERG and Snow), i, 660. 

4 
chloride (GoMBERG and ANDERsON), 
i, 1065. 

Trimethylalkoxyammonium hydroxides, 
strength of, as bases (SrEWAKT and 
MAESER), i, 12. 

aa8-Trimethylallyl alcohol. See 
Dimethy]-Ac-buten-y-ol. 

Trimethylamine, action of acid chlorides 

on (JONES and WHALEN), i, 8C1. 
action of, on halogenated allyl halides 
(v. Braun and Ktuy), i, 1374. 

Trimethylamine, chloro-, and its chloro- 
platinate (JoNEsand WHALEN), i, 802. 

Trimethylamine oxide, strength of, as a 
base (STEWART and MASER), i, 12. 


Trimethylammonium chloroferrates 
(Remy and RoruHeE), ii, 1089. 
Trimethylammoniumacetal, salts ot 


(GuTH), i, 1248. 
Trimethyl y-arabinose (BAKER and Ha- 
WORTH), i, 365. 
Trimethylarabonolactones (PrybE, 
Hirst, and HumpHREys), i, 365. 
3:3’:3”-Trimethylaurin (0-cresaurin), and 
its derivatives (GOMBERG and ANDER- 
son), i, 1064. 
Trimethylbenzenesulphonic acids, and 
their amides (KRUBER), i, 1138. 
(CLAISEN), 
i, 27%. 
Trimethylcellulose-A (Hxss and WELT- 
ZIEN), i, 517. 
Trimethyldextrose (ScCHLUBACH 
RAUCHENBERGER), i, 889. 
5e(-Trimethyldextrose, and its phenyl- 
osazone (Pacsu), i, 1243. 
Trimethyldiethylguanidines (LECHER, 
GRAF, and GNADINGER), i, 1393. 
salts 
(LecHER), i, 1391. 
Trimethylemetine diiodide (KELLER and 
BERNHARD), i, 1086. 
Trimethylene, chlorination of poly- 


and 


merides of (PUxEDDU), i, 1266. 
Trimethylenedisulphonyl chloride, and 
its derivatives (AUTENRIETH and 
BOL1I), i, 1469. 
aa’-Trimethylenediiminodioctoic acid, 
and its derivatives (SCHLESINGER), 
i, 1250. 
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Trimethylenedithiolacetic acid, and its 
salts and derivatives (ROTHSTEIN), 
i, 231. 

Trimethylenedithioglycollic acid. See 
Trimethylenedithiolacetic acid. 

Trimethylenetriphenylmethane tri- 
ketone (WzEIss and Korezyn), i, 
560. 

1:2:6-Trimethyl-4-ethyl-2:3-dihydro- 
pyridine-3:5-dicarboxylic acid, ethy] 
ester (MumM), i, 966. 

a-Trimethylethylene oxide, heat of com- 
bustion of (ZuBov and SWIENTOSLAW- 
SKI), ii, 364. 

amide (LECHER, GraF, and GwNi- 
DINGER), i, 1392. 

w-2:4 Trimethylfisetol (NIERENSTEIN, 
Wane, and Warr), i, 34. 

Trimethyl galacionolactones 
Hirst, and Humpunreys), i, 365. 

a88-Trimethylglutaro-y-lactones, a- and 
a’-hydroxy- (ROTHSTEIN, STEVENSON, 
and THORPE), i, 884. 

Trimethylglyoxalinium iodides, 4(5)- 
nitro- (BHAGWAT and PyMay), i, 
1175. 

trans-d-2:2:4-Trimethylcyc/ohexane-1- 
carboxylic acid, 3-hydroxy-, and its 
methy] ester (GIBSON and SIMONSEN), 
i, 920. 

d-2:2:4-Trimethylcyclohexan-3-one-1- 
carboxylic acid, and its derivatives 
(Gipson and SIMONSEN), i, 919. 

carboxylic acid, and its salts and 
methy! ester (GIBSON and SIMONSEN), 
i, 920, 

1:2:5-Trimethylindazolium iodide, 3- 
(v. AUWERS and Lor), i, 

5. 

Trimethyl 8-methylarabinoside (Hixst 
and RoBERTSON), i, 365. 

Trimethy!' y-methylarabinoside (BAKER 
and HaworrtH), i, 365. 

Trimethylnaphthalene, amino-, and 
nitro- (PLUss), i, 1410. 

2:3:3-Trimethy1-8-naphthindolenine 
(PLAUCRER, CoLACIccHI, and Bar- 
BIERI), i, 379. 

B-2:2:3-Trimethylcyclopentylisopropyl 
alcohol, 3-cyano-, and its derivatives 
(HALLER and LEGAGNEUR), i, 924. 

3:5:5’-Trimethylpyrazolidine cupro- 
chloride (Drets aad i, 988. 

3:5:5-Trimethylpyrazoline-1-carbamide 
(Locguin and HEILMANN), i, 837. 

2:4:5-Trimethylpyrrole-3-aldehyde 
(Fischer and NENITzEscv), 1, 835. 

2:4:5-Trimethylpyrrole-3-aldimine 
hydrochloride (FiscHER and NeEnir- 
ZESCU), i, 835. 
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2:3:4-Trimethylpyrry]-bis-(3-acetyl-2:4- 
dimethylpyrryl)methane (FIscHER 
and Heysk), i, 78. 
2:3:4-Trimethyl pyrryl-bis-(3-carb- 
ethoxy-2:4-dimethylpyrryl)methane 
(FiscHER and Heyss), i, 78. 
Trimethylstibine, reactions of, with 
platinic and _ palladous_ chlorides 
(Morcan and YARSLEY), i, 378. 
Trimethylstibine dichloropalladium 
hydrochloride (MorGAN and YARs- 
LEY), i, 378. 
2:4:6-Trimethylcyclotelluripentane-3:5- 
dione 1:1-dichloride (MorGaN and 
TAYLOR), i, 634. 
2:4:6-Trimethylcyc/otelluropentane-3:5- 
dione, and its dioxime (MorGAN and 
TAYLOR), i, 634. 
Trimethyltetrahydroindazoles, and their 
picrates (v. AUwErRs, v. Sass, and 
WITTEKINDT), i, 1183. 
pyridazine-1:2-dicarboxylic acid, 
ethyl ester (DrELs, BLom, and Kot), 
i, 976. 
4:6:8-Trimethylthiochroman-4-ol 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOoMMERMEYER), i, 1307. 
4:6:8-Trimethyl-A*-thiochromene 
(KROLLPFEIFFER, SCHULTZE, SCHLUM- 
BOHM, and SOMMERMEYER), i, 1307. 
guanidinium salts (LECHER, GRAF, 
and GNADINGER), i, 1398. 
Trimethyltrimethylenetriamine, salts of 
(GRAYMORE), i, 76. 
glucoside, and its triacetyl derivative 
(HELFERICH and BECKER), i, 10. 
NV’ :N’’-triphenyl- 
pararosaniline (triphenylros-o-tolu- 
idine) (GoMBERG and ANDERSON), i, 
1064. 
1:4:5-Trimethyluracil, dimeride of, and 
its derivatives (SCHMEDES), i, 435. 
1:3:9-Trimethyluric acid, action of 
alkalis on (GATEWOOD), i, 1189. 
Trinaphthylenebenzene. See Deca- 
cyclene. 
Tri-c-naphthylstibine, and its deriv- 
atives (MATsUMIYA), i, 1472. 
2:4:6-Trinaphthyl-1:3:5-triazine, 2:4:6- 
tri-p-hydroxy- (SoclETY OF CHEMICAL 
InDUSTRY IN BASLE), i, 441. 
Trioxymethylene, and its diacetate 
(STAUDINGER and Litasy), i, 361. 
Triphendioxazine, §methylammonium 
base from, and its salts (KEHRMANN 
and WILD), i, 444. 
Triphenylacetonitrile, ¢ri-p-amino-, and 
its derivatives and ¢ri-v-nitro- (Vor- 
LANDER), i, 1256. 
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Triphenylallene, dimerisation of 
LER, GRABBE, and ULRICH), i, 131 ; 
(STRAUS and EHRENSTEIN), i, 534. 

aay-Triphenylallyl alcohol and _ its 
methyl ether (ZigGLER, GRABBE, and 
Utricn), i, 132. 

Triphenylbenzylarsonium 
KOPF and BEssARITSCH), i, 496. 

Triphenylbismuthine, ¢rinitro-, and its 
derivatives (SUPNIEWSKI), i, 1473. 

Triphenylearbinol hydrochloride (HEL- 
FERICH and DEHE), i, 1269. 

Triphenylearbinol, 4:4’:4’’-trihydroxy-, 
hydrate (GoMBERG and Snow), i, 661. 

d- and /-Triphenylethanols, B-amino-, 
camphosulphonates of (McKENzIE and 
WILLs), i, 396. 

d- and /- aaf-Triphenylethyl alcohols, 
B-amino- and WILLs), i, 
396. 

B-Triphenylethylamine hydrochloride 
(RupE and GIsIGEr), i, 1095. 

Triphenylgermanium bromide and oxide 
(MorGan and Drew), i, 1197. 

2:4:5-Triphenylglyoxaline, 2:4:5-tri-p- 
nitro-(‘TROGER and THOMAs), i, 979. 

2:4:5-Triphenylglyoxaline-m-sulphonic 
acid (TROGER and Tuomas), i, 980. 
Triphenylmethane (Srraus and 
i, 1430 
preparation of (Norris and Youne), 


constitution of coloured derivatives 
of (KEHRMANN), i, 435. 
- derivatives, halochromism of (BRAND, 
STALLMANN, GROEBE and STEIN), 
i, 397. 


Triphenylmethane, o-hydroxy-. See 
o-Benzhydrylphenol. 


Triphenylmethane colouring matters 
(DILTHEY), i, 650. 
metallic lakes of (HALLER), ii, 287. 
violet, detection of (HoLmEs), ii, 1212. 

Triphenylmethane series, coloured salts 
of (MADELUNG), i, 1459. 

Triphenylmethanecarboxylic acid, p- 
hydroxy- (OxnporFF and 
i, 36, 

Triphenylmethanetricarboxylic acid, tri- 
methyl ester (WEISs and KoreEzyn), 
i, 560. 

8-Triphenylmethoxypropionic acid and 
its sodium salt and ethyl ester (HEL- 
FERICH, Moos, and JUNGER), i, 791. 

Triphenylmethy] (GoMBERG and ForREs- 

TER), i, 1266. 

chloride and peroxide, tri-p-hydrory- 
acetyl and benzoyl lerivatives 
(GoMBERG and Snow), i, 661. 

Triphenylmethylaminoacetic acid, and 
its salts and ethyl ester (HELFERICH, 
Moog, and Jineer), i, 791. 
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dl-a-Triphenylmethylaminopropionic 
acid, and its sodinm salt and ethyl 
ester (HELFERICH, Mooc,and 
i, 792. 

Triphenylmethyldibenzoyldextrose 
propylidene ether (HELFERICH, Moos, 
and JUNGER), i, 791. 

a-Triphenylmethylethylene glycol, and 
its di-p-nitrobenzoate (Lewis, 
ENSTEIN, and Ricuw), i, 936. 

Triphenylmethyl-d-galactose (HEL¥E- 
RICH, Mooe, and JUncER), i, 790. 

Triphenylmethyl-d-gluconic acid, potass- 
ium salt (H«#LFERICH, Mooc, and 
JUNGER), i, 791. 

Triphenylmethyl-c-gluconphenylhydraz- 
ide (HELFERICH, Mooe, and JUNcEr), 
i, 791. 

Triphenylmethyl-d-glucoses, and their 
tetra-acetates (HELFERICH, Moos, and 
JUNGER), i, 790. 

Triphenylmethyl-c- and -f-methyl-d- 
glucosides, and their derivatives 
(HELFERICH and BECKER), i, 10. 

Triphenylmethylthiocarbamide (HELFE- 
rIcH, and JUNGER), i, 791. 

2:4:5-Triphenyloxazole, and amino-, and 
hydroxy-, and their derivatives (TRé- 
GER and PHILIPpson), i, 986. 

aae-Triphenyl-Af5-pentadiene -y-chloro- 
(Straus and EnRENSTEIN), i, 535, 

Triphenylphosphine oxide, tri-, m-, and 
p-chloro- (CHALLENGER and WILKIN: 
son), i, 172. 

aay-Triphenylpropane(ZIEGLER,GRABBE, 
and Uric), i, 132. 

aay-Triphenylpropane, aB-dibromo- 
(ZIEGLER, RICHTER, and SCHNELL), i, 
915. 

acy-Triphenylpropan-a-ol, B-amino-, 
hydrochloride (THomas and Bert- 
ZIECHE), i, 250. 

Triphenylpropargyl alcohol, and _ its 
ethers (Mourzv, DuFkaIssE and 
Bratt), i, 136. 

thermochemistry of, and its deriva- 
tives (LANDRIEU and BLATT), i, 137. 
aay-Triphenyl-A*-propene (ZIEGLER, 
GRABBE, and ULRIcH), i, 132. 
ayy-Triphenylpropenyl methyl ether 
(Straus yo | EHRENSTEIN), i, 534. 
aaB-Triphenylpropyl alcohol, §-amino- 
(Mckenzik and WILLs), i, 396. 
aay-Triphenylpropyl alcohol (ZIEGLER, 
GRABBE, and ULricH), i, 132. 

ABy-Triphenylpropyl alcohol (RAMART 
and AMAGAT), i, 659. 

(Straus and EHRENSTEIN), i, 535. 
aay-Triphenylpropyl methyl ether 8B- 
bromo- (ZIEGLER, RicuTer, and 


ScHNELL), i, 915. 
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awy-Triphenyl-Af-propylene, y-chloro- 
(Straus and EHRENSTEIN), i, 534. 
-Triphenylpropylene a8-glycol 
(RoGER), i, 660. 

Triphenylpyrylium compounds, m- 
substituted (DILTHEY and RapMa- 
CHER), i, 1441. 

Triphenylros-o-toluidine. See 3:3’:3’’- 
Trimethyl-N:N’ :N’’-tripheny]para- 
rosaniline. 

Triphenyltetrazolium d-cam phor- 
sulphonates (WEDEKIND), i, 678. 

Tripyrocatechylarsinic acids, optically 
active, and their salts (ROSENHEIM 
and PLaATo), i, 1412. 

Tripyrocatechylantimonic acid, formula 
of (REIHLEN, SAPPER, and KAL1), i, 
912. 

Tripyrrylmethanes (FiscnErand HeEysz), 
i, 76. 

Triterpene from /-pinene (KoNDAKOV 
and SAPRIKIN), i, 1293. 

Trithiocarbonic acid, di-p-tolyl ester 
(AUTENRIETH and HEFNER), i, 1376. 

Tri-p-tolyl thiophosphate (AUTENRIETH 
and MEYER), i, 807. 

Tri-y-tolylbismuthine, ¢ri-2-nitro-, and 
its derivatives (SUPNIEWSKI), i, 1473. 

Tri-m-tolylearbinol, 4:4’:4’’-trihydroxy-, 
triacetyl derivative (GoMBERG and 
ANDERSON), i, 1065. 

Triton teniatus, skin secretion of 
(MAKI), i, 327. 

Tritopine, constitution of (SpArn and 
SEKA), i, 1093. 

Trivinylarsine, ff-trichloro-, silver 
nitrate compound of (LEwis and 
STIEGLER), i, 1470. 

Trivinylmethylarsonium salts, 
chloro- (LEwts and i, 
1470. 

Trixanthylhydrazine 
i, 1130. 

Troostite (WHEATLEY), ii, 488. 

l-Tropamide and Srra- 
THERN), i, 401. 

Tropic acid, B-dimethylaminoethyl and 
B-piperidinoethyl esters (CHEMISCHE 
WERKE GRENZACH), i, 31. 

Tropic acid group, displacement reactions 
(McKENzI£ and STRATHERN), i, 
401. 

Tropine N-oxide, and its derivatives 
and PoLonovsk!), i, 
29. 

Trouton’s rule, at absolute zero (PERRA- 

KIS), ii, 492. 
revised (Byk), ii, 97. 
for associated liquids (WAGNER), ii, 


(Fossk and 


Truxenequinone (RADULEscU- and 


GeorGEsov), i, 1286. 
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¢-Truxinamic acids, and their methyl 
esters (STOERMER and KLOCKMANN), 
i, 928. 

¢-Truxinanitie acids, methyl esters and 
nitroso derivative (STOERMER and 
KLOCKMANN), i, 927. 

¢-Truxinic acid, and its derivatives 
(STOERMER and KLocKMANN), i, 927. 

Truxones, constitution and synthesis of 
(DE Fazi), i, 269. 

Trypaflavine, sensitivity to light of 
(JOHN), i, 465. 

Trypanccidal action and chemical con- 
stitution (Kinc and Murcg), i, 319. 
Trypanocidal compounds (ADAMs and 

JOHNSON), i, 319. 
Trypsin, activity of (EHRENBERG), i, 
103. 


effect of reagents on the activity of 
(HuGoUNENQ and LOoISELEUR), i, 
1198. 

inactivation of, by Rontgen rays 
(CLARK and NorrHRop), i, 1361. 

digestion with low concentrations of 
(EHRENBERG), i, 202. 

production of ammonia in digestion by 
(HunTER and Smith), i, 473. 

action of, on insulin (Scorr), i, 870. 

effect of lecithin and cholesterol on 
digestion by (STANDENATH), i, 
473. 


synthesis of proteins by (WASTENEYS 
and Borsook), i, 865. 
pancreatic (WALDscHMIDT-LgITz and 
HARTENECR), i, 1360. 
determination of (WILLSTATTER and 
PERSIEL), i, 741. 
determination of, colorimetrically 
(SMORODINCEV and ADovA), i, 473. 
Tryptophan from silk fibroin (HIRAT- 
SUKA), i, 836. 
content of, in proteins (Jones, GERS- 
DORFF, and MOELLER), i, 98. 
.netabolism of. See Metabolism. 
colour reactions of aldehydes with 
(BLANCHETIERE), i, 963; (Kom™), 
ii, 164. 
detection of, by means of Bacillus 
coli (MME. E, and E. WoLtMAN), i, 
205. 
determination of, colorimetrically, and 
its separation from indole and 
skatole (Kraus), ii, 448. 
Tuberculin (MUELLER), i, 616. 
Tuberculosis, lipase in (CAPPELLI), i, 
725. 
basic constiluents of urine in (REIN- 
WEIN), i, 189. 
Tumours, carbohydrate metabolism of 
(C. F. and G. T. Cort), i, 999, 1492. 
formation of lactic acid in (WarR- 
BURG), i, 1492, 


thyl 
ER), 
iw. | 
006, 
and 
IER- 
LFE- 
| 
and 
| 
ER), 
heir 
and 
ives 
FE- 
and | 
R6- 
0- 
and | : 
IN- | 
| 
no- 
| 
10-, | 
| 
its | 
nd 
| 
37. 
ER, 
her | 
| 

ERy | 
| 
er | 
nd 


ii, 1718 


Tumours, urea in blood after inoculation 
with, and exposure to X-rays (Dopps, 
Lawson, and Motrram), i, 1492. 
Tungsten, physical properties of (Zwik- 
KER), li, 1041. 
line spectrum of (WoRTHING and 
Rupy), ii, 1102. 

Réutgen ray absorption and emission 
spectra of (ZUMSTEIN) ii, 725. 

K-series spectrum of (ALLIsoN and 
Duane), ii, 250. 

J-series spectrum of (THORAEUS), 
ii, 5. 

spark spectrum of (BAYEN), ii, 168 ; 
(L. and E. Buoca), ii, 168, 727; 
(Lemon), ii, 454. 

X-ray absorption coefficient of (WArR- 
BURTON and RICHTMYER), ii, 1103. 

electron emission from (DUSHMAN, 
Rowr, Ewa.p, and KIpNER), ii, 
345. 

emission of electrons from films on 
(Krxepoy), ii, 9. 

secondary electrons from (STUHLMAN), 
ii, 1104. 

pure, electrical properties of (GEIss 
and VAN LIEMpPT), ii, 638. 

electrical properties of, after cold 
working (Geiss and vAN LIEmpt), 
ii, 372. 

electro-deposition of (VAN LieMprt), 
ii, 694, 

incandescent, specific heat of (Bock- 
STAHLER), ii, 643. 

diffusion of carbon through (ANDREWS 
and DusHMAN), ii, 500, 

effect of cold working on density of 
(GEIss and vAN LIEMP7), ii, 762. 

movement of a crystal of, under loads 
(GEtss), ii, 96. 

macro-crystal formation in (ALTER- 
THUM), ii, 136. 

equilibria of, with cxygen and with 
water vapour (ALTERTHUM and 
KoreF), ii, 1159. 

Tungsten halides, action of, with am- 
Mmonia and with potassamide in 
liquid ammonia (BERGSTROM), ii, 
1083. 

trioxide, equilibria of, with alkali 

tungstates (vAN Liempt), ii, 421. 

(Moser and ATYNSKI), ii, 
3. 

Tungstic acid, electrolytic reduction 
of, in hydrochloric acid (CoLLEN- 
BERG and BAcKER), ii, 571. 

electrolytic reduction of, in presence 
of oxalic acid (COLLENBERG and 
WItson), ii, 1166. 

alky! and aryl ammonium salts 
(KRAUsE and Kravskopr), i, 
908. 
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Tungsten :— 

Tungstic acid, complex compounds 
of, with pyrocatechol and pyrogallol 
(FERNANDEs), i, 912, 1061. 

Tungstates, reduction of (Spirzin), 
ii, 1191. 

Tungsten determination and separ- 
ation :— 

determination of, by means of bismuth 
and lead amalgams (Someya), ii, 
904. 

determination of boron in (BRopHy), 
ii, 901. 

determination of carbon in (K1xe), 
ii, 435. 

separation of, from tin (JILEK and 
LuKAs), ii, 242. 

Tungsten arc, measurements of (DE 

Groot), ii, 1137. 

Tungsten filaments, hafnium oxide in 

(van LrEmpt), ii, 233. 

Tungsten wire, electrical explosion of 
(BriscoE, Roprinson, and STEPHEN- 
SON), ii, 348. 

hard-drawn, softening of (KorErF), ii, 
846. 

Tunicin, Réntgen spectra of cellulose 
and (HERz0G and GoNELL), i, 371. 
Turbidimeter, micro- (CONKLIN), ii, 708. 
Turgoelectricity ii, 978. 
Turmeric paper, double-reacting (Brivs- 

MAID), li, 435. 

Turpentine, oxidation of organic com- 
pounds in (WALKER), i, 990. 

sprace, /-borneol from (WHEELER and 
Harris), i, 1437. 

Tutocaine, experiments with (WAGNER), 

i, 1503. 

Tyramine, preparation of (JoHNSON and 
DascHavsky), i, 540. 

influence of, on nitrogen metabolism 
(IWATSURU), i, 1502. 

detection of, microchemically (VAN 
ITALLIE and STEENHAUVER), ii, 608. 

Tyrosinase in plants (Boas and MEr- 
KENSCHLAGER), i, 474. 

oxidative deamination by (RoBinson 
and McCance), i, 745. 

deamination of tyrosine by (RAPER 
and WoRMALL), i, 473 ; (HAPPOLD 
and RAPER ; GORTNER), i, 474. 

Tyrosine, deamination of, by tyrosinase 
(RaPER and WorMALL), i, 473; 
(HappoLtp and Rarer; GORTNER), 
i, 474. 

methylation of (ABDERHALDEN and 
i, 1423. 

determination of, in proteins (FORTH 
and FIscHER), ii, 448. 

Tyrosine, bromo-, bromonitro-, chloro-, 

chlorobromo-, and chloronitro-, and 


their derivatives (ZEYNEK), i, 920. 
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lalaninecarboxylic acid (HAVE- 
sTADT and FRICKE), i, 163. 
sylaspartic acid (HAVEsTADT and 
FRICKE), i, 763. 
lhistidinecarboxylic acid (Havr- 
STADT and FRICKE), 1, 163. 
Tyuyamunite (TsCHIRVINSK]), ti, 430. 


Ulmins, coal (FRANcIs and WH#ELER), 
i, 1389. 

Ultrabalance (HottTz and KuHLMANN), 
ii, 319; (KUHLMANN), ii, 706; 


(Hox7z), ii, 1091. 
Ultracentrifuge (SVEDBERG and RINDE), 


ii, 233. 
Ultrafilters (MULLER), ii, 1061. 
Ultrafiltration, mechanism of (Dv- 
CLAUX and ERRERA), ii, 530. 
under pressure (BRUCKNER and OVER- 
BECK), ii, 529. 
of non-aqueous solutions (BECHHOLD 
and Szipon), ii, 529. 
electro- (BECHHOLD), ii, 1158. 
Ultramarine, structure of (Domrnt- 
KIEWICZ), ii, 1131. 
Ultramicrons (SIEDENTOPF), ii, 637. 
Ultramicroscope, kino- (KRAEMER), ii, 
1156. 
Umbilicus pendulinus, maltose in tubers 
of (BRIDEL), i, 620. 
n-Undecane-a-i-diol (HELFERICH and 
ScHAFER), i, 7. 
n-Undecan-(-0l (Hess and Bapperr), 
i, 349. 
Undecaoxymethylene diacetate (STauD- 
INGER and Liruy), i, 361. 
Unsaturated compounds, formation of, 
from halogenated open-chain deriv- 
atives (INGOLD), i, 357; (HAERDI 
and THORPE), i, 923. 
polar and non-polar valencies iu 
(SuepEN, REED, and WILKINS), ii, 
936. 
catalytic hydrogenation of (LEBEDEV, 
KoBLIANSKY, and YAKUBCHIK), 
i, 350. 
addition of iodine bromide and hypo- 
iodous acid to (HOLDE and GorGas), 
i, 882. 
oxidation of, with permanganate (Na- 
METKIN), i, 1146. 
action of silicates on (LEBEDEV and 
FILONENKO), i, 225. 
action of thiocyanogen on (S6DER- 
BACK), i, 899; (CHALLENGER and 
Bott), i, 936. 
cyclic, theory of 
S8CHENKO), ii, 1122. 
Unsaturation of organic ring systems 
(MEREJKOVSE!), i, 1291. 
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Unstable substances, attempts to isolate 

(STAUDINGER and EREIs), ii, 316. 

Uracil xylosides, substituted (LEVENE 

and SoporkKaA), i, 1463. 

Uracylic acid, brucine salt (PEISER), 

i, 1477. 

Uremia, diazo reactions of serum in 

i, 726. 

Uvagoga ipecacuanha, alkaloids of (KEL- 

LER and BERNHARD), i, 1086. 

Uranic hydroxide. See under Uranium. 

Uranic acid. See under Uranium. 

Uranium, isotopes of (HAHN), ii, 921. 

change of, into uranium-X (Gascn- 
LER), ii, 925. 

Uranium compounds, isomorphism of 
zirconium and (FERNANDES), ii, 
1133. 

isomorphism of, with those of metals 
of the magnesium group (CAROBBI), 
ii, 892. 

reactions of, with organic compounds 
in presence of sunlight (ALoy and 
VALDIGUIE), ii, 1081. 

Uranium sulphates (MEYER and Nac- 
HOD), ii, 230. 

Uranic hydroxide, precipitation of, 
electrometrically (BRITTON), ii, 
1204. 

Uranic acid, complex compounds of, 
with pyrocatecho) and pyrogallol 
(FERNANDES), i, 912, 1061. 

Uranyl salts, reduction of, with the 
dropping mercury cathode (HERa- 
SYMENKO), ii, 695. 

Uranyl barium and silver carbonates 
(HEDVALL), ii, 990. 

Uranylsulphites of the rare earths 
(CANNERI and FERNANDEs), ii, 
888. 

Uranium determination and _ separ- 
ation :— 

determination of, 
(Kostic), ii, 331. 

determination of, in carnotite (BRIN- 
TON and ELLEstTapb), ii, 72. 

separation of, from rare earths (Cax- 
NERI and FERNANDEs), ii, 71. 

Uranylsalicylic acid, alkali salts (CAN- 

NERI apd FERNANDES), ii, 71. 

Urazole, dithio-, structure of (GuHA and 

Ay), i, 702. 

Urea (carbamide), formation of, in 
autolysis of liver and spleen (Mc- 
Cance), i, 472. 

metabolism of. See Metabolism. 

as a source of nitrogen in ruminants 
(Lavrov, MoLTscHANOVA, and 
OcHOTNIKOVA), i, 464. 

influence of adrenaline on concentra- 
tion of, in blood (Dunors and PoLo- 
NOVSEI), i, 481. 


oxidimetrically 
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Urea (carbamide), in fungi (IVANOV), i, 
344, 746. 
effect of, and its derivatives, on higher 
(E. and G. Nicowas), i, 
57. 
in (Couturier and PERRAUD), 
i, 765 
decomposition of, in soils (LiTrAvER), 
i, 218, 
replacement of proteins by, in diet 
of milch animals (MorcEN, WIND- 
HEUSER, and OHLMER), i, 217. 
new form of, in urine (Moor), i, 460. 
determination of (HuNrEeR and 
DAUPHINEE), ii, 247. 
apparatus for determination of 
(Horvats), ii, 237. 
determination of, colorimetrically 
(HUNTER and DAUPHINES), i, 104. 
determination of, in blood (Karr), 
i, 323 ; (PATTERSON), i, 1200. 
determination of, in blood and urine 
(Murray), i, 710. 
determination of, in physiological 
fluids (REHBERG ; and HELM- 
HOLTZ), i, 853. 
determination of, in urine (KIKUCHI ; 
Gotsk), i, 609. 
See also Carbamide. 
Urease, effect of alcohol on (ROSENFELD), 
i, 336 
gastric (KorTscnactn), i, 200. 
physiology of (Luck and SeErn), 
i, 1010. 
soja bean, hydrolysis by (TAUBMANN), 
i, 744 
Urethane, density and compressibility 
of solutions of (RICHARDS and CHaD- 
WELL), ii, 1049. 

Urethane, hydroxy-, alkyl derivatives 
of (NEUFFER and HorrMay), i, 891. 
Urethanes, lhiydroxy- (Oksprr and 

BROKER), i, 1407. 

Urginea Burkei (African squill), active 
principles of (GEoRGE), i, 823. 
Uric acid, first synthesis of (BEHREND), 

i, 441. 

supersaturated solutions of (SrERN), 
li, 196, 504, 1152. 

solvent action of trimethylenetri- 
amines on, and its trimethyl- and 
triethyl-trimethylenetriamine salts 
(GRAYMORE), i, 76. 

catalytic oxidation of, and its copper 
salts (Praux), i, 592. 

oxidation of, with iodine (Firrn), 
i, 1462. 

decomposition of, by bacteria and 
ds (Morris and Ecker), i, 
478. 

excretion of, in bile and urine 
(Bruescu and RorneEr), i, 860. 


Urie acid, in blood (HARDING, ALLIy, 


and VAN Wyck), i, 94; (Lennox 
and O’ConnoR), i, 711. 
effect of fat diet on (Harpine, 
ALLIN, EAGLEs, and VAN Wyck), 
i, 604. 
in cerebrospinal fluid (BERNHARD), 
i, 326. 
accumulation of, after liver removal 
(BoLLMANN, MANN, and Magarn), 
i, 1496. 
excretion of, in urine (RANGIER), i, 
186; (CHELLE and RANGIER), i, 187, 
sodium salt, transformation of, on 
keeping (STEN), ii, 34. 
determination of, by Benedict's 
method (CoHEN), i, 184. 
determination of, in blood (BuLMEnr, 
Eac.es, and HunTER; GAkrky), i 
605; (BeNeEpIcT), i, 995; 
VILLE and Jongs), i, 1344. 
determination of, in blood plasma 
(DELAVILLE and Jongs), i, 1201, 
— of, in urine (AUFRECHT), 
i, 187. 


Uric acids, methylated, synthesis of 


(Prtssk), i, 441. 
substituted, action of alkalis on (GarE- 
woop), i, 1188, 1189. 


Uric acid glycols, oxidation of (Storr), 


i, 1189 


Uricolytic index in diabetes (LANGFELDT 


and HOLMSEN), i, 1207. 


Urindigo. See Diuracil-4:4’-indigotin. 
Urine, effect of muscular exercise on 


composition of (LILJESTRAND and 
Witson ; Witson, Lone, THomp- 
son, and THURLOW), i, 1115. 

effect of neutral salts on the acidity of 
(GyGrey), i, 459. 

effect of calcium and potassium salts 
on acidity of (BENATT and HANDEL), 
i, 722. 

secretion of (STARLING and VERNEY), 
i, 458. 

effect of pituitary extracts on (SMITH 
and McCtosky), i, 207. 

acetone substances in (HUBBARD and 
Nopack), i, 712. 

acetone and 8-hydroxybutyric acid in 
(Lusty), i, 459. 

arsenic in (Cox), ii, 157. 

basic constituents of, in tuberculosis 
(REINWEIN), i, 189. 

calculi in (RANDALL), i 1491. 

capillary active substance of (KIESEL), 
1, 98. 

excretion of carbon and nitrogen in 
(ScHImizv), i, 185. 

excretion and detection of chlorophyll 
degradation products in (HoFSTET- 
TER; KITAHARA), i, 460. 
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Urine, cholesterol in (GARDNER and 


GAINSBOROUGH), i, 1204. 

red colouring matter in, after admin- 
istration of chlorophyll (GopINHO), 
i, 460. 

red pigment from p-dimethylamino- 
benzaldehyde and (ScHEFF), i, 855. 

dextrose in (LuND and WOLF), i, 
1205. 

diastase in, in pancreatic diseases 
(HANSEN), i, 856, 

nitrogen distribution in hydroxypro- 
teic acids of (Brines), i, 328; 
(FrEuND and  SITTENBERGER- 
KraFt), i, 723; (EDLBACHER), i, 
855 


excretion of iminazole in, after disap- 
rance of carnosine (HuN’TER), 
i, 459. 
nitrogen and chloride excretion in 
(TAKANOSU), i, 185. 
organic bases in (HEFTER), i, 1350. 
oxalate from (Moor), i, 1490. 
organic phosphorus of (YoUNGBURG 
and PucHER), i, 98. 
propepsin in (GOTTLIEB), i, 742. 
salicyluric acid in (DrzIMAL), i, 99. 
sugars in (GREENWALD, GRoss, and 
SAMET), i, 185. 
urochrome aud new form of urea in 
(Moor), i, 460. 
excretion of uric acid in (RANGIER), i, 
186; (CHELLE and KANGIER), i, 
186. 
volatile substance of (PITTARELLI), 
i, 98. 
of various animals, comparative bio- 
chemistry of (ROTHWELL), i, 1350. 
camel’s, constituents of (READ), i, 
1204. 
dog’s, excretion of purine derivatives 
in (LANGFELDT and HoLMsEn), i, 
1205. 
of ruminants, distribution of nitrogen 
in, and its alkalinity after adminis- 
tration of sodium nitrate {RoGozINn- 
sKIand STARZEVSKA ; STARZEVSKA), 
i, 1855. 
whale’s (MortmuRA), i, 1348. 
Urine, analytical methods relating to :— 
analysis of (RAQUET and PaGEr), i, 
1350. . 
diazo reaction in (HUNTER), i, 459. 
clinical detection of dextrose in 
(Rvoss), i, 185. 
detection of hematoporphyrin and 
urobilin in (PoLicARD and LEv- 
LIER), i, 1351. 
detection and determination of 


indican in (GorRE), i, 186. 
detection of nitroaminophenols in 
(DESVERGNEs). i, 328. 
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Urine, analytical methods relating to:— 


rey of urobilin in (RoDILLON), 
i, 722. 
detection of urobilin and urobilinogen 
in (BENGUEREL), i, 460. 
detection and determination of acetone 
in (ENGFELDT), i, 1490. 
determination of, in urine and fxces 
(VAN SPENGLER; TERWEN), i, 
1351. 
determination of acetoacetic acid and 
B-hydroxybutyric acid in (GoLpD- 
BLATT), i, 1204. 
determination of acetone in, colori- 
metrically (SrrsEN), i, 855. 
determination of ammonia in 
(Yovanovitcu), i, 1114. 
determination of ammonia in, colori- 
metrically (ORR), i, 184. 
determination of ammonia and 
ammonium salts in (YOVANOVITCH), 
i, 1204. 
determination of ammonia and urea 
in (MurRRAY), i, 710. 
determination of bismuth in (Kirtuy 
and i, 100. 
determination of cystine in (MAGNUs- 
Levy), i, 610. 
determination of formic acid in (DE 
Eps), i, 713. 
determination of 
(SHARPE), i, 722. 
hydrogen-ion determination in 
(HastTines, SENDROY, and Rosson), 
i, 1490. 
determination of iodides in (v. Bopo), 
i, 1490. 
determination of organic acids in 
(GoIFFON), i, 459. 
determination of phenolsulphone- 
phthalein in, in jaundice (ABRAM- 
SON), i, 329. 
determination of potassium and sodium 
in (v. DEHN), 1, 855. 
determination of reducing sugars in 
(Wokgs), i, 1205. 
diabetic, determination of sugar in 
(SUMNER), i, 186, 1491; (WIL- 
LIAMS and CAsEy), i, 998. 
determination of sugar, after 
santonin treatment (PE£GURIER), 
i, 609. 
determination of urea in (KIKUCHI; 
GotsE), i, 609; and HELM- 
HOLTZ), i, 853; (ADDIS), i, 
1113. 
determination of uric 
(AUFRECHT), i, 187. 
determination of urobilin in (VAN 
SPENGLER ; TERWEN), i, 1351. 
determination of urobilinogen in (TER- 
WEN), i, 1351. 
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Urebilin, detection of (ADLER), i, 328. 
detection of, in urine (BENGUEREL), 
i, 460. 
detection of, in feces (ADLERSBERG 
and i, 98. 
detection of, in urine (RoDILLON), i, 
720; (PoLicaARD and LEvLIER), i, 
1351. 
determination of, in human excreta 
(Opitz and BREHME), i, 187. 
Urobilinogen, detection of, in urine 
(BENGUEREL), i, 460. 
determination of, in urine and feces 
(TERWEN), i, 1351. 

Urocanic acid, formation and fate of, in 
the animal body (Konisn1), i, 731. 
Urochrome, glycuronic acid as a con- 

stituent of (PoLLECOFF), i, 186. 
in urine (Moor), i, 460. 
Urochromogen (Moor), i, 328. 
Uroflavine (REINWEIN), i, 725. 
Ursolic acid (VAN DER HAAR), i, 50. 
Utricularia vulgaris, enzymes’ of 
(Apova), i, 202. 


7. 


Vaccines, bacterial, nitrogen content of 
(KauTskY, LEINEWEBER, and Famu- 
LENER), i, 1511. 

Vacuum apparatus, trap for mercury 
vapour in (HUGHES and PoINDEXTER), 
ii, 818. 

Vacuum door and Smiru), ii, 
707. 

Vacuum gauge, laboratory (HAMLIN), 
ii, 431. 

(ScHONBERG), i, 557 ; (LoRING), 

ii, 841. 
problems of (MULLER), ii, 363. 
electron theory of (Lowry), ii, 15; 
(Oppo), ii, 623. 
in relation to heat of combustion 
(KHARASCH and SHER), ii, 636. 
magnetic theory of (LAURIE), ii, 16. 
higher, in relation to assimilation and 
catalysis (TSCHELINCEV), ii, 481. 
polar and non-polar, theories of 
(BURKHARDT and LAPpworTH), 
ii, 937. 
in unsaturated compounds (Suc- 
DEN, REED, and WILKINS), ii, 
936. 

Valeraldehyde, y-hydroxy-, and its di- 
methylacetal, and their benzoyl de- 
rivatives (HELFERICH and Frigs), i, 
1039. 

Valerian root, Indian, oleo-resin from 
(BuLLock), i, 1294. 

n-Valeric acid, preparation of (GILMAN 
and PARKER), i, 228. 
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n-Valeric acid, hydroxylamine salt 
(OEsPER and BALLARD), i, 1233, 
furfuryl ester (ZANETTI), i, 567. 
isoValerylglycine, ethyl ester (KARRER, 
MryAMICHI, StoRM, and WIDMER), 
i, 594, 

Vaionia, cell sap of, with reference to 
flotation (OsreRHOUT and Dorcas), 
i, 868, 

Valonia macrophysa, permeability of, 
by arsenic (Brooks), i, 1004, 

Valve, fat-free, with porous glass plates 
(Stock), ii, 1195. 

Vanadic acid. See under Vanadium. 

Vanadisalicylic acid (SCAGLIARINI and 
ATROLDI), i, 920. 

Vanadium, ultra-violet spark spectrum 

of (KING), ii, 453. 
ionised, spectrum of (MEGGERs), ii, 
913. 

Vanadium alloys with iron, temper 
colours of (TAMMANN and SIEBEL), 
ii, 1169. 

Vanadium carbide and nitride (Frizp- 

ERICB), ii, 375. 

pentoxide sols (FREUNDLICH, STAPEL- 
FELDT, and ZocHER), ii, 199, 200; 
(FREUNDLICH), ii, 1153. 

alkali sulphates (RosENHEIM and 
Mons), i, 1411. 

Vanadic acid, determination of (Fur- 
MAN), ii, 442. 

Vanadium organic compounds (ScaGLI- 

ARINI and AIROLDI), i, 920. 

salts of organic acids (RosENHEIM and 
Mone), i, 1411. 

pyridine sulphate (ScAGLIARINI and 
AIROLDI), i, 920. 

Vanadium de tion and 

ation :— 

determination of (HARTMANN), ii, 
604. 

determination of, iodometrically (Stop- 
SIpENER, and Brinton), ii, 

3 


separ- 


determination of, in presence of iron 
(Somrya), ii, 161. 
determination of, in presence of iron 
and chromium (KoLTHoFF and 
ToMICEK), ii, 72. 
separation of, from molybdenum 
(STOPPEL, SIDENER, and BRIXTON), 
ii, 718. 
Vanillin, solubility of (MancE and 
EHLER), ii, 119. 
ferrous salt (ZETZSCHE, SILBERMANN, 
and VIELI), i, 1411. 
condensation of, with methyl ethyl 
ketone (IcHIKAWA), i, 1156. 
determination of (RADCLIFFE and 
SHARPLES), ii, 1210. 
Vanillin, 5-chloro- (Hann), i, 1105. 
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Vanillinoxime N-phenyl ether (BAm- 
BERGER), i, 142. 4 
Vanillylidenenitromethane as an indi- 
cator (RAO, SRIKANTIA, and IyEn- 

GAR), i, 676. 
5-Vanillylidene-2-thio-3-tolyl-4-keto- 
thiazolidines, and 5-bromo-, 5-chloro-, 
5-iodo-, and 5-nitro- (HANN), i, 1105. 
Vanillylsuccinic acid, and its derivatives 
(BAKER and LapwortH), i, 670. 
Vaporisation, kinetic theory of (Brap- 
FORD), ii, 1142. 
Vapour pressure (BERLINER and May), 
ii, 1045. 
application of kinetic theory to (Brap- 
FORD), ii, 26. 
thermodynamic equation for (EUCKEN, 
and ii, 98. 
and ionisation of gases (BECKER), ii, 
342. 
of binary mixtures (Brown), ii, 377. 
and miscibility of binary mixed 
liquids (HERZFELD), ii, 1143. 
of organic mixed liquids (LEsLIxz and 
CaRR), ii, 1050. 
of metallic chlorides (MAIER), ii, 850. 
of monatomic substances (EGERTON), 
ii, 25. 
of molecular compounds of phenols 
(WEISSENBERGER and ScHUS™ER), 
766. 
of salts (LonENz and HERz2), ii, 493. 
of salt solutions, measurement of 
(Stpewick and EwBANk), ii, 38. 
of solutions of non-volatile solvents 
(MALI), ii, 850. 
charts for organic vapours (DAvIs), 
i, 1038. 
Vasicine, and its salts (SEN and GHosE), 
i, 958. 
Vaterite (Gisson, WyckorF, and 
WIN), ii, 1183. 
Vegetables, cobalt and nickel in (BEr- 
TRAND and MoKRAGNAT2), i, 873. 
effect of storage on the anti-scurvy 
value of (DELF), i, 484. 
green, action of ultra-violet light on 
(Hess and WEINsTook), i, 212. 
Velocity of absorption, effect of gas 
velocity and temperature (HASLAM, 
HERSHEY, and KEEn), ii, 106. 
Velocity of chemical change, effect of 
diffusion on (SANO), ii, 681. 
Velocity of coagulation of colloids 
(JABECZYNSKI), li, 34, 35. 
of crystallisation (JENKINS), 
ii, 559. 
Velocity of decomposition of esters 
(KARL8soNn), ii, 877. 
Velocity of diffusion, relation of, to 
viscosity and pressure (COHEN and 
Bruins), ii, 280. 
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Velocity of diffusion of metals in mer- 
cury (COHEN and Bruins), ii, 648. 

Velocity of dissociation of solids (CENT- 
NERSZWER and Brvizs), ii, 685. 

Velocity of esterification (PETRENKO- 
KRITSCHENKO, Bocatsky, and Lus- 
MAN), ii, 556. 

Velocity of gas reactions, apparatus for 
measuring (LATSHAW and PaTRICK), 
ii, 681. 

Velocity of photochemical reaction 
(PERRIN and CHovucnrovun), ii, 55. 

Velocity of reaction, theory of (Br6n- 

STED), ii, 681; (LEwis and Smirn), 
ii, 799. 

coefficients of (WAGNER), ii, 406, 407. 

and distribution of energy (H1INsHEL- 
woop and THORNTON), ii, 1167. 

ions influencing (v. EuLer and Rup- 
BERG), i, 135. 

between two liquid phases (JABt.- 
CZYNSKI, WIECKowWSKI, and KLEIN), 
ii, 410. 

in mixed solvents (JoNEs, McComBIE, 
and SCARBOROUGH), ii, 137; (Mc- 
ComBIE, Rosperts, and Scak- 
BOROUGH), ii, 554. 

in heterogeneous systems in relation 
to rate of stirring (KLEIN), ii, 802. 

bimolecular, in solutions (CuRIstTI- 
ANSEN), ii, 47. 

coupled (WEGSCHEIDER), ii, 47. 

rapid, measurement of (HARTRIDGE 
and RovcuHron), ii, 47. 

Velocity of saponification of ionic esters 
(BrOnstED and DELBANCO), ii, 684. 
Velocity of swelling of gels (LIEPATOv), 

ii, 685. 

Velocity of transformation of metastable 
systems (STEPANOV), ii, 645. 

8-Veratrylacrylic acid, a-cyano- (BAKER 
and RoBINsoy), i, 926. 

Veratrylaminoacetyl (ForsyrH, KELLY, 
and PyMAN), i, 1167. 

1-Veratrylhydrohydrastinine, and 6’- 
amino-, 6’-nitro-, and their derivatives 
(Haworth, PERKIN, and RANKIN), i, 
1314. 

Veratrylideneaminoacetal (Forsytu, 
KELLY, and PyMAN), i, 1167. 

Veratrylnorhydrohydrastinine, 6’- 
bromo-, and its salts and formyl 
derivative and 6’-nitro- (HAWORTH 
and PERKIN), i, 970. 

8-Veratrylpropionic acid, a-cyano- 
(BAKER and Rostnson), i, 926. 

8-Veratrylpropionitrile (BAKER and 
RoBrnson), i, 926. 

Veronal, compound of pyramidone with 
(PFEIFFER), i, 1318. 

Vesuvius, radioactivity of gases from 
(STOKLASA and PENKAVA), ii, 235. 
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Vibrio choleree, biochemistry of (HtRrscu), 
i, 479. 

Vicia faba, proteolytic enzymes in pods 
of (DANCKWoRTH and PFAv), i, 
202. 

effect of boron compounds on the 
growth of (BRENCHLEY and THORN- 
TON), i, 1368. 

Vicianose, preparation of, from gein 
(H&rissEy and CHEYMOL), i, 1383. 
Vine, alkaline chlorosis of (PkATOLONGO), 

i, 623. 

phosphoric acid and nitrogen in leaves 
of (Lacatu and Mavmz), i, 756. 

tannins in shoots of ripening (PICARD), 
i, 346. 

See also Vitis vinifera. 

Vinegar, acetylmethylcarbinol in (vAN’r 
Hvuort), i, 772. 

Vinylalkylearbinols, conversion of, into 
ethyl alkyl ketones (DELABYy and 
DvuMOULIN), i, 632. 

Vinylarsenious oxide, 8-chloro- 
and STIEGLER), i, 1470. 

Virylarsines, bromo-, chloro-, and chloro- 
iodo-derivatives (LEWiIs and 
LER), i, 1470. 

chloro- (Hunt and TurRNER), i, 8438. 

Vinylarsinic acid, §-bromo-, and 
chloro-, silver salt (LEWIs and 
LER), i, 1470. 

Vinylcarbinols, aryl-substituted, and 
their derivatives (ZIEGLER, Ricu- 
TER, and SCHNELL), i, 915. 

poly-arylated, and their derivatives 
(ZIEGLER, GRABBE, and ULRicH), 
i, 181; (ZIEGLER), i, 395. 

Vinyldiacetonamine, benzoyl! derivatives 
of (KipPprnG and GREASLEY), i, 144. 

7-Viny1-7:12-dihydro-7-benzophen- 
arsazine, 7-8-chloro- (Lewis and 
STIEGLER), i, 1470. 

2:2’-streptomonoVinylene-4:4’-dicarb- 
ethoxy-3:3:5:5’-tetramethylpyrro- 
flavinium salts (KONIG), i, 1184. 

3:3’-streptomonoVinylene-2:2’-dimethyl- 
indorhodinium hydroxide, and its salts 
(K6niG), i, 1184. 

methylindorhodinium salts (K6ni«), 
i, 1184. 

bar Ihydroxythiocyanoarsine, 8-chloro- 
EWIS and STIEGLER), i, 1470. 

Vinylindole, 3-w-nitro-, l-acetyl de- 
rivative (MasIMA and KoraKE), i, 
1450. 

-2-methylindole, w-nitro- (SEKA), 


1-Vinylphenanthrene (GADAMER, OBER- 
LIN, and SCHOELER), i, 577. 

6-Vinylphenarsazine, 6-8-chloro- (LEwIs 
and STIEGLER), i, 1470. 
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isoViolanthrone, dibromo-, and 4’:4”. 
dichloro- (ZINKE, FUNKE, and 
PoNGRATZ), i, 819. 

dihydroxy- (ZINKE, FUNKE, Mats. 
CHER, WOLFBAUER, and Lorsen), 
i, 1436. 

Viscose, plasticity of (VENABLE), ii, 

58. 


Viscosimeter, new (AUERBACH), ii, 589. 
Ostwald (MARTIN), ii, 499. 
Viscosity, measurement of (MARTIN), ii, 
499 ; (DucLAux and Errera), 
ii, 1048. 
and its relation to diffusion velocity 
(CoHEN and Bruins), ii, 280. 
temperatures of equal (Herz), ii, 
1049. 
as a function of volume (DvBIEr), 
ii, 498. 
during esterification (CauQutt), ii, 
964. 
of colloidal solutions (SzEGVARI), ii, 
111; (FREUNDLICH and ScCHALEK), 
ii, 112; (MatrHAus; OsTwaLp), 
ii, 663 ; (DE WAELE), ii, 777. 
of disperse systems (OSTWALD), ii, 
291, 392, 
of — emulsions (JOsHI), ii, 
6 


of gases at low temperatures (Gin- 
THER), ii, 100. 
and molecular weight of liquids 
(Macteop), ii, 498. 
of liquids at the boiling point 
(Mac.LEop), ii, 104¢. 
under pressure (BRIDGMAN), ii, 
1143, 
containing dissolved gases (LEwIs), 
ii, 377. 
of binary mixed liquids (MAcLEop), 
ii, 280. 
of organic liquids (W6HLIsCcH), ii, 


of solutions (DE KoLosovsk1), ii, 
765. 
effect of, on specific heat of solutions 
(DE Ko.osovsk}), ii, 653. 
Vital-red. See Brilliant Congo R. 
Vitamins (SCHEUNERT and H=ERMERS- 
DORFEX), i, 617 ; (GROEBBELS and 
SPERFELD), i, 1514 ; (ScHEUNERT 
and CANDELIN), i, 1515. 
action of ultra-violet ae on (SPINKA), 
i, 212; (ZiLvA), i, 4 
colloid chemistry of Haun), ii, 
664. 
promoting bacterial growth (Davip- 
SOHN), i, 108. 
parasympathetic stimulants in extracts 
of (Mor), i, 1021. 
deficiency of, in pernicious anemia 
(DHAR), i, 1221, 
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Vitamins, influence of, on phosphates in 
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Vitamin-B, effect of absence of, on fats 


blood (v. EULER and Myrsicr), i, in blood (IwaTsuRU), 
1615. 5. 
ATs in milk (PRINGLE), i, 1018. x effect of deficiency of, on blood sugar 
ER) antineuritic, effect of ultra-violet (EGGLETON and Gross), i, 1220. 
: light on (WILLIAMS), i, 751. in excreta of rats (SALMON), i, 1516. 
ii fat-soluble (NELSUN aud STEENBOCK), effect of, on reproduction (PARKES 
er i, 484, 1020; (SreENBocK and and DrumMonpD), i, 1021. 
89, BAok), i, 1020. reaction for (BezssonoFF ; LEVINE), 
plant, formation of, by micro-organ- i, 1220. 
ii isms (MOCKERIDGE), i, 106. Jendrassik reaction for (LEVINE), i, 
RA), water-soluble, of beer wort (Sourn- 108. 
’ GATE), i, 209. effect of bacterial flora on biological 
city determination of, biochemical] detection of (HELLER, McELkoy, 
(SAGASTUME and SPEgGAzzZINI), i, and GARLOOK), i, 1365. 
ii 209. Vitamin-C, synthesis of, in germination 
Vitamin-4 NELSON, and (HoNEYWELL and STEENBOCE), i, 
; BEzssonoFF ; STEENBOCK 751. 
< and NELSON), i, 107. possible isolation of, from cabbage 
ii formation of, in germination of (BEzssonoFF), i, 751. 
: (Stepp), i, 1220. effect of deficiency in, on urea in blood 
ii occurrence and distribution of, in the (RANDOIN and MicHAvx), i, 751. 
K), body according to age, diet, ete. in chicken liver (CARRICK and HavGE), 
v), (SHERMAN and Boynton), i, 1018 ; i, 617, 
‘ (SHERMAN and Storms ; SHERMAN | Vitamin-D, formation of, in germinating 
ii and MAcLEoD), i, 1019. seeds (STEPP), i, 1221. 
‘ synthesis of, by Chlorella (CowarD), diets deficient in (McCoLLum, Sim- 
ii i, 750. MONDS, BECKER, and SHIPLEY), i, 
: physical and chemical properties and 1366. 
Station of (TAKAHASHI, MAKA- | Vitamin-Z (Evans and Burr), i, 1022. 


MIYA, KAWAKAMI, and KITASATO), in maize, wheat, and hemp-seed (SURE), 
ds i, 1365. i, 212. 
occurrence o! copper compounds with solubility of, in organic solvents 
(McHARGUB), i, 1515. (SuRE), i, 752. 


- persistence of, in plant tissues | Vitis vinifera (vine), constituents of the 
ii, (CowarpD), i, 1017. sap of (WuRMALL), i, 215. 
in yeast fat (Luce and MACLEAN), i, | Vivianite, synthetic formation of (Kur- 
:) 483. NAKOV), ii, 767. 
; identity of (JAVILLIER, BaupE, and | Volatility, law of (MATIGNoN), ii, 670. 


Volcanoes, radioactivity of gases from 
(SToKLASA and PENxAVA), ii, 235. 
rare gases from (PiuTTI and Boeeio- 
LERA), ii, 1092. 
Volume, contraction of, on solution 
(RAKSHIT), ii, 288. 
of liquid mixtures (Lorenz and 
Herz), ii, 101. 
molecular, and molecular refraction 
(LorENz and HERz2), ii, 356. 


Lrevy-LAJEUNESSE), i, 617. 
j detection of, colorimetrically (RosEN- 
HEIM and DRUMMOND), i, 1515. 
determination of (SHERMAN and 
MUNSELL), i, 1018. 
determination of, physiologically 
(JAVILLIER, BAupE, and LeEvy- 
LAJEUNESSE), i, 1364. 
Vitamins-4 and -B, influence of, on diet 
(EDERER), i, 869. 


d Vitamin-B, effect of phosphate manuring and molecular field (BATSCHINSKI), 
- on production of, in plants (HoRNE- ii, 932. 

MANN), i, 628. relation between critical temper- 

, concentration of (LEVENE and vAN ature and (LORENz and HERz2), ii, 
DER HoEVEN; KINNERSLEY and 25, 183. 

PerTERs), i, 1516. and internal pressure (SCHUSTER), 
, basal diet free from (BACHARACH), i, ii, 1142, 

" 1220. changes of, in formation of solid 

in dried and evaporated milks (HART- compounds (SASLAVSKY), ii, 933. 

: WELL), i, 751. of crystals (HENGLEIN), ii, 477. 


effect of deficiency in, on blood of isomerides (W6HLISCH), ii, 269. 
and liver glycogen (RANDOIN of liquids (W6HLIscH), ii, 
an 277. 


ELESZ), i, 751. 
CXXVIII. ii. 60 


| 
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Volume, molecular, of salts at the 
melting point (LorENzZ and Herz), 
ii, 840. 


Ww. 


Walden inversion (LEVENE and MIKE- 
SKA), i, 5; (SENTERand Warp), i, 31, 
1128 ; (McKenzie and TupHoPs), i, 
226 ; (KENYON, PHILLIPS, and Tur- 
LEY), i, 507; (TERRY and EICHEL- 
BERGER), i, 631. 

Walnut. See Juglans regia. 

Water, formation of, from its elements 
in presence of chlorine (NORRISH 
and RIpEAL), ii, 572. 

catalytic synthesis of (Larson and 
Smitu ; Remy and ScHAEFFER), ii, 
563. 

physical properties of (MACLEOD), ii, 
498. 


absorption spectrum of (W1rT7), ii, 352; 
(Remy and GONNINGEN), ii, 1176. 
infra-red absorption spectra of (DRE- 

ISCH), ii, 627. 
vapour, infra-red absorption spectrum 
of (DESLANDREs), li, 736. 
ultra-violet absorption spectrum of 
(DIEKE), ii, 180, 927. 
emission spectrum of (WATSON), ii, 
349. 
thermal variation of magnetism of 
(CABRERA and DUPERIER), ii, 754. 
conductivity of (BorpAs and Tov- 
PLAIN), ii, 155. 
activity coefficients and ionisation of, 
in solutions of potassium and sodium 
chlorides (HARNED), ii, 538. 
distilled, hydrogen-ion concentration 
of (Dawson), ii, 680. 
effect of strong electrolytes on the 
dielectric constant of (ZAHN), ii, 
263. 
vapour, heat of adsorption of, by silica 
gels (ParricK and GREIDER), ii, 
870. 
expansion of, on freezing (LAURIE), 
li, 762 
vapour, temperature of, from a boiling 
aqueous solution (REISSMANN), ii, 
105. 
effect of salts on the vapour pressure 
of (Stpewick and EwBAnk), ii, 38. 
surface tension of (ALI), ii, 763. 
effect of organic vapours on the surface 
tension of (KoRrAN), ii, 659. 
effect of electrolytes on the diffusion 
of, through collodion membranes 
(ADOLPR), ii, 859. 
viscosity of (LERovx), ii, 1048. 
adsorption of, on glass and platinum 
(McHAFFIE and LENHER), ii, 854. 
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Water, adsorption of, by silica gels 
( and EBERMAN), ii, 
4. 

effect of curvature of surface on solu- 
bility of air in (BAYLIs), ii, 980, 

— of films on (ADAM), ii, 

influence of surface films on evapora. 
tion of (HEDESTRAND), ii, 102; 
(ADAM), ii, 658. 

films on salt solutions, structure of 
and McLavcuH iin), ii, 

movement of bubbles of gas in 
(McTacearrt), ii, 509. 

capillary rise of, in various metallic 
(CARVER and Hovork4), ii, 
647. 

partial pressure of, in mixtures with 
acid (GREENEWALT), ii, 
493. 

role of, in solids (BALAREFF), ii, 409. 

effect of, on chemical reactions (Par- 
SONS), ii, 880. 

combination of, in colloids (Hirr1s), 
ii, 516. 

decomposition of, by metallic couples 
(HEDGEs and Myers), ii, 306. 

fixation and metabolism of, in the 
organism (FISCHER; SCHADE; 
HANDOVSKY), ii, 36. 

toxic effects of (UNDERHILL and SaL- 
LICK), i, 613. 

distilled, use of, in biological work 
(CANALS and GENEVET), li, 

Conductivity water, preparation of 
and HotTcHKIss), ii, 
317. 

NATURAL WATER :— 
action of, on copper (HENSTOCR), ii, 
696. 
presence of iodates in (HICKETHIER 
and JACOBUCCI), ii, 1197. 
Lake water, nitrogen in (DoMOGALLA, 
JUDAY, and PETERSON; PETERSON, 
FRED, and DomoGALta), i, 765. 
River water of the Rhine, gold and 
silver in (HABER and JAENICKE), 
ii, 997. 7 
River and lake water of the United 
States (CLARKE), ii, 323. 
Sea water, hydrogen-ion concentra- 
tion of (ATKINS), i, 199. 
equilibrium of carbonates and other 
weak acids in (IRVING), i, 1022. 
evolution of iodine from (v. FEL- 
LENBERG), ii, 306. 

corrosion of metals in (BENGOUGH 
and May), ii, 218. 

oxidation in (HARVEY), ii, 1171. 

Spring and mineral waters, ageing of 
(BaupiIscH and WELO), ii, 992. 
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NATURAL WATER :— 
Spring and mineral waters, effect of, 
on colloids (HENRIJEAN and 
KopaczEwsk1; D’ARSONVAL and 
BorpDaAs), ii, 291. 
diuretic action of (STARKENSTEIN), 
i, 327. 
Swiss, iodine in (Vv. FELLENBERG), 
i, 347 
Water analysis :— 
distilled, detection of copper in 
(Porror), ii, 242. 
determination of, in mixtures of ether, 
alcohol, and water (NEWMAN), ii, 
156. 
determination of iron in (Hopxkrns), 
ii, 1096. 
Water bath, constant-level (WING), ii, 
707. 
Weights, molecular, determinaticn of 
(Bert and Rav), ii, 24 ; (SApI- 
Kov and MICHAILOY), ii, 32; 
(RASTELLI), ii, 1040. 
by isothermal distillation 
(Hrywakowsk)), ii, 187. 
with liquid ammonia as solvent 
(ScuHMID and BEcKER), i, 1386; 
(Stock and PoHLAND), ii, 489. 
and viscosity of liquids (MACLEOD), 
ii, 498, 
Weiss—Curie law, value of A in the 
(CABRERA ; DUPERIER), ii, 173. 
and capillarity (ScHULTz®), ii, 


Whale, biological relations of types of 

(Fosk), i, 1348. 

cartilage and tendon of (OIKAWA), i, 
1349. 

genital cysts of (OKAZAKI), i, 1348, 

flesh of (SuzuK1), i, 1349. 

peritoneal fluid of (Fuse), i, 1349. 

enzymes of the pancreas of (TAKATA), 
i, 1349. 

nature of the stomachs of (TAKATA), 
i, 1348. 

synovial fluid of (Fusg), i, 1348. 

urine of. See Urine. 

fin-back, blood of. See Blood. 

sperm, amniotic fluid of (SuzuK1), i, 
1350. 

Whale oil, South Georgia, fatty acids in 
(ARMsTRONG and i, 778. 
Wheat, nutrients for culture of (JonEs 

_ and Pemser), i, 1030. 

influence of a mineral fertiliser on 
development of (CHAUSsIN), i, 623. 

culture of, with nitrogen, phosphorus, 
and potassium (PEMBER and Mc- 

_ Lea), i, 1121. 

influence of soil temperature and 
moisture on (EcKERSON and Dick- 
son), i, 217. 


ii. 1727 


Wheat, development of grains of (Woop- 
MAN and ENGLEDOW), i, 217. 
amino-nitrogen and protein in grains 
of (SHARP), i, 622. 
nucleic acid from embryos of, and its 
sodium salts (THomAS and Dox), 
i, 873. 
vitamin-# in embryos of (SuRE), i, 
212. 
Wheat bran, proteins of (JonEs and 
GERSDORFF), i, 1027. 
Wheat flour, gluten proteins from 
(BuisH and PINCKNEY), i, 176. 
Whelk. See Buccinum wndatum. 
Wires, thermal conductivity of (BAnRATT 
and WINTER), ii 736. 
Wood from deciduous trees, chemistry 
of (HEusER and Brotz), i, 889. 
degradation of, by fungi (WEHMER), 
i, 521 
determination of pentosans in (GIE- 
RISCH), i, 1122. 
Woodruff. See Asperula odorata. 
Wool, adsorption of dyes by (SPEAKMAN 
and Battyk), ii 284. 
absorption of water by (Suorrer and 
HALL), ii, 782. 
dyeing of (SPEAKMAN), ii, 515. 
mordanting of (ELOD), ii, 531. 
Wool fat (Lirscnitz), i, 327. 
Wurtzite, crystal structure of graphite 
and (BECKENKAMP), ii, 271. 


X. 


Xanthates. See under Xanthic acid. 

Xanthen, 3-hydroxy-,'and its dibromo- 
derivative (SEN and SARKAR), i, 813. 

Xanthic acid, salts, analysis of (CALCorT, 

ENGLIsH, and Downine), ii 606; 
(HIRSCHKIND), ii, 1212. 

cadmium and molybdenum salts 
(CECCHETTI), i, 503. 

alkylmercuric derivatives of (KoTEN 
and ADAMs), i, 236. 

Xanthine oxydase (Dixon), i, 1010; 
(Dixon and THuRLow), i, 1213. 

Xanthione ROSENBACH, 
Kriu, and Ostwa.p), 1, 1300. 

Xanthone, 1-hydroxy-, magnesium salt 
(ZETZSCHE, SILBERMANN and VIELI), 
i, 1411. 

Xanthonecarboxylic acids, and their 
salts and derivatives (ANSCHUTZ, 
STOLTENHOFF, and VOELLER), i, 
1274. 

Xanthophyll, preparation and properties 

of (ScHERTZ), i, 1024. 
determination of (ScuERTz), i, 871. 

Xanthopropionic acid, and its sodium 

salt (LEVENE and MikgsK4), i, 512. 
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(o-Xylene, Me: Me = 1:2; m-xylene, Me: Me = 1:3 ; p-xylene, Me: Me = 1:4.) 


Xanthopterin, and its barium salt, from 
Gonypteryx rhamni (WIELAND and 
Scuo6pr), i, 1465. 

Xanthopyrrolecarboxylic acid, synthesis 
of (FiscHER and KLARER), i, 577. 

d-Xanthosuccinamic acid (LEVENE and 
MIKEsKA), i, 6. 

Xanthosuccinic acid, and its sodium salts 
(LEVENE and MrxEsKa), i, 6, 512. 

hydrate (DE Forcranp), ii, 

Ximenia americana (wild plum), con- 
stituents of (ANon.), i, 764. 

m-Xylene, electrochemical oxidation of 

(FICHTER and MgyEr), i, 381. 

action of aluminium chloride on a 
mixture of phenanthrene and 
(ScCHAARSCHMIDT, MayYEr-Bue- 
STROM, and SEvoy), i, 241. 

Xylenes, extraction of, from crude xylol 
(PATTERSON, McMILLAN, and SoMEr- 
VILLE), i, 124. 

Xylenes, w-bromo-, isomeric, polarity 
— in (SHOESMITH and SLATER), 
i; 16. 

p-Xylene-2:6-disulphonyl chloride 
(CHOUFOER), i, 896, 

p-Xylene-5-sulphonyl chloride, 2-nitro- 
(CHOUFOER), i, 896. 

as-m-Xylidine, oxidation of, and its 
methyl derivatives (FicHTER and 
MULLER), i, 805. 

p-Xylidine ny droferricyanide 
MING), i, 122. 

p-2-Xylidine, 5-chloro- hydrochloride 
(WHEELER and Morsr), i, 22. 

w-as-m-Xylidinoacetophenone-o-tolyl- 
hydrazone (Buscu, FrRIEDENBERGER, 
and TISCHBEIN), i, 41. 

Xylidino-m-xylothiazole, and its deriv- 
atives (LEv1), i, 445. 

Xylindein, and its derivatives (K6écu 
and v. TAEUFFENBACH), i, 1441. 

Xylol, extraction of xylenes from (Pat- 
TERSON, McMILLAN, and SomeEr- 
VILLE), i, 124. 

acids (Mason), 
i 


(Cum- 


> 

4-m-Xylyl benzyl ether 
i, 1404. 

B-p-Xylylaminoethyl alcohol. 
Ethyl-p-xylidine, N-hydroxy-. 

(DILTHEY), i, 
52. 


See 


o-Xylylene sulphide (v. Braun, BAYER, 
and KaIsER), i, 1445. 

5-Xylylimino-2-thion-2:3:4:5-tetra- 
hydro-1:3:4-thiodiazole, and its deriv- 
atives (GUHA and RAy), i, 703. 

1-as-m-Xylylindazole, 4-nitro- (v. Av- 
WERs and FREsB), i, 1102. 


s-m-Xylylmethylcarbinol (v. 
LECHNER, and BUNDESMANN), i, 266, 

4-m-Xylyl methyl ketoximes, 5-hyidr. 
oxy-, and their derivatives (v. AUWERs 
and JORDAN), i, 264. 

-oxindoles 
(HANN), i, 987. 

4-m-Xylylthiosemicarbazide (GUHA and 
RAy), i, 703. 


Y. 


Yajeine (BARRIGA VILLALBA), i, 828. 
Yajenine (BARRIGA VILLALBA), i, 828. 
Yamamomo, fruit of (Komatsu and 
Nopzv), i, 1025. 
Yeast, growth of (PEsKeErt), i, 1011, 
1012. 


effect of ammonium salts on 
(FULMER), i, 1508. 

effect of calcium sulphate on the 
growth and fermentation of (Ricu- 
ARDs), i, 1011. 

non-homogeneity of (VAN NiIkL and 
Hoort), i, 1236, 

acceleration of the activity of, by a 
biocatalyst (v. EULER and Myr- 
BACK), 1, 745. 

effects of marmite and of, on calcifica- 
tion (KORENCHEVSKY and Carp), 
i, 211 

antineuritic concentrates of (KIN- 
NERSLEY and Peters), i, 1516. 

formation of acetylmethylcarbinol and 
2:3-butyleneglycol in fermentation 
by (Ktuyver and Donker), i, 
1215. 

toxicity of acids towards (Tay¥1or), 
i, 1011. 

reserve carbohydrates in (WARKANY) 


i, 105. 

carbohydrate and fat metabolism in 
growth of (MACLEAN and Horrek?), 
1, 204 

synthesis of coproporphyrin by 

and Fink), i, 105. 

extracts, action of, on dextrose (KUHN 
and v. GRUNDHERR) i, 203. 

enzymes of (NEUBERG), i, 336. 

fermentation of galactose by (v. EULER 
and LéveGREN), i, 1214; (ABDER- 
HALDEN), i, 1362. 

glycogen from (Line, Nanui, and 
Paton), i, 1011. 

increase in invertase content of 
(WiistatrER, Lowry, and 


ScHNEIDER), i, 1214. 

fate of invertase of, in the animal 
organism (NoeakI) i 745. 

action of, on lactic acid (MyRBACK 
and i, 105. 
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Yeast, fermentation of mannitol by 

(Lvov), i, 1509. 

metabolism of (BALLs and Brown), 
i, 476. 

effect of nitrates on (FERNBACH and 
NIco.av), i, 477. 

cells, nitrogenous equilibrium of (v. 
EULER and SANDBERG), i, 1213. 

changes in phosphates and glycogen 
by means of (v. EULER, MyrsAck, 
and Kartsson), i, 744. 

adsorption of phosphoproteins of, by 
various adsorbents (Fopor and 
ScH6NFELD), ii, 857. 

cleavage of polypeptides by (Fopor 
and EpstTEIN), 1, 1214; (Fopor, 
BERNFELD, and ScHONFELD), i, 
1215. 

porphyrins in (FiscHER and Finx), 
i, 866 


action of reductase of (Lvov), i, 1508. 
sulphur-containing constituent of 
ODAKE, and Mort), i, 
presence of trehalose in (E. M. and 
F. C. Kocu), i, 1508. 
crystalline bios-like substance from 
Kerr, and WILLIAMS), i, 
42, 
relations between the water-soluble 
owth factors in (v. EuLER and 
WARTZ), i, 209. 
vitamin-A in the fat of (Luce and 
MAcLEAN), i, 483. 
co-zymase of (v. EULER and Myr- 
BACK), i, 105. 
from (LUERs and Nowak) 
i, 338, 
dried (v. EULER and WesTLING), i, 
203; (SoporKa), i, 865. 
fermentation by (HARDEN), i, 1010. 
oxygenated, action of, on glycerol 
and on §-hydroxybutyric acid 
(MARIAN), i, 105. 
effect of insulin on the functions of 
(Firrs), i, 107. 
Yeast-nucleic acid, hydrolysis of (JonEs 
and PERKINS), i, 4387. 
Yttrium, are spectrum of (MEccERs and 
Moore), ii, 612. 
arc . spark spectra of (MEGGERS), 
77... 
Yttrium salts, solubility of (Crew, 
and Hopkins), ii, 190. 
bag oxide, preparation of (PRANDTL), 
li, 439. 


Z. 


ae ovaltifolium, constituents 
rom (SrmoNsEN), i, 565, 


of oil 


Zea mays, proteins from the leaves of 
(CHIBNALL and Notan), i, 215, 
Zeeman effect (HEISENBERG), ii, 3, 
729; (Pav), ii, 251; (ORNSTEIN 
and Burcer; Lanp&), ii, 340; 
(Back), ii, 341, 917; (ZEEMAN), ii, 
614; (Hicks; ORNsTEIN, BURGER, 
and VAN GEEL), ii, 729; (MosHAR- 
RAFA ; CONWAY ; GIANFRANCHESCE]), 
ii, 880; (Krona), ii, 917; (KaPITza 
and SKINNER), ii, 918; (VAN GEEL; 
TARTAKOVSK]), ii, 1016. 
Zeolites, properties and occurrence of 
(WEIGEL), ii, 709. 
cf water in (ROTHMUND), 
ii, 710. 
Zine, occurrence of, in soils, plants, and 
animals (McHARGUE), i, 1023, 
structure of (CoLLINS), ii, 926, 
shifting of lines in spectrum of 
(FuxupaA), ii, 1101. 
K-absorption spectrum of (WALTER), 
ii, 611. 
atomicand band spectraof (HULTHRN), 
ii, 1113, 
infra-red line spectrum of (RANDALL 
and St. PETER) ii, 1101. 
spark spectrum of (v. Satis), ii, 
334. 


vacuum spark spectrum of (SAWYER 
and MARTIN), ii, 1100. 

optical constants of crystals of 
(GRABER), ii, 1041. 

conductivities of (SCHOFIELD), ii, 273. 

potentials of, in cyanide solutions 
(WALKER, SorRELS, and BRECKEN- 
RIDGE), ii, 1066. 

polarisation of, in alkaline solution 
(JtRsA and Loris), ii, 45. 

electro-deposition of (MARSHALL), ii, 
808. 

absorption coefficient of electrons in 
vapour of (BRODE), ii, 1020. 

expansion coefficient of (BoRELIUS and 

OHANSSON), ii, 27. 

thermal expansion of (GRONEISEN and 
Gokns), ii, 488. 

vapour pressure and entropy ot 
RopeEsusH and Drxon), ii, 492. 

physical properties of crystals of 
(GRUNEISEN and GoENs) ii, 22. 

tensile strength of (MasINec and 
ii, 370; (Scumrp), ii, 
752. 

effect of colloids on the displacement of 
lead and copper by (GRAy), ii, 578. 

effect of impurities on the solubility 
of, in acids (VonDRAGEK and IzaK- 
KriZxo) ii, 686. 

solubility of, in hydrochloric acid 
(IPATIEV and ii, 
1069. 


JERS, | 

266, 
rydr- | 
WERS | 
and | 
| | 
28, | 

and 
011, 

on 
the 
ICH- | | 
and | 
by a 
| 
fica. 
RR), 
RIN- 

‘and 
tion 
1, id 
or), 
NY) 
a in 
RT), 
by 
UHN 
LER 
ER- 
and | 

of 
and 
mal 


ii, 1730 


Zine, effect of emulsoids on the solution 
of, in solutions of copper, lead, and 
nickel salts (FRIEND and TipMvs), 
ii, 306. 

corrosion of, in sea-water (BENGOUGH 
and May), ii, 218. 

physiological effects of iron and 
BERTRAND and NAKAMURA), i, 
1114, 

Zine alloys with aluminium (TANABE), 

ii, 204; (IstmaRA), ii, 298, 786. 
tensile strength of (ELAM), ii, 
954. 
decomposition of (FRAENKEL and 
Goxz), ii, 314. 
with aluminium and copper (HANSON 
and GAYLER), ii, 974. 
with antimony and lead (TAMMANN 
and ii, 535. 
with copper (GENDERS and BAILEY), 
ii, 297 
B-transformations in (HAUGHTON 
and GRIFFITHS), ii, 973. 
equilibrium in (IrrsuKa), ii, 651. 
with copper, gold, and silver, Réntgen 
ray analysis of (WESTGREN and 
PHRAGMEN), ii, 746. 
with copper and magnesium, determin- 
ation of magnesium in (SCHURMANN 
and ScHos), ii, 902. 
with gold (SALDAU), ii, 205. 
with mercury end sodium, velocity of 
reaction of, with aqueous solutions 
(KLEIN), ii, 802. 
with tin, electrolysis of (KREMANN 
and BAvUKOVAC), ii, 679. 

Zine chloride, equilibrium of pyridine 
with (Mason and MATHEWS), ii, 
1063. 

compounds of proteins with (PAULI 
and Scu6y), ii, 198. 
additive compound of 3:5-dibromo- 
o-toluidine and (HANN and 
SPENCER), i, 653. 
hydroxide, two crystal 
(FRICKE), ii, 484. 
precipitation of, electrometrically 
(Britton), ii, 1203. 
oxide, solubility of, in water (Remy 
and KUHLMAN)), ii, 119. 
selenide (Moser and ATYNSKI), ii, 
583. 
sulphate, specific heat of aqueous 
solutions of (CoHEN, HELDER- 
MAN, and MOESVELD), ii, 126. 
solubility of hydrates of (Bury), 
ii, 119. 
solubility of, in water (CoHEN and 
MOoESVELD ; CoHEN and HeTrer- 
SCHIJ), ii, 652. 
action of lead iodide with (Sror- 
FRLLA), ii, 1064. 


forms of 
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Zine sulphide, scintillations in (StaLony- 
DaBROVSK]), ii, 1027. 
Hall effect with crystals of (Lenz), ii, 
920. 
Zinc organic compounds :— 
Zine diethyl, preparation of (MEver), 
i, 893. 
preparation and purification of 
(DENNIs and HANcg), i, 798, 
(FEIGL and 
EDERER), i, 171. 
phenylarsine iodide (Jon, Reicu, and 
VERGNAUD), i, 173. 
Zinc determination and separation :— 
determination of (JARVINEN), ii, 602; 
(Concpon, Guss and WINTER), ii, 
1002. 
determination of, electrolytically, in 
presence of copper (SPRINGER), ii, 
241 


vimetrically 
EBHARDT), ii, 


determination of, 
(MARCKWALD and 
002 

determination of, in organic matter 
(Lutz), ii, 825. 

determination of, volumetrically 
(BEYNE), ii, 69, 438; (KIEPER), 
ii, 70 

recovery of, and its determination iu 
biological material (THOMPSON), i, 
1489. 

separation of cadmium and (LUvFF), ii, 
159, 

separation of cobalt, manganese, 
nickel, and (LEMARKCHANDS), ii, 242. 

separation of nickel and (K1LING and 

ASSIEUR), ii 439. 

Zine wire, single crystal, thermo-electric 
effect of (LINDER; BripaMAn) ii, 
1136, 

Zincite, experiments on (DITTLER), ii, 
1184. 

es preparation of (NomuRA), i, 

115 


homologues of (NomuRA and Horta), 
i, 1156. 
isoZingerone. See 4-Methoxyphenyl- 
ethyl methyl ketone, B-3-hydroxy-. 
Zirconium, atomic weight of (H6nic- 
SCHMID, ZINTL, and GONZALEZ), ii, 
174; (HEvVEsy), ii, 255. 
preparation of (VAN ARKEL and DE 
Boer), ii, 1193. 

Zirconium compounds, isomorphism of 
uranium and (FERNANDEs), ii 1133. 
Zirconium carbide and nitride (FRIEDE- 

RICH), ii, 374. 
tetrachloride compounds of, with 
B-diketones (DitTHEY), i, 1473. 
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